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N

1.0 
Site N

am
e and Location

This  R
ecord of D

ecision (RO
D

) is for the site-w
ide rem

edial action (RA
) at A

m
erican C

reosote 
W

orks (A
C

W
) Superfund Site (the Site) located in Pensacola, Escam

bia County, Florida (FL). 
The Site’s C

om
prehensive Environm

ental Response, C
om

pensation, and Liability Inform
ation 

System
 (C

ER
C

LIS) identification num
ber is: FLD

008161994. The Site w
as listed on the 

N
ational Priorities List (N

PL) on Septem
ber 8, 1983.

The A
CW

 Pensacola Site is located in a m
oderately dense com

m
ercial and residential district of 

Pensacola, Florida. The form
er A

CW
 facility is approxim

ately 18 acres in size and is located 
one block south of the intersection betw

een M
ain Street and B

arrancas A
venue, betw

een L
 and F 

Street, about 500 yards north of B
ayou Chico in Pensacola Bay. Several businesses are located 

north and w
est of the form

er A
C

W
 facility, including a lum

ber com
pany, an auto body shop, and 

an appliance sales and repair shop. R
esidential areas included as part of the A

C
W

 Site, border 
the form

er A
C

W
 facility on the east and south, w

ith the nearest residence w
ithin 50 feet (ft) of 

the form
er facility.

2.0  
Statem

ent of B
asis and Purpose

This decision docum
ent presents the Selected R

em
edy for the site-w

ide R
A

 at the Site w
hich w

as 
chosen in accordance w

ith the C
om

prehensive Environm
ental Response, C

om
pensation, and 

Liability A
ct of 1980 (C

ER
C

LA
), as am

ended by the Superfund A
m

endm
ents and 

R
eauthorization A

ct (SA
RA

) of 1986,42 U
.S.C. Section 9601 et seq., and, to the extent 

practicable, the N
ational C

ontingency Plan (N
CP) 40 Code of Federal Regulations (CFR) Part 

300. This decision is based on the A
dm

inistrative R
ecord (A

R) for the Site. This decision 
represents the final rem

edy selected for the Site’s O
U

l and O
U

3 and follow
ing com

pletion of the 
RA

, the Site w
ill be ready for reuse. The rem

edy selected for O
U

2 is an interim
 rem

edy.

The State of Florida, as represented by the Florida D
epartm

ent of Environm
ental Protection 

(FD
EP), is the support agency. In accordance w

ith 40 CFR
 Sec 300.430(e)(9)(iii)(H

), FD
EP has 

provided input during the rem
edy selection process including review

 and com
m

ent on the RI/FS 
and supports the selected rem

edy.

3.0 
A

ssessm
ent of the Site

The response action selected in this RO
D

 is necessary to protect the public health or w
elfare or 

the environm
ent from

 actual or threatened releases of hazardous substances to the environm
ent; 

and pollutants or contam
inants from

 this Site w
hich m

ay present an im
m

inent and substantial 
endangerm

ent to public health or w
elfare.

4.0 
D

escription
 of Selected R

em
edy

D
ue to the com

plexity of the Site, it w
as divided into five separate contam

inated m
edia zones 

(CM
Zs) in order to aid in the screening, evaluation and selection of rem

edies. C
M

Zs are 
generically defined as a m

edium
, volum

e or area that has com
m

on characteristics, w
hich effect 

the rem
edial alternative selection. The dim

ensions and characteristics of a defined C
M

Z
 are 

essential param
eters for selecting and com

paring rem
edial alternatives because of their im

pact on
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rem
edial costs and technology feasibility. For exam

ple, the depth of contam
ination, w

hether it is 
w

ithin or outside the boundaries of the property, the presence of D
ense N

on-A
queous Phase 

Liquid (D
N

A
PL), the specific lithologic unit, and the concentrations of specific chem

icals of 
concern (C

O
C

s [e.g. dioxin]) w
ere the factors used in delineating a C

M
Z
 for the A

C
W

 Site.

CM
Z-1  M

ain Source A
rea

nits—
O

U
l/2 -

 D
N

A
PL

 Source/PTW
C

M
Z-2A

 Extended D
N

A
PL

 Plum
e - O

n 
F

acility_________________________
O

U
l/2-D

N
A

PL
 Source

CM
Z-2B

 Extended D
N

A
PL

 Plum
e - O

ff 
Facility

O
U

l/2 -
 D

N
A

PL
 Source

CM
Z-3 Secondary Source Zone/A

dsorbed 
Phase Zone -

 O
n Facility______________

O
U

2 -
 G

roundw
ater

C
M

Z-4A
 O

n facility Surface Soil 
C

ontam
ination

O
U

l -
 Soil, sludge and sedim

ents

C
M

Z-4B
 O

ff facility Surface Soil 
C

ontam
ination

O
U

3 -
 O

ffsite dioxin soil

CM
Z-5 Extended D

issolved G
roundw

ater 
Plum

e
O

U
2 - G

roundw
ater

The N
C

P
 establishes an expectation that the U

.S. Environm
ental Protection A

gency w
ill use 

treatm
ent to address the principal threats posed by a site w

henever practicable (N
CP 

§300.430(a)(l)(iii)(A
)). The N

C
P
 defines Principal Threat W

aste (PTW
) as source m

aterials 
considered to be highly toxic or highly m

obile that generally cannot be reliably contained or 
w

ould present significant risk to hum
an health or the environm

ent should exposure occur. N
A

PL
 

and D
N

A
PL

 are considered a principal threat w
astes under EPA

 guidance and there is an 
expectation in the N

C
P

 to treat such w
astes w

herever practicable unless EPA
 determ

ines that 
such w

astes can be reliably contained. H
ighly contam

inated soil can also be PTW
 w

hen 
considered highly toxic, or w

ould present significant risk to hum
an health should exposure 

occur, or it acts as reservoir for m
obile contam

inants. C
ontainm

ent alternatives, such as capping, 
have been dem

onstrated to be reliable for this type of contam
ination com

m
only found at form

er 
w

ood treater sites. The m
ajor com

ponents of this Selected R
em

edy are listed below
 in the order 

of their expected im
plem

entation during construction; how
ever, it is expected that som

e of these 
phases can proceed on sim

ultaneous tracks:

Phase
I

Im
plem

entation of groim
dw

ater sam
pling at O

U
2/CM

Z-5 w
ill provide baseline on the 

m
arine surface w

ater quality in the Bay and B
ayou Chico

11
Excavation of CM

Z-4B
 surficial soil to protect against the direct contact threat to the 

surrounding com
m

unity. 
Soil exceeding residential cleanup w

ould be placed onsite 
in a lined cell until the soils can be placed in the excavation created by C

M
Z-4A

 (over 
C

M
Z-2A

/3) and covered w
ith a tem

porary cover.
III

C
om

plete 2-ft soil cover over C
M

Z-4B
 soil on A

C
W

 property

rv
C

onstruction and im
plem

entation of the In Situ C
hem

ical O
xidation (ISC

O
)/ In situ 

enhanced biorem
ediation (ISEB

) barriers in CM
Z-3 and O

U
2/CM

Z-5
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■ MiTiTcr;
Ction

V
II

V
III

V
III

C
onstruction  of barrier w

all at CM
Z-1 to 110-ft below

 land surface (bis) using the 
cutter soil m

ixer technique to isolate the highest percentage of m
ass______________

Excavation of C
M

Z-4A
 PTW

 soil for inclusion in the CM
Z-1 containm

ent cell; if not 
considered PTW

 then the soil is to be included in vault overlying CM
Z-3

Install C
ap/C

over at CM
Z-1

Place CM
Z-4B

 excavated soil in the excavation created hy C
M

Z-4A
 (over to CM

Z- 
2A

/3) and cover w
ith a 2-ft protective soil cover. 

This phase w
ould also include 

35,000 CY
 stockpile that currently exists on the form

er facility and w
ould rem

ain in 
the CM

-2A
/3 area

Installation and Im
plem

entation of steam
-enhanced extraction (SEE) on C

M
Z-2A

 
Installation and Im

plem
entation of SEE

 on CM
Z-2B________________________

Perform
ance  M

onitoring for R
em

edy Effectiveness in CM
Z-2B

 and Q
U

2/C
M

Z-5.

The  Selected R
em

edy is com
patible w

ith anticipated and existing Site reuse. The Site w
ill have 

institutional controls (ICs) for industrial/com
m

ercial uses only, w
hich also includes recreational. 

The C
ity of Pensacola has the property zoned conservation and w

ould like to turn it into a park.

5.0 
Statutory D

eterm
inations

Based on the inform
ation currently available, the EPA

 believes the selected rem
edy m

eets the 
threshold criteria and provides the best balance of tradeoffs am

ong the other alternatives w
ith 

respect to the balancing and m
odifying criteria. In com

pliance w
ith C

ER
CLA

 Section 121(b) 
and Section 121(d), the Selected R

em
edy is protective of hum

an health and the environm
ent, 

com
plies w

ith Federal and any m
ore stringent State requirem

ents that are applicable or relevant 
and appropriate to the RA

s, is cost effective, and utilizes perm
anent solutions and treatm

ent 
technologies to the m

axim
um

 extent practicable.

The Selected R
em

edies for CM
Z-2A

, CM
Z-2B, C

M
Z-3, and CM

Z-5 satisfy the statutory 
preference for rem

edies that em
ploy treatm

ent to reduce toxicity (T) or volum
e (V

) or m
obility 

as a principal elem
ent. For CM

Z-1, C
M

Z-4A
, and CM

Z-4B
 treatm

ent alternatives to reduce TW
 

for the creosote dense non-aqueous phase liquid (D
N

A
PL) and dioxins w

ere evaluated and it w
as 

determ
ined to be either cost prohibitive or unproven technologies w

hich w
ould likely fail to m

eet 
criteria to reduce TW

. Isolation/containm
ent reduces m

obility, but w
ill not reduce toxicity or 

volum
e of the PTW

/D
N

A
PL

 or contam
inated soil; how

ever, it does elim
inate the risk exposure 

pathw
ays of ingestion or inhalation to hum

ans and anim
als. The rem

oval and on-facility disposal 
w

ill reduce m
obility.

Because  this rem
edy w

ill result in hazardous substances, pollutants, or contam
inants rem

aining 
on the Site above levels that w

ould allow
 for unlim

ited use and unrestricted exposure, a 
CERCLA

 Section 121(c) statutory review
 w

ill be conducted every five years after initiation of 
the R

A
 to ensure that the rem

edy rem
ains protective of hum

an health and the environm
ent, 

inclusive of the applicable ICs. If results of the five-year review
s reveal that rem

edy integrity is 
com

prom
ised and protection of hum

an health is insufficient, then additional rem
edial actions 

w
ill be evaluated by the EPA

 and FD
EP. The statutory five-year review

s w
ill be conducted in 

accordance w
ith EPA

 policy and guidance.
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6.0 
D

ata C
ertification

 C
hecklist

The  follow
ing inform

ation is included in the D
ecision Sum

m
ary Section of this RO

D
. 

A
dditional inform

ation can be found in the A
R

 file for this Site.

C
O

C
s and their respective cleanup levels (Sections 7 and 8; T

ables 11)
B

aseline risk represented by the CO
C

 (Section 7; Tables 1 through 10)
Cleanup levels established for CO

C
 and the basis for these levels (Section 8; Tables 11) 

H
ow

 source m
aterials constituting principal threats are addressed (Section 11)

C
urrent and reasonably anticipated future land use assum

ptions (Section 6)
Potential land use that w

ill be available at the Site as a result of the Selected Rem
edy 

(Section 6)
Estim

ated capital, annual operation and m
aintenance (O

&
M

), and total present worth 
costs, discoim

t rate, and the num
ber of years over w

hich the rem
edy cost estim

ates are 
projected (Section 12; T

able 15)
K

ey factors that led to selecting the rem
edy (i.e., describe how

 the Selected Rem
edy 

provides the best balance of tradeoffs w
ith respect to the balancing criteria, highlighting 

criteria key to the decision) (Sections 12 and 13).

7.0 
A

uthorizing Signature

EranKlTn E. H
ill, D

irector 
Superfim

d D
ivision

>
>

D
al/
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PA
R

T
 2: TH

E
 D

EC
ISIO

N
 SU

M
M

A
R

Y
 

1.0 
Site N

am
e, L

ocation, and B
rief D

escription
This R

ecord of D
ecision (RO

D
) is for the A

m
erican C

reosote W
orks (A

C
W

) Superfim
d Site 

(Site; U
.S. Environm

ental Protection A
gency [EPA

] ID
: FLD

008161994) Pensacola, Escam
bia 

County, Florida (FL) is approxim
ately 18 acres in size and is located one block south of the 

intersection betw
een M

ain Street and B
arrancas A

venue, betw
een L

 and F Street, about 500 
yards north of B

ayou Chico in Pensacola Bay (Figure 1). The Site is a form
er w

ood treatm
ent 

facility in a m
oderately dense com

m
ercial and residential district (Figure 2). Several businesses 

are located north and w
est of the form

er A
C

W
 facility, including a lum

ber com
pany, an auto 

body shop, and an appliance sales and repair shop. R
esidential areas included as part of the 

A
CW

 Site, border the form
er A

C
W

 facility on the east and south, w
ith the nearest residence 

w
ithin 50 feet (ft) of the form

er facility. C
urrently, the A

C
W

 facility is secured by a perim
eter 

fence. A
 building that previously housed the non-aqueous phase liquid (N

A
PE) recovery and 

groundw
ater treatm

ent system
, an office building and several storage tanks exist on the w

estern 
portion of the facility. R

elict building foundations and previous rem
oval action soil debris piles 

are located in the central portion of the form
er facility property. W

ater from
 the m

ain and 
overflow

 ponds, located adjacent to L
 Street, w

as pum
ped out and treated in 1983. O

nce the 
w

ater from
 the ponds w

as rem
oved, the sludge w

as solidified and covered w
ith a clay cap.

The A
CW

 Pensacola Superfund Site operated until 1981 w
hen the com

pany filed for bankruptcy. 
M

ajor contam
inants in the soil, sedim

ents and groundw
ater released as a consequence of the 

form
er w

ood treating processes are sem
i-volatile organic com

pounds (SV
O

C
s), polycyclic 

arom
atic hydrocarbons (PA

H
s), pentachlorophenol (PC

P), and dioxin.

The Site w
as divided into three operable units (O

U
s) to facilitate EPA

’s response actions in 
addressing the cleanup of various m

edia contam
inated by the form

er facility w
ood treating and 

preserving operations. O
U

l addresses the soils, sedim
ents and sludges on the form

er facility and 
in associated storm

 w
ater drainage ditches to the east and south of the property. O

U
2 

encom
passes the subsurface N

A
PE

 (i.e., creosote product), contiguous soil, and the dissolved 
groundw

ater contam
ination. O

U
3 is the off-facility site-related residual dioxin and SV

O
C

 
surface soil contam

ination. In Septem
ber 2011, the EPA

 com
bined O

U
l, O

U
2, and O

U
3 based 

on further evaluations of the Site conditions, new
er and m

ore irm
ovative rem

edial alternatives, 
and the current status of the rem

edies selected in the previous O
U

l and O
U

2 RO
D

s and RO
D

 
A

m
endm

ents (A
RO

D
s). This action w

as the spur that led to the developm
ent, screening, and 

evaluations of rem
edial alternatives in the Site-w

ide Feasibility Study (FS) that recom
m

ended a 
final rem

edy for the O
U

1/O
U

3 action and an interim
 rem

edy for O
U

2.

The EPA
 is the lead agency for the cleanup of the Site and the Florida D

epartm
ent of 

Environm
ental Protection (FD

EP) is the support agency. To date, EPA
 has used the Superfim

d 
Trust Fund to finance activities at the Site, including several Rem

oval R
esponse A

ctions, an 
Expanded Site Investigation (ESI), the Rem

edial Investigation (RJ)/FS, and several rem
edial 

actions (RA
s) under previous RO

D
s.
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2.0 
Site H

istory and A
ctivities

2.1 
Site O

perational H
istory

W
ood-preserving operations w

ere conducted at the A
C

W
 facility from

 1902 until D
ecem

ber 
1981. Prior to 1950, creosote w

as used exclusively to treat w
ood poles. A

C
W

 began pressure-
treating the lum

ber, using PC
P and N

um
ber 2 fuel oil m

ixture in 1950. This process increased 
during the later years of the A

C
W

 operations. The dioxin/furan contam
ination present at the Site 

resulted from
 the use of PC

P
 as a w

ood treating chem
ical, because dioxins/furans are a com

m
on 

im
purity in com

m
ercial grade PC

P and are released w
hen the PC

P is heated.

Four surface im
poundm

ents w
ere located in the w

estern portion of the A
C

W
 facility (Figure 2). 

The M
ain and O

verflow
 ponds, located adjacent to L

 Street, w
ere used for disposal of process 

w
astes. D

uring operations, A
C

W
 discharged liquid process w

astes into the tw
o unlined surface 

im
poundm

ents. Prior to 1970, w
aste w

ater in these ponds w
as allow

ed to overflow
 through a 

spillw
ay, then flow

 through the streets and storm
 drains into a ditch on the PY

C
 property and 

then into B
ayou Chico and Pensacola Bay. In later years, liquid w

astes w
ere draw

n off the larger 
lagoons and collected in the sm

aller R
ailroad Im

poundm
ent and H

olding Pond or w
ere spread 

out on the ground in designated "Spillage A
reas" on the facility. A

dditional discharges occurred 
during periods of heavy rainfall and flooding w

hen the ponds overflow
ed the containm

ent dikes.

2.2  
R

egulatory and Investigation H
istory

In 1980, the C
ity of Pensacola found oily creosote-like m

aterial in the groundw
ater near the 

intersection of L
 Street and Cypress Street. The EPA

 placed the A
C

W
 facility on the N

ational 
Priorities List (N

PL) on Septem
ber 8, 1983.

In 1983, EPA
 initiated an im

m
ediate rem

oval action. W
ater from

 the m
ain and overflow

 ponds 
w

as pum
ped out and treated. O

nce the w
ater from

 the ponds w
as rem

oved, the sludge w
as 

solidified and covered w
ith a clay cap.

In 1985, EPA
 com

pleted a RI and FS that indicated that on-facility and.off-facility surface soil, 
the PY

C
 drainage ditch, and nearby groundw

ater w
ere contam

inated w
ith SV

O
Cs, phenols, and 

volatile organic com
pounds (V

O
Cs).

EPA
 signed a RO

D
 in 1985 w

hich selected a rem
edy for all contam

inated surface soils, sludges, 
and sedim

ents to be placed in an on-facility containm
ent cell. A

 groundw
ater rem

edy w
as not 

included in the 1985 RO
D

. In 1988, the EPA
 initiated a Post-R

O
D

 RI to provide additional 
inform

ation on the extent of surface soil contam
ination. Follow

ing a supplem
ental R

I/FS, EPA
 

signed a R
O

D
 A

m
endm

ent w
hich selected biorem

ediation for treatm
ent of surface soils. This 

rem
edy required treatability studies to determ

ine the m
ost effective biological treatm

ent. The 
studies indicated that neither the slurry-phase bio-treatm

ent nor land farm
ing w

ould be effective 
at destroying the PCP and som

e PA
H

s.

From
 1990-1993 EPA

 com
pleted 3 m

ore investigations to address the groundw
ater, solidified 

sludge, and subsurface soil. R
esults indicated elevated concentrations of num

erous SV
O

C
s and 

V
O

C
s, as w

ell as dioxins/furans in the soil, surface w
ater, groundw

ater, and sedim
ents. EPA
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com
pleted a B

R
A

 in A
ugust 1993 to evaluate potential risks associated w

ith groundw
ater, 

solidified sludge, and subsurface soils.

In 1994, EPA
 signed the O

U
2 RO

D
 w

hich selected direct pum
ping of N

A
PE

 from
 w

ells w
ith 

subsequent recycling of the N
A

PE
 as Phase I of the rem

edy, follow
ed by biological treatm

ent of 
contam

inated groundw
ater for Phase II. C

onstruction of the N
A

PE
 recovery system

 w
as 

com
pleted in Septem

ber 1998 and the system
 operated until EPA

 term
inated its operations in 

2011. A
t the tim

e of the system
 shut dow

n, approxim
ately 190,000 gallons of creosote N

A
PE

 
had been recovered from

 the subsurface at the Site. A
t the end of the long-term

 R
A

 period, the 
pum

p and treat (P&
T) system

 w
as not capable of rem

oving the rem
aining dense non-aqueous 

phase liquid (D
N

A
PE). Therefore, rem

edy failure w
as declared.

In 1999, the EPA
 signed the O

U
l A

RO
D

 that selected construction of a low
-perm

eability cap 
over the stabilized surface im

poundm
ents and other contam

inated areas of the A
C

W
 facility. 

D
rainage channels w

ere installed around the perim
eter of the cap to m

anage storm
 w

ater runoff. 
G

roundw
ater m

onitoring, in addition to that required as part of the O
U

2 groundw
ater rem

edy, 
w

as incorporated to evaluate w
hether contam

inated soils rem
aining at the facility w

ere leaching 
into the groundw

ater.

In 2006, the EPA
 established O

U
3 to further address residual surface soil contam

ination in the 
neighboring properties. A

 previous investigation had been perform
ed by EPA

 in the 
neighborhood in 1997 to determ

ine the presence of site-related contam
ination. The State of 

Florida prom
ulgated introduced soil cleanup target levels (SCTEs) and som

e of the 
concentrations found in the residential area w

ere above these new
 cleanup num

bers.

D
ate

C
om

plete
Scope

1978
Spill due to heavy rain fall

1979
Spill due to heavy rain fall

1980
C

reosote discovered in groundw
ater by C

ity of Pensacola

Jul-81
U

.S. G
eological Society (U

SG
S) installs nine groundw

ater m
onitoring w

ells 
near the Site

8-Sep-1983
Site placed on the N

PE
1983

EPA
 investigation detects PA

H
s in soil and groundw

ater
Eate 1983

Em
ergency clean out, solidification and capping of lagoon sludge

1985
EPA

 conducted a RI/FS w
hich confirm

s PA
H

, phenol, and V
O

C
 

contam
ination of soil and groundw

ater
30-Sep-1985

EPA
 signs RO

D
1986

State of Florida signs letter of non-concurrence of the RO
D

1988
EPA

 conducts Supplem
ental RI

1989
EPA

 com
pletes Supplem

ental FS
28-Sep-1989

EPA
 signs A

m
ended RO

D

A
ug-1990

EPA
 issued Explanation of Significant D

ifference (ESD
) Fact Sheet, 

addressing site preparation, fence repair, drum
 sam

pling, analysis and
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D
ate

C
om

plete
Scope

disposal, dem
olition of buildings, debris rem

oval, w
ell closure, cap repair, and 

revegetation
Sep-1990

EPA
 com

pleted a Phase II Post RI
Feb-1991

Initiated tasks in ESD
M

ay-1991
C

om
pleted tasks in ESD

, triggered Five-Y
ear R

eview
 (FY

R) requirem
ent

A
ug-1991

Phase III Post RI
Sep-1991

D
ye D

ispersion and Sedim
ent Sam

pling Study
19-Sep-1991

Interim
 R

A
 Report, Roy F. W

eston
25-Sep-1991

EPA
 accepted RA

 R
eport by W

eston
N

ov-1991
Supplem

ental Site C
haracterization Sam

pling and Treatability Study
A

ug-1993
B

aseline R
isk A

ssessm
ent (BRA

)
N

ov-1993
Supplem

ental R
isk A

ssessm
ent and FS

3-Feb-1994
EPA

 signs O
U

2 RO
D

Feb-1994
Phase IV

 Post RI (EPA
); Focused O

U
2 G

roundw
ater Investigation

1994
EPA

 stream
lines project by assigning all solid m

edia to O
U

l and groundw
ater 

to O
U

2
Sep-1996

Final D
esign Investigation Report, B

echtel Environm
ental, Inc.

N
ov-1996

Pilot Test Treatability Report, Bechtel Environm
ental, Inc.

1997
Final R

em
edial D

esign (RD
) D

ocum
ents

D
ec-1997

Sanders B
each C

om
m

unity A
rea Surface Soil Study, Black &

 V
eatch Special 

Projects Corp. (B
lack &

 V
eatch).

Sep-1998
N

A
PE

 R
ecovery System

 installed
21-M

ay-1999
EPA

 signed A
m

ended O
U

l RO
D

25-Sep-2001
Initial FY

R
 conducted

M
ay-2003

Initiate excavation of off-facility soils, transport excavated soils to facility 
stockpile

D
ec-2003

C
om

pleted off-facility soil excavation
Jan-2004

Initiate quarterly G
roundw

ater M
onitoring

Sep-2004
H

urricane Ivan destroys the N
A

PE
 recovery system

Jan-2005
End quarterly G

roundw
ater M

onitoring
Sep-2006

2nd FY
R

 conducted
D

ec-2006
EPA

 established O
U

3 to address off-facility dioxin and PA
H

 contam
ination

2007
N

A
PE

 recovery system
 operational; Q

uarterly groundw
ater m

onitoring
resum

es
A

pr-2007
O

U
3 Focused RI initiated by EPA

M
ar-2007

EPA
 installed 10 G

roundw
ater M

onitoring W
ell clusters; Site

C
haracterization and A

nalysis Penetrom
eter System

 (SC
A

PS) N
A

PE
 

assessm
ent (U

.S. A
rm

y C
orps of Engineers; U

SA
C

E)
D

ec-2007
O

U
3 RI field investigation (off-facility surface soil sam

pling)
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D
ate

C
om

plete
Scope

Jan-2008
G

roundw
ater  M

onitoring Event (U
SA

G
E)

A
pr-2009

O
U

3 Focused RI (FRI) subm
itted

Jun-2009
O

U
3 FRI approved. B

lack &
 V

eatch Special Projects Corp.
Sep-2009

EPA
 initiated Focused Feasibility Study (FFS)

D
ec-2009

EPA
 perform

ed additional soil rem
oval in Southeast (SE) D

itch
Feb-2010

O
U

3 supplem
ental off-facility soil investigation

D
ec-2010

EPA
 com

bined G
U

I (on-facility soil and N
A

PE
 M

ain Source Zone) into O
U

3
Jan-2011

O
U

3 on-facility soil investigation

Jan-2011
G

roundw
ater M

onitoring Event (Science and Ecological Support D
ivision 

[SESD
D

Sep-2011
EPA

 com
bined G

U
I, G

U
2, and G

U
3 in order to com

plete evaluation and 
selection of a Site-w

ide Rem
edy

Sep-2011
EPA

 term
inated operations of the N

A
PE

 recovery system
O

ct-2011
G

U
3  N

A
PE

 and subsurface soil investigation
Jan-2012

G
roundw

ater M
onitoring Event (SESD

)
Jan-2012

PY
C

 D
itch Storm

w
ater R

erouted (City of Pensacola)
M

ar-2013
C

om
pleted G

roundw
ater Transport M

odel (G
U

2)
Jan-2014

G
roundw

ater M
onitoring Event (SESD

)

M
ar-2014

Supplem
ental H

um
an H

ealth Risk A
ssessm

ent (H
H

R
A

) A
ddendum

 
com

pleted
M

ar-2014
D

raft  Site-w
ide FS and N

ational R
em

edy R
eview

 Board B
riefing

Jan-2015
G

roundw
ater M

onitoring Event (SESD
)

Feb-2016
G

roundw
ater M

onitoring Event (SESD
)

July-2016
EPA

 excavated and backfilled the PY
C

 ditch
D

ec-2016
Final  Site-w

ide FS Subm
itted; Black &

 V
eatch Special Projects Corp.

3.0 
C

om
m

unity Participation
Site docum

ents including the RI, FS R
eports and Proposed Plan for the A

C
W

 Site w
ere m

ade 
available to the public on A

pril 22, 2017 in the A
dm

inistrative Record (A
R) repositories. The 

A
R

 repositories are located at the EPA
 R

egion 4 Superfund R
ecords C

enter (61 Forsyth Street, 
A

tlanta, G
A

 30303) and the EPA
 local repository located at the W

est Florida G
enealogy Branch 

located at 5740 N
 9th A

venue, Pensacola, Florida. A
 N

otice of A
vailability w

as published in the 
Pensacola N

ew
s Journal on A

pril 23 and 24, 2017. A
 public com

m
ent period on the Proposed 

Plan w
as held from

 A
pril 22 to M

ay 22, 2017.

O
n April 26, 2017, the EPA

 hosted a Proposed Plan m
eeting at the Sanders Beach-C

orinne Jones 
R

esource Center. D
uring the m

eeting the EPA
 presented a description of the Proposed Plan and 

schedule for rem
edy im

plem
entation and allow

ed nearby residents and interested parties to 
com

m
ent and ask questions of EPA

 officials. A
pproxim

ately 45 people attended the m
eeting; a 

transcript of the m
eeting is included as A

ppendix B.
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There w
ere a num

ber of com
m

ents and questions raised during the public m
eeting and 

representatives of EPA
 responded to them

 during the m
eeting. EPA

 responses to w
ritten 

com
m

ents received during this com
m

ent period are included in the R
esponsiveness Sum

m
ary, 

Part 3, of this RO
D

.

4.0 
Scope and R

ole of the R
esponse A

ction
Several off-facility soil rem

oval actions have been perform
ed since 1999, w

ith the excavated soil 
currently stockpiled on the A

C
W

 facility (approxim
ately 35,000 cubic yards [CY

]). These 
form

er actions, in conjunction w
ith the Selected R

em
edy in this RO

D
, w

ill achieve the overall 
Site goal of elim

inating hum
an and ecological exposure to contam

inants in soil, sedim
ent, and 

groundw
ater and protecting surface w

ater in Pensacola B
ay/B

ayou Chico and its associated 
tributaries. The Selected R

em
edy is com

patible w
ith the planned and existing use of the Site.

This RO
D

 presents the final C
ER

C
LA

 action for O
U

l and O
U

3 at the A
C

W
 Site. CERCLA

 
action for O

U
2 groundw

ater is an interim
 rem

edy. The actions in this RO
D

 include:

• 
Im

plem
entation of groundw

ater sam
pling at O

U
2/C

ontam
inated M

edia Zone (CM
Z)-5 

w
ill provide baseline data on the m

arine surface w
ater quality in the Bay and B

ayou 
Chico

• 
C

onstruction and im
plem

entation of the In Situ C
hem

ical O
xidation (ISC

O
)/ In Situ 

enhanced biorem
ediation (ISEB) barriers in CM

Z-3 and O
U

2/C
M

Z-5 to prevent any 
future im

pact to Pensacola Bay.
• 

C
onstruction of a barrier w

all at CM
Z-1 to 110-ft bis using the cutter soil m

ixer 
technique to isolate the highest percentage of contam

inated soil m
ass and prevent any 

future contam
ination of the aquifer from

 this zone.
• 

Excavation of C
M

Z-4A
 and 4B

 Principal Threat W
aste (PTW

) soil for inclusion in the 
CM

Z-1 containm
ent cell or placem

ent Avithin an encapsulated cell w
ithin CM

Z-3
• 

Install C
ap/C

over at CM
Z-1

• 
Excavation of CM

Z-4B
 residential surficial soil to protect against the direct contact threat 

to the surrounding com
m

unity. Soil exceeding residential cleanup RG
O

s w
ould be 

placed in the excavation created by C
M

Z-4A
 (over C

M
Z-2A

/3) and covered w
ith a 2-ft 

protective soil cover. The 35,000 CY
 soil stockpile that currently exists on the form

er 
facility w

ould also be placed over CM
Z-2A

/3.
• 

C
om

plete 2-fl soil cover over the C
M

Z-4B
 soil on the A

C
W

 property
• 

Installation and im
plem

entation of steam
-enhanced extraction (SEE) on C

M
Z-2A

 to 
rem

ove all D
N

A
PL

 and creosote stained soils.
• 

Installation and im
plem

entation of SEE
 on C

M
Z-2B

 to rem
ove all D

N
A

PL
 and creosote 

stained soils.
• 

Perform
ance m

onitoring for effectiveness in O
U

2/C
M

Z-5/5-Y
r Review

.
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5.0 
Site C

haracteristics

5.1 
C

onceptual Site M
odel

The C
onceptual Site M

odel (CSM
) incorporates inform

ation on the potential chem
ical sources, 

affected m
edia, release m

echanism
s, routes of m

igration, and know
n or potential hum

an and 
ecological receptors. In this w

ay, it illustrates the physical, chem
ical, and biological 

relationships betw
een contam

inant sources and affected resources. Tw
o C

SM
s w

ere developed 
for the H

H
R

A
 and Ecological R

isk A
ssessm

ent (ERA
) and serve as the basis for interpretations 

of contam
inant fate and transport and assessm

ents of risk to hum
an and ecological receptors. The 

H
H

R
A

 CSM
 presented as Figure 3 illustrates that the prim

ary release m
echanism

s w
ere 

spills/leaks and discharge of w
aste from

 form
er storage and treatm

ent operations. Secondary 
release m

echanism
s include surface runoff and infiltration. Surface runoff resulted in spreading 

of contam
inants to siuface soil beyond the confines of the process area. Percolation of rainw

ater 
through contam

inant source areas and other contam
inated subsurface soils resulted in 

contam
inants that leached into the subsurface soil. Figure 4 illustrates the ERA

 CSM
 for 

potential terrestrial and aquatic receptor exposure scenarios associated w
ith direct contact and/or 

ingestion of site-related contam
inants due to storm

w
ater runoff/erosion and overland 

fiow
/transport fi'om

 the contam
inated source to the form

er PY
C

 D
itch and subsequent discharge 

to Pensacola Bay. In addition, contam
inants that leach into shallow

 groundw
ater m

ay discharge 
to Pensacola Bay.

The Site’s CSM
s show

 tw
o m

ajor m
echanism

s for transportation of contam
ination fi-om

 the Site 
to soil on off-facility properties; vehicular traffic and overland flow

. The Site had tw
o open 

creosote dipping ponds on the far w
estern side of the facility. D

uring large rainfall events, these 
dipping ponds w

ould overflow
 south to Pensacola Bay. The w

ater w
ould eventually enter the 

form
er PY

C
 ditch, leaving contam

ination on the surface soil betw
een the form

er facility dipping 
ponds and the form

er PY
C

 ditch. Figure 5 depicts the exposure area w
here overland flow

 from
 

the facility contributed to off-site m
igration of dioxin and PA

H
 contam

ination to surface soil in 
the adjacent properties.

Trucks leaving the facility w
ould be loaded w

ith creosote treated w
ood poles. These trucks 

w
ould leave via the m

ain entrance of South J Street driving dow
n Pine Street or dow

n J Street to 
get to Cypress Street w

ith dirt and dust from
 the facility on them

. D
istribution of dioxin- 

contam
inated soil is consistent w

ith the route of vehicular traffic. Figure 6 show
s the exposure 

area w
here vehicular and foot traffic on and off the form

er facility resulted in dioxin and PA
H

 
contam

ination transport into the neighboring com
m

unity’s surface soil (0-2 ft).

EPA
 had a congener evaluation perform

ed by tw
o different experts w

ho w
ere provided the 

dioxin data w
ith no m

aps. The tw
o experts agreed on all 40 data points that w

ere site related 
except one. The pattern of dioxin concentrations that w

ere Site related w
as a m

ajor factor in how
 

the exposure units w
ere form

ed.

A
ll off-facility soil contam

ination has been divided into tw
o exposure units based on how

 the 
contam

ination w
as transported off facility. EPA

’s hazard index (H
I) of 1 for dioxin is 50 parts 

per trillion (ppt). A
ction is triggered in each exposure unit based on residential use and EPA

’s 
H

I of 1. RA
 is triggered in each exposure unit. W

hen that R
A

 is triggered, the contam
inated soil
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is rem
oved to attain a cleanup level for direct exposure based upon Florida’s residential SCTLs 

are applicable w
ithin each exposure unit. The cleanup num

ber for each exposure unit w
ill be 

Florida’s residential SCTL, w
hich is 7 ppt for dioxin.

5.2 
O

verview
 of the Site

The  A
C

W
 Superfund Site is an inactive w

ood-treating facility that operated facility from
 1902 

until 1981 w
hen the com

pany filed for bankruptcy. The facility covers approxim
ately 18 acres 

of land located approxim
ately ‘/i-m

ile north of the confluence of B
ayou C

hico and Pensacola 
Bay (Figure 2). The facility is located in a m

oderately dense com
m

ercial and residential district.

5.2.1 
G

eologic, H
ydrogeologic, and T

opographic Inform
ation

Topography: The area surrounding the A
C

W
 facility is generally flat, w

ith elevations ranging 
betw

een 12 and 14 ft above m
ean sea level (am

sl). The land slopes southw
ard at about 25 ft per 

m
ile tow

ard Pensacola Bay.

G
eology/H

ydrogeology: The groundw
ater in the vicinity of the Site contains three m

ajor 
aquifers: a shallow

 aquifer w
hich is locally both confined and unconfm

ed (the Sand-and-G
ravel 

aquifer), and tw
o deep confined aquifers (the upper and low

er lim
estone of the Floridan aquifer). 

The Sand-and-G
ravel aquifer a nd upper lim

estone of the Floridan aquifer are separated by a 
thick section of relatively im

perm
eable clay called the Pensacola Clay. The Sand-and-G

ravel 
aquifer is the only freshw

ater aquifer in central and southern Escam
bia C

ounty and is the public 
w

ater supply source for the area, including the C
ity of Pensacola.

The  Sand-and-G
ravel aquifer underlying the A

C
W

 facility is com
posed prim

arily of sand w
ith 

m
any interbedded layers and lenses of clay and sandy clay. These clay layers and lenses range 

from
 less than one inch to approxim

ately 38 ft in thickness. B
ased on characteristics of the sands 

in these areas, the w
ater-bearing zones have been divided into tw

o distinct strata; the U
pper and 

Low
er Sand (U

S and LS) units. The w
ater-bearing U

S unit extends to a depth of approxim
ately 

25 ft below
 land surface (bis) and varies in grain size from

 fine to coarse.

The w
ater-bearing LS unit (greater than 25 ft bis to a depth of about 200 ft) is predom

inantly a 
very dense sand, usually fine to m

edium
 grained, w

ith variable am
oim

ts of silt. D
iscontinuous 

clay and sandy clay nodules and lenses occur throughout the deep sand. C
lay lenses can form

 
local confining beds; how

ever, since the clay lenses at the Site are not continuous they do not 
prevent vertical m

igration of contam
ination.

Tw
o principle clay form

ations exist in the w
ater-bearing zone at the Site. O

ne clay layer is 
directly under the form

er A
C

W
 w

aste ponds at a depth of about 100 ft bis. This clay has been 
show

n to be continuous under this area, although it does pinch out south of the A
C

W
 facility. 

South of the A
C

W
 facility, a second extensive clay layer approxim

ately 38 ft thick im
derlies the 

PY
C

 property at a depth of about 20 ft bis and extends south to the Pensacola Bay. This second 
clay pinches out to the north before reaching the A

C
W

 facility.

The direction of groundw
ater flow

 is to the south and discharges to Pensacola Bay. The aquifer 
is recharged by local rainfall, w

ith relatively high infiltration rates because of the sandy nature of
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the aquifer and overlying soils. A
nnual recharge to the aquifer is up to 10 inches per year. Prior 

to 2011, portions of the shallow
 groundw

ater along w
ith area storm

 w
ater discharged into a 

drainage ditch on the PY
C

 property w
hich led to the m

outh of the B
ayou Chico and Pensacola 

Bay. Storm
w

ater w
as rerouted by the C

ity in 2011. C
ontam

inated sedim
ent in the PY

C
 ditch 

w
as excavated and the ditch backfilled to ground surface in 2016.

5.2.2 
Surface and Subsurface Features

D
uring  operations, four surface im

poundm
ents w

ere located on the w
estern portion of the A

CW
 

facility (Figure 2). The M
ain and O

verflow
 ponds, located adjacent to L

 Street, w
ere used for 

disposal of process w
astes. D

uring operations, A
C

W
 discharged liquid process w

astes into the 
tw

o unlined surface im
poundm

ents. Prior to 1970, w
aste w

ater in these ponds w
as allow

ed to 
overflow

 through a spillw
ay, flow

 through the streets and storm
 drains into a ditch on the PY

C
 

property into B
ayou C

hico and Pensacola Bay. In later years, liquid w
astes w

ere draw
n off the 

larger lagoons and collected in the sm
aller R

ailroad Im
poundm

ent and H
olding Pond or w

ere 
spread out on the ground in designated "Spillage A

reas" on the facility. A
dditional discharges 

occurred during periods of heavy rainfall and flooding w
hen the ponds overflow

ed the 
containm

ent dikes.

Several off-facility soil rem
oval actions have been perform

ed since 1999, w
ith the excavated soil 

currently stockpiled on the A
C

W
 facility (approxim

ately 35,000 CY
). M

ost recently, 
approxim

ately 4,000 CY
 of soil/sedim

ents in the PY
C

 ditch (to a m
axim

um
 depth of 3 ft) w

ere 
excavated in July 2016 and stockpiled at the A

CW
 facility.

Currently, the A
C

W
 facility is secured by a perim

eter fence. A
 building that previously housed 

the N
A

PL
 recovery and groundw

ater treatm
ent system

, an office building and several storage 
tanks exist on the w

estern portion of the facility. R
elict building foundations and previous 

rem
oval action soil debris piles are located in the central portion of the form

er facility property.

5.3 
Sam

pling Strategy
M

ulti-m
edia sam

pling w
as guided by the CSM

s that w
ere refined as understanding of the Site 

increased over tim
e. Sam

ples w
ere collected and evaluated to determ

ine the natm
e and extent of 

soil, sedim
ent, surface w

ater and groundw
ater contam

ination, support assessm
ent of risks, 

im
prove hydrogeologic understanding, and evaluate potential rem

edy alternatives and treatm
ent 

options.

Surface and subsurface soil sam
ples w

ere collected in February 2010, January 2011, and O
ctober 

2011 as part of three supplem
ental FS investigations. Sam

ples w
ere collected from

 the A
C

W
 

facility, the PY
C

 D
itch, and the Southeast D

itch and w
ere analyzed for SV

O
Cs, phenols, and 

dioxin/fixrans. G
roundw

ater sam
ples have been collected annually by EPA

 R
egion 4 SESD

. The 
additional investigations also included visual screening for D

N
A

PL
 using direct push technology 

(D
PT) and com

pletion of a Tar-specific G
reen O

ptical Screening Tool (TarG
O

ST®
) 

investigation.
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5.4 
K

now
n or Suspected Sources of C

ontam
ination

The observed contam
ination at the Site is attributable to one or m

ore of the follow
ing know

n or 
suspected sources:

• 
O

n-facility D
A

PL
 in the subsurface as a result of the w

aste lagoons and dipping ponds 
over m

any years of operation.
• 

O
ff-facility creosote in the subsurface as a result of the overflow

 through a drainage 
course into B

ayou Chico and Pensacola Bay.
• 

O
n-facility soil contam

ination across the Site as a result of preserved w
ood storage prior 

to shipm
ent off the Site by rail.

• 
O

n and off facility soil contam
ination as a result of previous discharges to, and overflow

 
of the lagoons and ponds on the form

er A
C

W
 facility.

• 
O

n-facility dissolved groundw
ater contam

ination as a result of the N
A

PL
 in the 

subsurface.
• 

O
ff-facility dissolved groundw

ater contam
ination as a result off-facility N

A
PL

 in the 
subsurface soil due to overflow

 through a drainage course into B
ayou C

hico and 
Pensacola Bay.

• 
O

n an off facility dissolved groundw
ater contam

ination as a result of previous discharges 
to, and overflow

 of the lagoons and ponds on the form
er A

C
W

 facility.
• 

O
ff-facility dioxin soil contam

ination not related to previous operations at the A
C

W
 

facility, such as: another w
ood treater point source (i.e., Pensacola W

ood Treating 
Com

pany); backyard burning of w
ood and/or trash; vehicle exhaust em

issions; rail 
transport of treated w

ood along the form
er right-of-w

ays (R
O

W
s) from

 the A
C

W
 facility 

and other facilities; house fires; and fireplaces.

The present and historical site-specific potential m
igration pathw

ays and release m
echanism

s at 
the Site include:

• 
treated lum

ber storage on the form
er facility,

• 
holding and dipping ponds used in the w

ood treatm
ent process,

• 
storm

 w
ater drainage and runoff,

• 
rail transportation of treated lum

ber, and
• 

vehicular and foot traffic out of the facility.

5.5  
N

ature and E
xtent of C

ontam
ination

The Site w
as divided into CM

Zs in order to aid in the screening, evaluation and selection of the 
rem

edies. R
em

edial alternatives w
ere developed for each C

M
Z

 that w
ould be successful at 

m
eeting the R

A
O

s and that m
eet the requirem

ents of C
ER

C
LA

 and the N
ational C

ontingency 
Plan (N

CP). C
M

Zs are generically defined as a m
edium

, volum
e or area that has com

m
on 

characteristics w
hich effect the rem

edial alternative selection. The dim
ensions and 

characteristics of a defined C
M

Z
 are essential param

eters for selecting and com
paring rem

edial 
alternatives because of their im

pact on rem
edial costs and technology feasibility. For exam

ple.
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the depth of contam
ination, w

hether it is on or off the boundaries of the property, the presence of 
N

A
PL, the specific lithologic unit, and concentrations of specific chem

icals of concern (CO
Cs; 

e.g. dioxin) w
ere the factors used in delineating the C

M
Zs for the A

C
W

 Site. Five CM
Zs have 

been developed for the A
C

W
 Site. Figure 7 illustrates the location of these zones.

C
M

Z-1 -
 M

ain Source Zone
This zone incorporates the w

estern portion of the A
C

W
 facility property that is inclusive of the 

form
er im

poundm
ents and m

ain process facilities. CM
Z-1 w

as defined based on three 
characteristics:

1. 
Located entirely on the facility property;

2. 
H

igh m
ass of contam

inants as represented by a large volum
e of D

N
A

PL
 and residual 

creosote, creosote-stained soil, and heavy creosote odors; and
3. 

Presence of a com
petent clay confining layer beneath the zone to a depth of 100 ft bis.

This C
M

Z
 w

as configured to represent the largest m
ass of significantly contam

inated soil that 
could be practically isolated and confined. This zone has been w

ell docum
ented as the prim

ary 
source area for the Site and has high volum

es of N
A

PL. N
o surface obstructions are currently 

present in this zone. The lithology for this zone is predom
inantly sand, silty sand, som

e clay 
lenses and is underlain by approxim

ately 10-ft of hom
ogenous, low

 perm
eability clay at 

approxim
ately 110ft bis. CM

Z-1 has creosote-im
pacted soil from

 3 to 100 ft bis w
ith an 

estim
ated volum

e of approxim
ately 325,001 CY

. This total volum
e includes 231,111 CY

 of 
D

N
A

PL-saturated soil and 93,890 CY
 of creosote-stained soil.

C
M

Z
-2A

 - E
xtended

 N
A

PL
 C

ontam
ination

 -
 O

n-facility
This CM

Z
 lies im

m
ediately south and southeast of CM

Z-1 and w
as defined based on four 

characteristics:

1. 
Located alm

ost entirely on the A
C

W
 property;

2. 
H

igh m
ass of contam

inants as represented by a large volum
e of D

N
A

PL
 and residual 

creosote, creosote-stained soil, and heavy creosote odors;
3. 

D
eepest zone of N

A
PL

 contam
ination (e.g. 136 ft bis); and

4. 
The absence of a com

petent clay confining layer beneath the zone.

This CM
Z

 w
as configured to represent the rem

aining D
N

A
PL

 source area that is not underlain 
by a practical lithologic confining unit. C

M
Z-2A

 has also been w
ell docum

ented as a source 
area for the Site and has high volum

es of N
A

PL. N
o surface obstructions are currently present in 

this zone. The lithology for C
M

Z-2A
 is sim

ilar to CM
Z-1, but lacks the deeper clay confining 

unit found in C
M

Z-1. A
 low

er perm
eability layer at approxim

ately 25 ft bis w
as encountered in 

just the w
estern portion of CM

Z-2A
. C

M
Z-2A

 has an estim
ated creosote-im

pacted soil volum
e 

of 158,791 CY
. This total volum

e includes 130,347 CY
 of D

N
A

PL-saturated soil and 28,444 
CY

 of creosote-stained soil.

C
M

Z-2B
 E

xtended N
A

PL
 Plum

e -
 O

ff-facility
This CM

Z
 represents the rem

aining areas of free-phase liquid and residual N
A

PL
 located 

entirely off-facility. The zone is based on three characteristics:
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1. 
Located entirely off the form

er facility directly to the south;
2. 

H
igh m

ass of contam
inants as represented by a large volum

e of free-phase N
A

PL
 and 

residual creosote, creosote-stained soil, and heavy creosote odors located above the 
shallow

 clay layer (approxim
ately 20 ft bis). This lithologic unit (shallow

 clay) is 
considered the vertical lim

it of contam
ination for CM

Z-2B.
3. 

The locations of D
N

A
PL

 are typically represented m
ore as stringers than fully saturated 

lithologic layers.

This CM
Z

 w
as configured to represent all off-facility source areas and is generally a shallow

 
zone. Som

e deeper N
A

PL
 stringers w

ere docum
ented. These stringers m

ay represent lateral 
m

ovem
ent under the low

er perm
eability layer extending south from

 the CM
Z-1 and C

M
Z-2A

 
source areas. The bulk of N

A
PL

 im
pacts in C

M
Z-2B

 are attributed to the m
ovem

ent of 
contam

ination by storm
 w

ater drainage along the form
er PY

C
 drainage ditch. This zone 

represents the third greatest m
ass of contam

ination. A
 critical aspect of this C

M
Z

 is the presence 
of overlying buildings, roads, and utilities, along w

ith its close proxim
ity to B

ayou Chico. CM
Z

 
2B

 has a creosote-im
pacted soil volum

e of approxim
ately 133,239 CY

. This total volum
e 

includes an estim
ated 73,766 CY

 D
N

A
PL-saturated soil and 59,473 CY

 creosote-stained soil 
from

 3 to 60 ft bis.

C
M

Z-3 Secondary Source Z
one/A

dsorbed Phase Z
one -

 O
n-facility/O

U
2

This C
M

Z
 represents on-facility contam

ination w
ith low

er levels of creosote im
pacted soil; e.g., 

N
A

PL
 stained soil or soil w

ith m
oderate odors. The present C

SM
 predicts that the soil 

contam
ination extends from

 less than 10 - 20 ft bis on the eastern portion of the form
er facility to 

approxim
ately 60 ft bis in the central portion. CM

Z-3 has N
A

PL
 stained soil as w

ell as 
leachable soil concentrations of SV

O
Cs, PCP, and dioxins. A

dditional PCP characterization w
ill 

be perform
ed in the RD

 on the w
estern side of the PC

P plum
e. N

o buildings or utilities exist in 
this zone. This zone represents the fourth greatest m

ass of contam
ination, predom

inantly in the 
adsorbed soil. CM

Z-3 has a calculated volum
e of soil contam

ination of 262,224 CY
. A

 4-ft tall 
35,000 CY

 stockpile of dioxin- and SV
O

C- contam
inated soil and debris generated from

 
previous off-facility excavations is present and encom

passes a large portion of this zone.

C
M

Z
-4A

/4B
 O

n-facility/O
ff-facility Surface Soil C

ontam
ination

This C
M

Z
 represents the surface soil contam

ination on-facility (C
M

Z-4A
) and off-facility 

residential (C
M

Z-4B
). The prim

ary CO
Cs in these zones are dioxin and SV

O
C

s (PA
H

s) in the 
soil from

 0-3 ft on-facility and 0-2 ft off-facility.

Significant dioxin soil contam
ination is present on the form

er A
C

W
 property from

 0 to 3 ft bis, 
w

ith an estim
ated total volum

e of 86,429 CY
. C

M
Z-4A

 com
prises approxim

ately 61,794 CY
 of 

the total volum
e of contam

inated surficial soil on the form
er A

C
W

 property (excluding CM
Z-1). 

The m
ajority of surficial soils (m

inus the debris and stockpiles) have significant concentrations 
of dioxins and other SV

O
Cs are considered PTW

.

The total volum
e of off-facility residential contam

inated surficial soil in C
M

Z-4B
 is 

approxim
ately 53,617 CY

 (0-2 ft bis). In addition, there is off-facility surface soil in the Pine
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Street and G
im

ble Street RO
W

s. This volum
e has been estim

ated at 9,208 C
Y

 and w
ill be 

considered  as PTW
, because it exceeds the LD

R.

O
U

2/C
M

Z
-5 E

xtended
 D

issolved G
roundw

ater Plum
e

CM
Z-5 is analogous to O

U
2, the groundw

ater dissolved plum
e that extends beneath the Source 

Zones (C
M

Z-1,2A
, 2B), along the southern perim

eter and dow
ngradient of the Source Zones. 

W
hile there are dissolved contam

inate concentrations in groundw
ater in this zone; no N

A
PL

 
stained soils or appreciable odors have been observed. The dissolved plum

e extends off-facility 
from

 the w
estern portion of the form

er A
CW

 property south tow
ards Pensacola Bay and consists 

m
ostly of naphthalene, PCP, and low

er levels of additional SV
O

Cs (including 
m

ethylnaphthalene, acenaphthene, m
ethylphenol) and benzene. CM

Z-5 extends to over 180 ft 
deep and encom

passes a total of approxim
ately 35 acres. Several buildings, roads, and utilities 

exist in this zone. The PCP plum
e is principally located on the eastern portion of the Site 

betw
een the facility and the Bay. This PCP plum

e w
ill be further investigated and delineated 

during the R
em

edial D
esign phase.

5.5.1 
D

N
A

PL
/C

reosote C
ontam

ination
Tw

o zones of D
N

A
PL

 have been identified under the form
er w

aste ponds, in the U
S unit at 

approxim
ately 30 ft bis and also in the LS unit at 75 to 100 ft bis (Figures 8 and 9). Prior Site 

investigations indicated that D
N

A
PL

 beneath the form
er facility w

aste ponds w
as lim

ited to 
depths of 20 to 100 ft bis; how

ever, in O
ctober 2011, D

N
A

PL
 w

as observed at a depth of 136 ft 
bis as a thin stringer of creosote in an area im

m
ediately east of the form

er w
aste ponds. This is 

the deepest recorded observation of D
N

A
PL

 at the Site. The lateral extent of observed D
N

A
PL

 
in the LS U

nit is lim
ited to w

ithin the facility boundaries (CM
Z-1 and CM

Z-2A
). D

N
A

PL
 in the 

U
S unit extends south along the pathw

ay of the form
er PY

C
 D

itch (C
M

Z-2B
) to a depth of 49 ft 

bis (Figure 8). D
N

A
PL

 and D
N

A
PL

 saturated soils are considered to be PTW
. Figures 8 and 9 

identify the extent and vertical range of the D
N

A
PL

 in the subsurface. The D
N

A
PL

 extent w
as 

determ
ined using a com

bination of TarG
O

ST®
 data and soil boring logs.

5.5.2 
Soil C

ontam
ination

CM
Z-4 represents the surface soil contam

ination on-facility (CM
Z-4A

) and off-facility (CM
Z- 

4B). The prim
ary CO

Cs in these zones are dioxin and SV
O

Cs (PA
H

s) in the soil from
 0-3 ft 

on-facility and 0-2 ft off-facility. Soil contam
ination does exist below

 3 ft, the w
ater table is 

encountered betw
een 3- 5 ft bis, and im

pacted soils below
 the w

ater table are considered an 
ongoing source for the dissolved contam

ination. SV
O

Cs are m
easured using a benzo(a)pyrene 

(BaP) total equivalent (TEQ
). Likew

ise, the num
erous congeners of dioxin are m

easured using a 
dioxin total equivalent (dioxin TEQ

). The m
ost likely transport m

echanism
s for the soil 

contam
ination are: historical facility processes, overland flow

, storm
w

ater runoff, vehicular and 
foot traffic. Soil that exceeds LD

R
s are considered to be PTW

.

5.5.3  
G

roundw
ater C

ontam
ination

Elevated levels of SV
O

Cs (including naphthalene and carbazole), benzene, and PCP have been 
detected across the A

C
W

 Site. The deepest docum
ented extent of naphthalene and PCP w

ere 
detected in the 167-177 ft interval at m

onitoring w
ell C

W
9 and in the 182-192 ft interval at 

m
onitoring w

ell M
W

4. C
W

9 is located 900 ft south of the southern A
C

W
 facility boundary and
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M
W

4 is located just southw
est of the form

er w
aste ponds. The m

ost likely transport 
m

echanism
s for the groim

dw
ater contam

ination are a result of the N
A

PL
 in the subsurface; 

overland flow
, storm

w
ater runoff, and historical facility processes.

6.0 
C

urrent and Potential Future L
and and W

ater U
ses

6.1 
L

and U
ses

The form
er A

C
W

 facility is currently abandoned, and all structures associated w
ith the past 

operations have been dem
olished. The Site has been fenced to prevent unauthorized access. The 

Site is located in a m
oderately densely populated com

m
ercial and residential district of 

Pensacola, Escam
bia County, Florida. A

s presented in Figure 2, the Site is prim
arily surrounded 

by residential areas to the south and w
est w

ith com
m

ercial/industrial entities to the north and 
east.

R
easonably anticipated future land use of the Site is recreational. The C

ity of Pensacola is 
planning to turn the property into a park. The properties surrounding the Site are expected to 
rem

ain residential to the south and w
est w

ith com
m

ercial/industrial entities to the north and east.

6.2  
G

round and Surface W
ater U

ses
The groundw

ater beneath the Site and surrounding area is classified as a potential drinking w
ater 

aquifer (C
lass G

-II) by the State of Florida. Therefore, the future final groundw
ater R

O
D

 w
ill 

identify the selected rem
edy for O

U
2 and include the appropriate rem

edial action objectives and 
groundw

ater cleanup standards. D
rinking w

ater for the surrounding area is provided by the City 
of Pensacola and is draw

n from
 the Sand-and-G

ravel aquifer.

A
 potable w

ell survey perform
ed in 2011 identified no w

ells w
ithin the area of the Site plum

e. A
 

w
ell is know

n to exist at the Ice H
ouse, located a couple blocks upgradient to the north, but is not 

in use.

M
ost  surface water drainage in the area is by overland sheet flow

 through the streets and storm
 

drains south of the A
C

W
 facility into Bayou C

hico/Pensacola Bay. Pensacola Bay is separated 
from

 the G
ulf of M

exico by a long narrow
 island that form

s a natural breakwater for the harbor 
(Figure 1).

7.0 
Sum

m
ary of Site R

isks
The response action selected in this RO

D
 is necessary to protect public health and the 

environm
ent from

 actual or threatened releases of hazardous substances, contam
ination and 

pollutants into the environm
ent. B

aseline risks to hum
an health and ecological receptors 

exposed to contam
inants at the Site have been evaluated separately for O

U
l (EBA

SC
O

, 1989), 
O

U
2 (Black &

 V
eatch, 1993) and O

U
3 (B

lack &
 V

eatch, 2009). In addition, an updated site 
w

ide H
H

R
A

 (Black &
 V

eatch, 2014) w
as prepared to support the site-w

ide FS and this RO
D

.
A

ll hiunan health and ecological risk posed by PY
C

 ditch w
as elim

inated by the rem
oval and 

backfilling of the ditch as docum
ented in the R

em
edial A

ction R
eport dated Septem

ber 14, 2016.



Am
erican Creosote W

orks (ACW
) Superfund Site 

Record of Decision 
August 2017

7.1 
Sum

m
ary of the H

um
an H

ealth R
isk

 A
ssessm

ent
H

um
an health risks associated w

ith the A
C

W
 Site have been evaluated in the follow

ing reports;

1. 
The O

U
l 1989 H

H
R

A
 (EBA

SCO
, 1989) evaluated the risks associated w

ith surface soil 
at the A

C
W

 facility, in residential areas and in the PY
C

 D
itch sedim

ents.
2. 

The 1993 O
U

2 H
H

R
A

 (B
lack &

 V
eatch, 1993) evaluated risks associated w

ith 
groundw

ater.
3. 

The 2009 O
U

3 H
H

R
A

 (Black &
 V

eatch, 2009) evaluated potential risks to hum
an health 

due to exposure to dioxins and furans in off-site residential/industrial areas adjacent to 
the form

er A
CW

 facility.
4. 

The Site W
ide H

H
R

A
 A

ddendum
 (B

lack &
 V

eatch, 2014) updated the risks associated 
w

ith the Site using the analytical data for soil, sedim
ent and groundw

ater collected at the 
Site in 2007 through 2013 for all on- and off-facility affected areas.

A
 sum

m
ary of the Site W

ide H
H

R
A

 A
ddendum

 is provided in the follow
ing subsections.

7.1.1 
Identification

 of C
hem

icals of C
oncern

The Site W
ide H

H
R

A
 A

ddendum
 evaluated exposure to soil and groundw

ater based on data 
collected in 2007 through 2013. D

ata from
 previous investigations w

ere not deem
ed acceptable 

for inclusion in the H
H

RA
. In addition, sam

ple data from
 m

edia locations that no longer exist 
due to various rem

oval actions w
ere not included.

Positively identified chem
icals w

ere screened to identify C
O

C
s that are im

portant in term
s of 

potential hum
an health effects. The screening w

as conducted in accordance w
ith EPA

 Region 4 
H

um
an H

ealth R
isk A

ssessm
ent Supplem

ental G
uidance. The CO

Cs identified in soil and 
groundw

ater at the Site are listed in Table 1 and Table 2, respectively. The CO
Cs include 

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCD
D

) TEQ
, V

O
C

s such as benzene, ethylbenzene and 
xylene, and SV

O
Cs such as BaP TEQ

, other PA
H

s, and PCP.

7.1.2 
E

xposure A
ssessm

ent
Based on an understanding of the fate and transport properties of the contam

inants, and the 
potential for hum

an contact to soil/dry sedim
ent and groundw

ater, the receptors evaluated 
included residents, industrial/com

m
ercial w

orkers, and recreational users. Figure 3 presents the 
CSM

 for the H
H

RA
.

Potentially com
plete exposure pathw

ays exam
ined for the site w

ere:

• 
Incidental ingestion of soil/dry sedim

ent, inhalation of dust released from
 soil, and 

derm
al contact w

ith soil/dry sedim
ent.

• 
R

outes of exposure w
ith groundw

ater included ingestion, derm
al contact, and inhalation 

of vapors

N
ote that only the highest risks and hazards for exposures to soil and groundw

ater are presented 
in this sum

m
ary as they justify im

plem
entation of the selected rem

edy. The risks and hazards 
associated w

ith the other current and future receptors/m
edia com

binations can be found in the
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H
H

RA
. The soil and groundw

ater exposure point concentrations (EPC
s) for the C

O
C

s w
ere 

calculated in accordance w
ith EPA

 R
egion 4 H

um
an H

ealth R
isk A

ssessm
ent Supplem

ental 
G

uidance and are show
n in Tables 1 and 2, respectively.

H
um

an  intakes w
ere calculated for each CO

C
 and receptor using the EPCs. Estim

ates of hum
an 

intake, expressed in term
s of m

ass of chem
ical per unit body w

eight per tim
e (m

illigram
s per 

kilogram
 per day [m

g/kg/day]), w
ere calculated differently depending on w

hether the CO
C

 is a 
non-carcinogen or a carcinogen. For non-carcinogens, intake w

as averaged over the duration of 
exposure and is referred to as the average daily dose (A

D
D

). For carcinogens, intake w
as 

averaged over the average lifespan of a person (70 years) and is referred to as the lifetim
e 

average daily dose (LA
D

D
). The H

um
an H

ealth R
isk A

ssessm
ent considered the contam

inants 
of concern that act via a m

utagenic m
ode of action and that cancer risks w

ere estim
ated using 

age-dependent adjustm
ent factors, that are consistent w

ith cancer guidelines and supplem
ental 

guidance.

7.1.3 
T

oxicity A
ssessm

ent
EPA

 toxicity assessm
ents and the resultant toxicity criteria w

ere used in the A
C

W
 H

H
R

A
 

A
ddendum

 to determ
ine both carcinogenic and non-carcinogenic risks associated w

ith each CO
C

 
and route of exposure. EPA

 toxicity values that w
ere used in the 2014 H

H
R

A
 A

ddendum
 w

ere:

• 
C

hronic R
eference D

ose (R
iD

) and R
eference C

oncentration (R
iC

) values for non- 
carcinogenic effects, and

• 
O

ral C
ancer Slope Factors (C

SFs) and Inhalation U
nit R

isk (lU
R

) values for carcinogenic 
effects.

O
n Feb. 17, 2012, the EPA

 released the final non-cancer dioxin reassessm
ent, and established a 

non-cancer toxicity value, or RfD
, for dioxin in EPA

’s Integrated R
isk Inform

ation System
 

(IRIS) toxicological database. The dioxin R
iD

 is used at Superfund sites to ensure protection of 
hum

an health. The action level calculated using the new
 RfD

 of 0.7 picogram
s per kilogram

-day 
(pg/kg-day) is 50 ppt dioxin TEQ

 for residential soil and 720 ppt dioxin TEQ
 for com

m
ercial / 

industrial soil. These dioxin levels are the risk-based acceptable levels for exposure to soil based 
on a hazard quotient (H

Q
) of 1 and are w

ithin EPA
’s acceptable cancer risk range of betw

een 
one in 10,000 (lE-04) and one in a m

illion (lE-06).

7.1.4 
R

isk
 C

haracterization
R

isk characterization integrates the results of the exposure and toxicity assessm
ents to estim

ate 
potential non-cancer hazards and cancer risks. To characterize the overall potential for 
non-carcinogenic effects associated w

ith exposure to m
ultiple chem

icals, the EPA
 uses a H

I 
approach. This approach assum

es that sim
ultaneous sub-threshold chronic exposures to m

ultiple 
chem

icals that affect the sam
e target organ are additive and could result in an adverse health 

effect. The H
I is calculated as follow

s:

H
I = A

D
D

l /R
fD

l +
 A

D
D

2 /R
fD

2 +...A
D

D
i /R

fD
i

w
here:
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A
D

D
i = A

verage D
aily D

ose for the ith toxicant 
RfD

i =
 R

fD
 for the ith toxicant

The term
 A

D
D

i/RfD
i is referred to as the hazard quotient.

C
alculation of an H

I in excess of unity indicates the potential for adverse health effects. Indices 
greater than one are generated w

hen intake for any of the C
O

C
s exceeds its RfD

 or RfC. 
H

ow
ever, given a sufficient num

ber of chem
icals under consideration, it is also possible to 

generate an H
I greater than one even if none of the individual chem

ical intakes exceeds its 
respective RfD

 or RfC.

C
arcinogenic risk is expressed as a probability of developing cancer as a result of lifetim

e 
exposure. For a given chem

ical and route of exposure, excess lifetim
e cancer risk is calculated 

as follow
s;

R
isk =

 LA
D

D
 x CSF

These risks are probabilities that are generally expressed in scientific notation (e.g., lE-06). A
n 

excess lifetim
e cancer risk (ELC

R
) of lE-06 indicates that, as a plausible upper-bound, an 

individual has a one-in-one-m
illion chance of developing cancer as a result of site-related 

exposure to a carcinogen over a 70-year lifetim
e under the specific exposure conditions at the 

Site. For exposures to m
ultiple carcinogens, the EPA

 assum
es that the risk associated w

ith 
m

ultiple exposures is equivalent to the sum
 of their individual risks. Increased cancer risks less 

than lE-06 indicate no action is required. C
ancer risks betw

een lE-06 and lE-04 generally do 
not w

arrant cleanup unless dictated by site-specific circum
stances or other considerations. 

Increased cancer risks greater than 1E-04 indicate som
e type of action needs to be considered.

The results of the H
H

R
A

 for soil and groundwater at the A
C

W
 Site indicate that residential, 

industrial/ com
m

ercial w
orker, and recreational exposures result in unacceptable cancer risks and 

non-cancer hazards (see T
ables 3 through

 10).

A
s presented in Table 3, excess cancer risks exceeding lE-04 w

ere calculated for current/future 
residents exposed to the C

O
C

s in surface soil/sedim
ent at the off-site residential area at SSI 14 

(2.0E-04) and the RO
W

 (1.2E-03). Excess cancer risks exceeding lE-04 w
ere also calculated 

for current/future industrial/com
m

ercial w
orkers (Table 5) exposed to on site surface soil 

(2.7E-04); and current/future recreational users (Table 7) exposed to on site surface soil 
(2.7E-04).

A
s presented in Table 4, non-cancer hazard indices greater than one w

ere calculated for the 
current/future child resident exposed to the CO

Cs in surface soil/sedim
ent at the off-site 

residential areas at SSI 19, SS121, SS145 (H
is ranging from

 1 to 3), the PY
C

 A
rea (H

I=3), the 
RO

W
 (H

I=85), the Industrial A
rea W

est (H
I=3), and the Industrial A

rea N
orth (H

I=3). N
on-

cancer hazard indices greater than one w
ere also calculated for current/future 

industrial/com
m

ercial w
orkers (Table 6) and recreational users (Table 8) exposed to on site 

surface soil (H
is of 6 and 13, respectively). The critical target organ of concern associated w

ith 
all hazard threshold exceedances is the reproductive system

.
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A
s presented in Table 9, excess cancer risks exceeding lE-04 w

ere calculated for future 
residents exposed to the C

O
C

s in shallow
 groundw

ater (4.1E-02), interm
ediate groundw

ater 
(3.8E-02), and deep groundw

ater (1.7E-02). A
s presented in TableTO

, non-cancer hazard 
indices greater than one w

ere calculated for future residents exposed to the C
O

C
s in shallow

 
groundw

ater (982), interm
ediate groundw

ater (958), and deep groundw
ater (430). The critical 

target organs of concern include effects on the liver, blood, kidney, body w
eight, m

otor 
coordination, grow

th and body fat, lethargy and prostration, as w
ell as effects of the 

reproductive, respiratory and central nervous system
s.

The results of the H
H

R
A

 for soil/sedim
ent and groundw

ater at the A
CW

 Site indicate that 
residential, industrial/com

m
ercial, and recreational exposures result in unacceptable cancer risks 

and non-cancer hazards. Therefore, action im
der C

ER
CLA

 is w
arranted. The C

O
C

s and a range 
of cleanup goals for soil/sedim

ent and groundw
ater at the A

CW
 Site are listed in Tables 11 and 

12.

7.1.5 
U

ncertainties

The calculations presented in the H
H

R
A

 are m
eant to assist the EPA

 rem
edial project m

anager 
w

ith inform
ation on w

hich to base risk m
anagem

ent decisions. A
 com

bination of site-specific 
exposure inform

ation, standard default assum
ptions, and professional judgm

ent w
ere used to 

select exposure units and develop exposure assum
ptions for the various receptors evaluated in 

the H
H

RA
. For each of these exposure assum

ptions (or exposure param
eters) a single num

erical 
value (or point estim

ate) is selected from
 the range of possible values for a given param

eter. For 
exam

ple, an exposure frequency of 350 days per year w
as used to represent the num

ber of days 
spent at hom

e each year for the residential scenario evaluated in the H
H

RA
. A

s show
n in this 

exam
ple, all the point estim

ate values are chosen so as not to underestim
ate potential exposures. 

W
hen these point estim

ates are com
bined in a risk equation, the result is conservative and is 

likely to overestim
ate hazards and risks.

A
n uncertainty evaluation w

as conducted using a Probabilistic R
isk A

ssessm
ent (PR

A
) that 

evaluated residential exposures to TCD
D

 in soil at the A
C

W
 Site to characterize the variability 

and uncertainty in the H
H

R
A

 risk estim
ates and to assist w

ith the developm
ent of a technically 

defensible and health-protective target concentration. A
 PR

A
 is a m

athem
atical technique that 

incorporates inform
ation on the full range and likelihood of possible values for one or m

ore 
exposure param

eter (e.g., body w
eight) in a risk equation, rather than a single value. For 

exam
ple, exposure param

eters in a PRA
 are m

athem
atically defined by a “probability 

distribution” that is based on a central tendency value (e.g., m
ean or m

edian) and at least one 
other value that provides inform

ation on the spread of the values in the distribution (e.g., 
standard deviation or upper percentile). In a PRA

, the risk equation is “solved” thousands of 
tim

es, each tim
e a new

 value is selected for each param
eter based on its underlying probability 

distribution. The output of a PR
A

 is a probability distribution of risks experienced by the 
receptors.

The PR
A

-based uncertainty evaluation resulted in a TC
D

D
 concentration of 37 nanogram

s per 
kilogram

 (ng/kg) in residential soil, w
hich represents an ELC

R
 of lE-06 at the 90'*’ percentile of 

the final exposure/risk distribution. This PR
A

-based TC
D

D
 soil target concentration can be
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com
pared to EPA

’s default risk-based RG
O

 of 50 ng/kg (w
hich corresponds to a non-cancer 

H
azard Q

uotient of 1 and an ELC
R

 of approxim
ately lE-05), and to FD

EP’s default SCTL
 of 7 

ng/kg (w
hich corresponds to an ELC

R
 of lE-06). FD

EP also perform
ed a 

site-specific bioavailability study on A
C

W
’s dioxin. The result of this site-specific dioxin study 

show
ed the relative bioavailability of dioxin in soil w

as 59 percent (%
). FD

EP replaced its 
standard SCTL

 assum
ption on bioavailability in its determ

inistic form
ula to calculate a SCTL

 
w

ith this site-specific bioavailability value. This resulted in a site-specific residential soil FD
EP 

cleanup num
ber of 15 ng/kg. The reason for including these num

bers in the uncertainty section is 
only for inform

ation purposes to dem
onstrate that other suggested cleanup values can be 

calculated using additional site specific inform
ation that, like the default SCTLs, also achieve a 

10-6 risk level. This num
ber along w

ith EPA
’s probabilistic value discussed in the section 

indicate a broader range of cleanup values beyond 7 ppt that are still protective for residents.

It is im
portant to note that several conservative assum

ptions w
ere retained in the developm

ent of 
probability distributions to m

aintain a high level of confidence that the selected SCTL
 cleanup 

goal is protective of hum
an health, including sensitive subpopulations. A

 recent literature review
 

and data analysis conducted on behalf of the EPA
 indicates that the relative bioavailability of 

dioxin m
ay be considerably less than 100%

 (Syracuse R
esearch C

orporation [SRC], 2010). If 
bioavailability w

as incorporated into this analysis, it w
ould likely result in an increm

ental 
increase in the PR

A
-based soil target concentration developed for TCD

D
. A

ll EPA
 calculations 

used 100%
 relative bioavailability.

7.2 
Sum

m
ary of the E

cological R
isk

 A
ssessm

ent
The potential im

pact of A
C

W
 related contam

inants on ecological receptors has been evaluated in 
three separate ERA

s. Environm
ental im

pacts associated w
ith the transport of contam

inants from
 

the Site (erosion of site soil and m
ovem

ent of contam
inants via overland flow

 and groundw
ater 

into Pensacola Bay) w
ere evaluated as part of the risk assessm

ent for O
U

l in 1989. A
n 

evaluation of the potential risks to terrestrial and aquatic receptors associated w
ith contam

inated 
soil and groundw

ater w
as included in the risk assessm

ent for O
U

2 in 1993. In addition, an ER
A

 
w

as conducted for O
U

3 in 2009, and included an evaluation of the potential risk to ecological 
receptors associated w

ith exposure to dioxins and furans in the offsite com
m

ercial/residential 
areas at the Site.

7.2.1  
Problem

 Form
ulation

The CSM
 developed for the ERA

 is presented in Figure 4. The chem
icals of potential 

ecological concern include PA
H

s and dioxins/furans in soils and sedim
ents. The chem

icals of 
potential ecological concern in groundw

ater include dioxins/furans, V
O

C
s, and SV

O
Cs. The 

prim
ary contam

inant transport m
echanism

s at the site are: 1) erosion and runoff from
 source 

areas to Pensacola Bay; and 2) leaching of contam
inants into shallow

 groundw
ater that m

ay 
discharge to Pensacola Bay.

The A
C

W
 Site and offsite area consist of tw

o m
ajor types of ecosystem

s (terrestrial and aquatic). 
There are tw

o terrestrial habitats at the Site. The first habitat consists of grasslands or field areas 
over the m

ajority of the center of the Site. To the east and south of the Site the second habitat 
consists of a w

ooded or forested area. A
quatic habitat does not exist on the A

C
W

 site; how
ever.
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offsite aquatic habitats located in Pensacola Bay m
ay be im

pacted by the m
ovem

ent of 
contam

inants from
 the Site. Exposure routes to ecological receptors in these habitats are direct 

contact w
ith contam

inated soil, sedim
ents and surface w

ater, and bioaccum
ulation through the 

food w
eb. B

ecause several PA
H

s and dioxins/furans are readily transferred through the food 
w

eb, the evaluation considered potential effects to upper-trophic level m
am

m
als and birds that 

ingest contam
inated prey from

 the Site.

The assessm
ent endpoints (ecological resources to be protected) selected for the A

CW
 site are:

• 
Protection of soil organism

s and terrestrial w
ildlife.

• 
Protection of aquatic life in the Pensacola Bay

Site data and/or m
easurem

ent endpoints needed to evaluate ecological risks to the above 
assessm

ent endpoints included:

• 
U

se of existing soil screening levels and/or benchm
arks to assess exposure and risks to 

terrestrial w
ildlife.

• 
U

se of existing w
ater quality standards and/or benchm

arks and sedim
ent quality values to 

assess exposure and risks to aquatic life.

7.2.2 
R

isks to T
errestrial R

eceptors
The Site is located in an urban residential and light industrial/com

m
ercial setting adjacent to 

Pensacola Bay. There are no unique terrestrial habitats or open-space lands of suitable size 
w

ithin or near the area. The Site is approxim
ately 3 m

iles from
 several state and national 

preserve areas. Seventeen w
ildlife species w

hich are either state or national endangered or 
threatened species are found in the A

C
W

 area; how
ever, none of these species have been 

docum
ented on-site. Ecological receptors in this area consist prim

arily of urban-tolerant song 
birds, a few

 gulls, and sm
all rodents such as m

ice. N
eighborhood dogs and cats are com

m
on.

There are no site-specific terrestrial toxicity test data available for this Site. The residual dioxin 
concentrations that exist across m

ost of the Site are quite low
 and w

ould not constitute an 
adverse risk to local w

ildlife. B
ased on EPA

’s Soil Screening Level (SSL) for PA
H

s, there are a 
few

 isolated locations w
here BaP TEQ

 concentrations exceed the Eco SSL
 for high m

olecular 
w

eight PA
H

s. H
ow

ever, the residual concentrations of PA
H

s across m
ost of the Site are less 

than the SSL
 and w

ould not constitute an adverse risk to local w
ildlife.

7.2.3 
R

isks to A
quatic R

eceptors
A

quatic receptors are not present on the A
C

W
 Site. There currently is no pathw

ay from
 the Site 

to nearby Pensacola Bay, w
hich does support a variety of reptiles, fish, m

am
m

als, crustaceans, 
m

ollusks, insects, and plants.

For the Bay, an ecological risk evaluation w
as perform

ed by the EPA
 Science Ecosystem

 
Support D

ivision (SESD
) in February 2010 that evaluated the sedim

ent, pore w
ater and surface 

w
ater sam

ples at the site. That study review
ed 13 different sam

pling locations in B
ayou Chico, 

Pensacola Bay and PY
C

 D
itch and found there is m

inim
al risk from

 dioxin/furans to m
am

m
als
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and birds in this area, w
hich w

ere considered to be the m
ost sensitive receptors to the 

dioxins. The low
 dioxin concentrations and the sm

all level of exceedences over the m
am

m
alian 

screening value as reported for Bayou Chico and Pensacola Bay sam
ples is not likely to cause 

significant adverse effects to m
am

m
alian (or avian or aquatic) receptors, especially because it 

has been stated that the sedim
ents in the shoreline areas are “m

ucky”. This im
plies a fairly high 

organic m
atter content, w

hich w
ould serve to m

ake the residual dioxins in the sedim
ent less 

bioavailable. G
iven that the risk assessm

ent perform
ed for the Bay found no unacceptable risk to 

ecological receptors for the aquatic areas, and the rem
edial actions planned for the terrestrial 

areas, the R
egion believes ecological risk has been adequately addressed for this site.

C
ontam

inated shallow
 groundw

ater flow
s south tow

ard Pensacola Bay. There are no 
site-specific aquatic toxicity test data available for this Site. Inform

ation on the effects of several 
chem

icals detected in the groundw
ater to various aquatic receptors w

as unavailable. TC
D

D
 is 

reported to cause m
ortality in fish at 2.3 ppm

. B
enzene, carbon disulfide, styrene, 

trichlorobenzene, and xylene are know
n to be highly toxic to aquatic life.

M
axim

um
 concentrations of chem

icals detected in the shallow
 groim

dw
ater exceed Florida 

M
arine surface w

ater quality criteria for C
lass 3 M

arine Surface W
ater (Fish C

onsum
ption, 

R
ecreation, Propagation and M

aintenance of a H
ealthy, W

ell-B
alanced Population of Fish and 

W
ildlife). H

ow
ever, the im

pact of the shallow
 aquifer on aquatic life in Pensacola Bay is likely 

to be m
inim

al because of the low
 flow

 volum
es to the Bay, tidal m

ixing, continued infiltration of 
precipitation, and the current low

 level of contam
ination of the shallow

 aquifer south of the Site 
near the point of discharge to the Bay.

7.2.4 
Sum

m
ary

The potential for ecological risk associated w
ith the A

C
W

 Site w
as evaluated for both terrestrial 

and aquatic receptors. The residual concentrations of dioxins and PA
H

s in soil across m
ost of the 

A
CW

 Site and offsite area are not expected to result in an adverse risk to terrestrial w
ildlife. 

C
oncentrations of chem

icals detected in the shallow
 groundw

ater m
ay discharge to Pensacola 

Bay. The im
pact of the shallow

 aquifer on aquatic life in the bay is likely to be m
inim

al m
ainly 

due to low
 w

ater volum
es and extensive tidal m

ixing.

8.0  
R

em
edial A

ction O
bjectives

To satisfy requirem
ents of C

ER
C

LA
 and based on previous Site investigations. Rem

edial A
ction 

O
bjectives (RA

O
s) have been developed for the Site. The RA

O
s w

ere developed to protect 
hum

an health and the environm
ent. The objectives specify the contam

inants and m
edia of 

concern, the exposure route(s) and receptor(s), and the acceptable contam
inant levels or range of 

levels for each exposure route. The follow
ing Site-specific R

A
O

s w
ere developed for the A

CW
 

Site:• 
Prevent hum

an (adult and child resident) exposure (ingestion, inhalation, derm
al) to 

site-related contam
inated soil at concentrations above regulatory direct exposure 

contam
inant levels.

• 
Prevent ingestion of groundw

ater that contains concentrations of com
pounds representing 

a total excess cancer risk greater than 10-6, a non-carcinogenic H
I greater than 1, or
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concentrations w
hich exceed Federal and State A

pplicable or R
elevant and A

ppropriate 
R

equirem
ents (A

RA
Rs).

• 
Reduee or elim

inate the long-term
 leaehability of soil C

O
C

s into the groundw
ater.

• 
Provide protection of m

arine surfaee w
aters from

 m
igration of contam

inated groundw
ater 

into Pensacola B
ay/B

ayou Chico.
• 

Reduce residual and ffee-phase N
A

PL
 m

aterials to the m
axim

um
 extent practicable.

8.1 
C

leanup
 Levels

EPA
 has adopted the rem

edial goals (PR
G

s) identified in the Proposed Plan as the final eleanup 
levels. PR

G
s are the concentrations for individual C

O
C

s in the distinet m
edia above, w

hich 
m

ust be achieved in order for the rem
edy to aehieve R

A
O

s. The PR
G

s for the A
C

W
 Site w

ere 
developed during the FS and are based on specific chem

ical-based A
R

A
R

s and risk evaluations. 
The cleanup levels for the C

O
C

s at the Site are provided in T
ables 11.

Soil eleanup levels w
ere determ

ined for the soil C
O

C
s in consideration of Florida’s CTLs for 

residential and com
m

ereial/industrial exposure scenarios.

G
roundw

ater PR
G

s are provided in Table 12. G
roundw

ater cleanup levels w
ill be determ

ined 
once a final rem

edy is selected for the A
C

W
 site.

9.0 
D

escription
 of A

lternatives
9.1 

D
escription of the M

ain Source Z
one (C

M
Z

-1) R
em

edy A
lternatives

The five rem
edial alternatives developed for CM

Z-1 are:

9.1.1 
C

M
Z-1 A

lternative 1: N
o A

ction
Estim

ated Capital Costs: $0
Estim

ated A
nnual O

peration and M
aintenance (O

&
M

) Costs: $0 
Estim

ated Present W
orth Costs: $0 

Estim
ated C

onstruction Tim
efram

e: 0 m
onths

Estim
ated Tim

e to A
chieve R

A
O

s/C
leanup Levels: greater than 30 years

Seetion 300.430(e)(6) of the N
C

P
 directs that a "N

o A
ction A

lternative" be evaluated to provide 
a baseline seenario to eom

pare all other alternatives against. The N
o A

etion A
lternative can 

typically only include com
pliance m

onitoring. In general, the alternative is applicable w
hen 

there is no current or potential threat to hum
an health and the environm

ent or w
hen C

ER
CLA

 
exclusions preclude taking an action. U

nder N
o A

ction A
lternatives, no fim

ds are expended for 
control or rem

ediation of the contam
inated m

edia. Funds are required for the statutory FY
R

s of 
the Site for Site visits, m

inim
al com

pliance sam
pling and analyses of seleet eontam

inated m
edia, 

review
 of regulatory ehanges, and report preparation.

This C
M

Z
 w

ould rem
ain in its present condition. M

inim
al periodic sam

pling and analysis of 
C

O
C

s in surface w
ater, sedim

ents, or soil w
ould be used to traek eontam

inant concentrations
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over the course of a 30-year m
onitoring period. This inform

ation w
ill facilitate evaluation of the 

conditions at the CM
Z

 for the FY
R.

9.1.2 
C

M
Z-1 A

lternative 2: B
arrier W

all C
ontainm

ent and C
ap

Estim
ated C

apital Costs: $4,822,503 
Estim

ated A
nnual O

&
M

 Costs: $12,000 
Estim

ated Present W
orth Costs: $5,067,800 

Estim
ated C

onstruction Tim
efram

e: 12 m
onths

Estim
ated Tim

e to A
chieve R

A
O

s/C
leanup Levels: greater than 30 years

A
lternative CM

Z-1 #2 consists of constructing a barrier w
all to com

pletely surround the CM
Z-1 

zone, extending from
 the ground surface dow

n to and keyed into the underlying continuous clay 
layer approxim

ately 100 ft bis. A
t the surface, the entire area w

ill be covered w
ith a 

geosynthetic clay layer (G
CL), low

 density polyethylene (LD
PE) or high density polyethylene 

(H
D

PE) liner, or a com
bination of these to contain the PTW

 and w
ith a 2-foot clean layer of fill 

on top that is vegetated cover to prevent rainw
ater from

 infiltrating into the containm
ent system

. 
The alternative w

ould contain the prim
ary source of contam

ination at the site including D
N

A
PL, 

residual D
N

A
PL

 and creosote contam
inated statured soils.

9.1.3 
C

M
Z-1 A

lternative 3: Surfactant E
nhanced A

quifer R
em

ediation
 w

ith
 m

ulti-phase 
extraction (M

PE); ISC
O

/ISE
B

Estim
ated  C

apital Costs: $36,254,769
Estim

ated A
nnual O

&
M

 Costs: $343,900
Estim

ated Present W
orth Costs: $38,143,500

Estim
ated C

onstruction Tim
efram

e: 12 m
onths

Estim
ated Tim

e to A
chieve R

A
O

s/C
leanup Levels: 12 years

A
lternative CM

Z-1 #3 includes surfactant enhanced aquifer rem
ediation (SEA

R) w
ith a N

A
PL

 
recovery system

 to rem
ove creosote directly from

 the saturated soil. The N
A

PL
 w

ould be 
separated from

 the extracted N
A

PL/groim
dw

ater for subsequent recycling. This rem
edy 

com
bination also includes ISC

O
/ISEB

 treatm
ent as a polishing com

ponent.

9.1.4 
C

M
Z-1 A

lternative 4: SEE; ISC
O

/ISEB
Estim

ated C
apital Costs: $23,296,431

Estim
ated A

nnual O
&

M
 Costs: $343,900

Estim
ated Present W

orth Costs: $25,185,200
Estim

ated C
onstruction Tim

efram
e: 12 m

onths
Estim

ated  Tim
e to A

chieve R
A

O
s/C

leanup Levels: 12 years

A
lternative CM

Z-1 #4 includes the com
bination of therm

al-enhanced N
A

PL
 recovery using 

steam
 stripping w

ith an overlapping m
ultiphase extraction (M

PE) capture zone. This rem
edy 

com
bination also includes ISC

O
/ISEB

 treatm
ent as a polishing com

ponent.
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9.1.5 
C

M
Z-1 A

lternative 5: Solidification/Stabilization
 (S/S) w

ith
 L

arge D
iam

eter A
ugers 

(LD
A

); SEE
 (D

eep); ISC
O

/ISE
B

Estim
ated  Capital Costs: $27,562,410

Estim
ated A

nnual O
&

M
 Costs: $343,900

Estim
ated Present W

orth Costs: $29,451,100
Estim

ated C
onstruction Tim

efram
e: 12 m

onths
Estim

ated Tim
e to A

chieve R
A

O
s/C

leanup Levels: 12 years

A
lternative CM

Z-1 #5 consists of an in situ treatm
ent scenario using LD

A
s for soil m

ixing and 
stabilization w

ith a cem
ent slurry follow

ed by the application of SEE
 for deeper soil that cannot 

be cost effectively stabilized w
ith the LD

A
 m

ethod. This rem
edy com

bination also includes 
ISC

O
/ISEB

 treatm
ent as a polishing com

ponent.

9.2 
D

escription of the E
xtended

 N
A

PL
 Plum

e -
 O

n-facility (C
M

Z
-2A

) R
em

edy 
A

lternatives
The four rem

edial alternatives developed for C
M

Z-2A
 are:

9.2.1  
C

M
Z

-2A
 A

lternative 1: N
o A

ction
Estim

ated C
apital Costs: $0 

Estim
ated A

nnual O
&

M
 Costs: $0 

Estim
ated Present W

orth Costs: $0 
Estim

ated C
onstruction Tim

efram
e: 0 m

onths
Estim

ated Tim
e to A

chieve R
A

O
s/C

leanup Levels: greater than 30 years 

This rem
edy is analogous to the N

o A
ction A

lternative CM
Z-1.

9.2.2 
C

M
Z

-2A
 A

lternative 2: SE
A

R
 w

ith M
PE

Estim
ated C

apital Costs: $18,270,358 
Estim

ated A
nnual O

&
M

 Costs: $214,600 
Estim

ated Present W
orth Costs: $18,555,800 

Estim
ated C

onstruction Tim
efram

e: 12 m
onths 

Estim
ated Tim

e to A
chieve R

A
O

s/C
leanup Levels: 7 years

A
lternative C

M
Z-2A

 #2 consists of an application of SEA
R

 for N
A

PL
 recovery, equivalent to 

the approach outlined for CM
Z-1, A

lternative #3. SEA
R

 w
ould be applied to the 

D
N

A
PL-im

pacted soil.

9.2.3 
C

M
Z

-2A
 A

lternative 3: SEE
Estim

ated C
apital Costs: $10,993,334 

Estim
ated A

nnual O
&

M
 Costs: $0 

Estim
ated Present W

orth Costs: $10,993,300 
Estim

ated C
onstruction Tim

efram
e: 12 m

onths 
Estim

ated Tim
e to A

chieve R
A

O
s/C

leanup Levels: 1 year
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A
lternative C

M
Z-2A

 #3 includes therm
al-enhanced N

A
PL

 recovery using SEE
 steam

 stripping 
w

ith an overlapping M
PE

 capture zone. SEE
 w

ould be applied to the D
N

A
PL

 and creosote- 
im

pacted soil.

9.2.4 
C

M
Z

-2A
 A

lternative 4: S/S w
ith LD

A
; SEE

 (D
eep)

Estim
ated Capital Costs: $13,307,320

Estim
ated A

nnual O
&

M
 Costs: $0

Estim
ated Present W

orth Costs: $13,307,300
Estim

ated C
onstruction Tim

efram
e: 12 m

onths
Estim

ated  Tim
e to A

chieve R
A

O
s/C

leanup Levels: 12 m
onths

A
lternative C

M
Z-2A

 #4 is an in situ treatm
ent scenario w

hich includes soil m
ixing and 

stabilization w
ith a cem

ent slurry follow
ed by the application of SEE

 for deeper soil that cannot 
be cost effectively stabilized by the LD

A
 m

ethod.

9.3 
D

escription of the E
xtended

 N
A

PL
 Plum

e -
 O

ff-facility (C
M

Z-2B
) R

em
edy 

A
lternatives

The four rem
edial alternatives developed for C

M
Z-2B

 are:

9J.1 
C

M
Z-2B

 A
lternative 1: N

o A
ction

Estim
ated C

apital Costs: $0 
Estim

ated A
im

ual O
&

M
 Costs: $0 

Estim
ated Present W

orth Costs: $0 
Estim

ated C
onstruction Tim

efram
e: 0 m

onths
Estim

ated Tim
e to A

chieve R
A

O
s/C

leanup Levels: greater than 30 years

The CM
Z-2B

 N
o A

ction A
lternative is equivalent to the CM

Z-1 and C
M

Z-2A
, N

o A
ction 

alternatives.

9.3.2 
C

M
Z-2B

 A
lternative 2: SE

A
R

 w
ith M

PE
Estim

ated Capital Costs: $6,551,780 
Estim

ated A
nnual O

&
M

 Costs: $214,600 
Estim

ated Present W
orth Costs: $7,329,000 

Estim
ated C

onstruction Tim
efram

e: 12 m
onths 

Estim
ated Tim

e to A
chieve R

A
O

s/C
leanup Levels: 4 years

A
lternative CM

Z-2B
 #2 consists of the application of SEA

R
 for N

A
PL

 recovery equivalent to 
the approach outlined for CM

Z-1, A
lternative #3. SEA

R
 w

ould be applied to the shallow
 

creosote im
pacted soil. The recovered D

N
A

PL
 w

ill be contained and shipped off for total 
destruction at concrete kiln. The groundw

ater w
ill be treated onsite and discharged to an onsite 

infiltration gallery.

9.3.3 
C

M
Z-2B

 A
lternative 3: SEE

Estim
ated Capital Costs: $5,002,200
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Estim
ated A

nnual O
&

M
 Costs: $0 

Estim
ated Present W

orth Costs: $5,002,200 
Estim

ated C
onstruction Tim

efram
e: 12 m

onths 
Estim

ated Tim
e to A

chieve R
A

O
s/C

leanup Levels: 1 year

A
lternative C

M
Z-2B

 #3 includes therm
al-enhanced N

A
PL

 recovery using SEE
 steam

 stripping 
w

ith an overlapping m
ultiphase extraction capture zone. SEE

 w
ould be applied to the D

N
A

PL
 

and creosote-im
pacted soil. The recovered D

N
A

PL
 w

ill be contained and shipped off for total 
destruction at concrete kiln. The groundw

ater w
ill be treated onsite and discharged to an onsite 

infiltration gallery.

9.3.4  
C

M
Z

-2B
 A

lternative 4: S/S w
ith LD

A
; ISC

O
Estim

ated Capital Costs: $3,718,915 
Estim

ated A
nnual O

&
M

 Costs: $214,600 
Estim

ated Present W
orth Costs: $4,469,200 

Estim
ated C

onstruction Tim
efram

e: 12 m
onths 

Estim
ated Tim

e to A
chieve R

A
O

s/C
leanup Levels: 2 years

A
lternative C

M
Z-2B

 #4 includes an in situ treatm
ent scenario, w

hich includes S/S for shallow
 

soil im
pacts. S/S w

ould be applied to the creosote-im
pacted soil to a depth of 20-ft. A

reas not 
accessible by LD

A
 (roads, buildings, and utilities) w

ould be addressed w
ith ISCO

.

9.4 
D

escription
 of the Secondary Source Z

one/A
dsorhed Phase Z

one - O
n-facility 

(C
M

Z
-3) R

em
edy A

lternatives
The  four rem

edial alternatives developed for CM
Z-3 are:

9.4.1  
C

M
Z-3 A

lternative 1: N
o A

ction
Estim

ated  Capital Costs: $0 
Estim

ated A
nnual O

&
M

 Costs: $0 
Estim

ated Present W
orth Costs: $0 

Estim
ated C

onstruction Tim
efram

e: 0 m
onths

Estim
ated Tim

e to A
chieve R

A
O

s/C
leanup Levels: greater than 30 years

The CM
Z-3 N

o A
ction A

lternative is equivalent to the CM
Z-1 and C

M
Z-2A

, N
o A

ction 
alternatives.

9.4.2 
C

M
Z

-3 A
lternative 2: ISC

O
/ISE

B
 Barriers

Capital Costs: $2,731,942
Estim

ated A
nnual O

&
M

 Costs: $125,000
Estim

ated Present W
orth Costs: $3,182,200

Estim
ated C

onstruction Tim
efram

e: 6 m
onths

Estim
ated Tim

e to A
chieve R

A
O

s/C
leanup Levels: 6 years

This alternative includes an upgradient ISEB
 treatm

ent zone to be installed along the northern 
CM

Z-3 boundary and com
bined ISC

O
/ISEB

 treatm
ent barrier along the southern edge of
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CM
Z-3.

9.4.3 
C

M
Z

-3 A
lternative 3: S/S w

ith Shallow
 Soil M

ixing (SSM
); ISC

O
/ISE

B
C

apital  Costs: $8,891,262
Estim

ated A
nnual O

&
M

 Costs: $125,000
Estim

ated Present W
orth Costs: $9,341,500

Estim
ated C

onstruction Tim
efram

e: 12 m
onths

Estim
ated  Tim

e to A
chieve R

A
O

s/C
leanup Levels: 6 years

This alternative includes an in situ treatm
ent w

hich includes S/S for shallow
 soil im

pacts. This 
rem

edy com
bination also includes ISCO

/ISEB
 treatm

ent as a polishing com
ponent.

9.4.4 
C

M
Z

-3 A
lternative 4: ISEB

Capital  Costs: $2,076,531
Estim

ated A
nnual O

&
M

 Costs: $85,000
Estim

ated Present W
orth Costs: $2,566,000

Estim
ated C

onstruction Tim
efram

e: 6 m
onths

Estim
ated  Tim

e to A
chieve R

A
O

s/C
leanup Levels: 6 years

This alternative includes an upgradient ISEB
 treatm

ent zone that w
ould be installed along the 

northern CM
Z-3 boundary along w

ith a second barrier to be deployed across the center of the 
CM

Z-3 area.

9.5 
D

escription of the O
n-facility Surface Soil C

ontam
ination (C

M
Z-4A

) R
em

edy 
A

lternatives
The five rem

edial alternatives developed for C
M

Z-4A
 are:

9.5.1 
C

M
Z

-4A
 A

lternative 1: N
o A

ction
Estim

ated C
apital Costs: $0 

Estim
ated A

im
ual O

&
M

 Costs: $0 
Estim

ated Present W
orth Costs: $0 

Estim
ated C

onstruction Tim
efram

e: 0 m
onths

Estim
ated Tim

e to A
chieve R

A
O

s/C
leanup Levels: greater than 30 years

The C
M

Z-4A
 N

o A
ction A

lternative is equivalent to the CM
Z-1 and C

M
Z-2A

, N
o A

ction 
alternatives.

9.5.2 
C

M
Z-4A

 A
lternative 2: E

xcavation, E
ncapsulate O

n-Facility in B
arrier W

all 
(C

M
Z-1)

Capital Costs: $2,005,471
Estim

ated A
nnual O

&
M

 Costs: $0
Estim

ated Present W
orth Costs: $2,005,500

Estim
ated C

onstruction Tim
efram

e: 8 m
onths

Estim
ated  Tim

e to A
chieve R

A
O

s/C
leanup Levels: 8 m

onths
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This alternative includes excavation of all unsaturated contam
inated surficial soil on the form

er 
facility in C

M
Z-2A

 and CM
Z-3 from

 0 to 3-ft bis. These C
M

Z-4A
 soils w

ith the exception of 
soils that currently overlay CM

Z-3 w
ould be placed inside the CM

Z-1 A
lternative #2 barrier w

all 
and capped for long-term

 isolation. The C
M

Z-4A
 soils overlying CM

Z-3 w
ill be placed w

ithin 
an encapsulated cell w

ithin CM
Z-3. A

t the surface, the entire on-facility area (excluding CM
Z- 

1) w
ill be covered w

ith a m
ulti-com

ponent cover consisting of 18 inches of clean fill, 6 inches of 
enriched soil and then hydro seeding.

9.5.3 
C

M
Z

-4A
 A

lternative 3: E
xcavation

 w
ith

 O
ff-facility Incineration

C
apital Costs: $44,431,853

Estim
ated A

im
ual O

&
M

 Costs: $0
Estim

ated Present W
orth Costs: $44,431,900

Estim
ated C

onstruction Tim
efrzim

e: 8 m
onths

Estim
ated Tim

e to A
chieve R

A
O

s/C
leanup Levels: 8 m

onths

This alternative includes excavation of all the soil on the A
C

W
 property from

 0-3 ft bis, from
 

CM
Zs-1, 2A

, and 3 w
ith transport and treatm

ent by incineration at a Texas-based facility. 
Excavated areas w

ould be used as capacity for depositing the C
M

Z-4B
 residential soil and/or be 

graded to land surface w
ith clean fill, enriched soil, and hydro seeded.

9.5.4 
C

M
Z

-4A
 A

lternative 4: E
xcavation, E

x situ S/S, Place O
n-facility

C
apital Costs: $8,155,458

Estim
ated A

nnual O
&

M
 Costs: $0

Estim
ated Present W

orth Costs: $8,155,500
Estim

ated C
onstruction Tim

efram
e: 12 m

onths
Estim

ated Tim
e to A

chieve R
A

O
s/C

leanup Levels: 12 m
onths

Excavated soil from
 CM

Z-1, -2A
, and -3 w

ould be solidified in an aboveground pug m
ill. Soil 

processing w
ould include excavation, screening, cem

ent reagent addition and transport by dum
p 

truck to various locations on the property for em
placem

ent by a bulldozer. The treated soil 
w

ould be covered w
ith a nom

inal 2-ft soil/sod cover.

9.5.5 
C

M
Z-4A

 A
lternative 5: In

 situ S/S
C

apital Costs: $6,602,394
Estim

ated A
nnual O

&
M

 Costs: $0
Estim

ated Present W
orth Costs: $6,602,400

Estim
ated C

onstruction Tim
efram

e: 12 m
onths

Estim
ated Tim

e to A
chieve R

A
O

s/C
leanup Levels: 12 m

onths

This rem
edy is an in situ treatm

ent scenario using Shallow
 Soil M

ixing (SSM
) to stabilize the 

contam
inated surface soil from

 0-3 ft bis in C
M

Z-1,2A
, and 3. A

 2-ft clean fill cover, follow
ed 

by hydro seeding w
ould be placed over the soil to protect the stabilized soil and to prevent direct 

contact exposure w
ith the soil.
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D
escription of the O

ff-facility Surface Soil C
ontam

ination
 (C

M
Z

-4B
) R

em
edy 

A
lternatives

The five rem
edial alternatives developed for CM

Z-4B
 are:

9.6.1 
C

M
Z-4B

 A
lternative 1: N

o A
ction

Estim
ated Capital Costs: $0 

Estim
ated A

nnual O
&

M
 Costs: $0 

Estim
ated Present W

orth Costs: $0 
Estim

ated C
onstruction Tim

efram
e: 0 m

onths
Estim

ated Tim
e to A

chieve R
A

O
s/C

leanup Levels: greater than 30 years

The C
M

Z-4B
 N

o A
ction A

lternative is equivalent to the CM
Z-1 and C

M
Z-2A

, N
o A

ction 
alternatives.

9.6.2 
C

M
Z-4B

 A
lternative 2: E

ncapsulate O
n-facility in B

arrier W
all (C

M
Z-1)

Capital  Costs: $4,949,989
Estim

ated A
nnual O

&
M

 Costs: $0
Estim

ated Present W
orth Costs: $4,950,000

Estim
ated C

onstruction Tim
efram

e: 12-18 m
onths

Estim
ated Tim

e to A
chieve R

A
O

s/C
leanup Levels: 12-18 m

onths

This alternative includes excavation of all unsaturated contam
inated residential surficial soil 

from
 off-facility at depths ranging from

 6 inches to a m
axim

um
 depth of 3-ft bis (top of the 

average w
ater table), plus excavation of the 35,000 CY

 stockpile. The excavated soil w
ould be 

placed inside the CM
Z-1 A

lternative #2 barrier w
all and capped for long-term

 isolation. A
t the 

surface, the entire area w
ould be covered w

ith a m
ulti-com

ponent cover consisting of 18 inches 
of clean fill, 6 inches of enriched soil and then hydro seeding.

9.6.3 
C

M
Z-4B

 A
lternative 3a: E

xcavation, O
ff-facility D

isposal to Subtitle D
 L

andfill
Capital Costs: $10,507,439
Estim

ated A
nnual O

&
M

 Costs: $0
Estim

ated Present W
orth Costs: $10,507,400

Estim
ated  C

onstruction Tim
etfam

e: 12-18 m
onths

Estim
ated Tim

e to A
chieve R

A
O

s/C
leanup Levels: 12-18 m

onths

This alternative consists of excavation of the surficial soil from
 the neighborhood, plus the 

35,000 CY
 stockpile w

ith subsequent transportation and disposal to a local Subtitle D
 landfill.

9.6.4 
C

M
Z-4B

 A
lternative 3b: E

xcavation, O
ff-facility D

isposal at E
scam

bia W
ood 

T
reating C

om
pany (E

T
C

) Superfund Site
Capital  Costs: $4,975,193 
Estim

ated A
nnual O

&
M

 Costs: $0 
Estim

ated Present W
orth Costs: $4,975,200 

Estim
ated C

onstruction Tim
efram

e: 12-18 m
onths
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Estim
ated Tim

e to A
chieve R

A
O

s/C
leanup Levels: 12-18 m

onths

This alternative consists of excavation of the sam
e volum

e of surficial soil as in A
lternative #3a 

w
ith subsequent transportation and disposal of the soil in an engineered vault at the ETC

 
Superfund Site, 5-m

iles north of A
C

W
 in Pensacola, FL.

9.6.5 
C

M
Z

-4B
 A

lternative 4: E
xcavation/D

isposal O
n-facility O

ver C
M

Z
-2A

/3 A
reas

Capital Costs: $5,426,436
Estim

ated A
nnual O

&
M

 Costs: $0
Estim

ated Present W
orth Costs: $5,426,400

Estim
ated C

onstruction Tim
efram

e: 12-18 m
onths

Estim
ated Tim

e to A
chieve R

A
O

s/C
leanup Levels: 12-18 m

onths

This alternative is identical to CM
Z-4B

 A
lternative #2, except that the off-facility soil along w

ith 
the 35,000 C

Y
 stockpile w

ould be placed over the C
M

Z-2A
 and CM

Z-3 areas for long term
 

isolation. PTW
 soils on Pine and G

im
ble Street w

ould be brought onsite and placed w
ithin the 

CM
Z-1 containm

ent unit. A
t the surface, the entire C

M
Z-2A

 and CM
Z-3 areas w

ill be covered 
w

ith a protective soil cover.

9.7  
D

escription of the E
xtended D

issolved G
roundw

ater Plum
e (C

M
Z-5) R

em
edy 

A
lternatives

The three rem
edial alternatives developed for CM

Z-5 are:

9.7.1 
C

M
Z

-5 A
lternative 1: N

o A
ction

Estim
ated Capital Costs: $0 

Estim
ated A

nnual O
&

M
 Costs: $0 

Estim
ated Present W

orth Costs: $0 
Estim

ated C
onstruction Tim

efram
e: 0 m

onths
Estim

ated Tim
e to A

chieve R
A

O
s/C

leanup Levels: greater than 30 years

The CM
Z-5 N

o A
ction A

lternative is equivalent to the CM
Z-1 and C

M
Z-2A

, N
o A

ction 
alternatives.

9.7.2  
C

M
Z

-5 A
lternative 2: H

ydraulic C
ontainm

ent
C

apital Costs: $266,459
Estim

ated A
nnual O

&
M

 Costs: $ 194,560
Estim

ated A
nnual G

roundw
ater Sam

pling Costs: $141,500
Estim

ated Present W
orth Costs: $3,289,300

Estim
ated C

onstruetion Tim
efram

e: 8 m
onths

Estim
ated Tim

e to A
chieve R

A
O

s/C
leanup Levels: 15 years*

* B
ecause this is an interim

 rem
edy, the tim

efram
e is estim

ated.
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This alternative w
ould rely upon the use of a series of groundw

ater recovery w
ells to intercept 

the dow
ngradient dissolved SV

O
C

 and PCP contam
inant plum

es. R
ecovered groundw

ater 
w

ould be conveyed to the facility for treatm
ent and subsequent discharge to on-facility 

infiltration galleries.

9.7.3 
C

M
Z

-5 A
lternative 3: ISC

O
/ISE

B
 T

reatm
ent B

arrier
Capital Costs: $926,521
Estim

ated A
nnual 0«&:M

 Costs: $150,300
Estim

ated A
nnual G

roundw
ater Sam

pling Costs: $141,500
Estim

ated Present W
orth Costs: $3,409,300

Estim
ated C

onstruction Tim
efram

e: 8 m
onths

Estim
ated Tim

e to A
chieve R

A
O

s/C
leanup Levels: 10 years*

* B
ecause this is an interim

 rem
edy, the tim

efram
e is estim

ated.

This alternative is an extension of CM
Z-3 A

lternative #2 (ISC
O

/ISEB
 B

arriers). A
n additional 

ISC
O

/ISEB
 treatm

ent barrier w
ould be installed along the Pensacola Bay shoreline to protect the 

Bay.

9.8 
C

om
m

on
 E

lem
ents of Each A

lternative
W

ith the exception of A
lternative 1: N

o A
ction, all of the individual alternatives evaluated w

ould 
include; (1) institutional controls (ICs) to restrict access and land use to prohibit intrusive 
activities below

 2-ft, and (2) periodic m
onitoring of the Site to docum

ent the effectiveness and 
continued protectiveness of the rem

edy. Since these com
ponents are com

m
on elem

ents of all 
alternatives, they are described at this point in the docum

ent to prevent repetition, and are not 
included under each rem

edial alternative description in the follow
ing section. The costs of these 

com
m

on elem
ents are included in the rem

edy cost estim
ates.

9.8.1 
Institutional C

ontrols
ICs w

ill be required for all the alternatives since w
aste w

ill rem
ain in place. The follow

ing 
generally describes those ICs to be considered for im

plem
entation at the Site to achieve the 

perform
ance objectives:

• 
Prohibit intrusive activities in the area of the barrier w

all and cap to be installed as stated 
for the Selected R

em
edy

• 
Property record notices could be im

plem
ented to inform

 anyone perform
ing a search of 

property records to im
portant inform

ation about contam
ination and response actions on 

the Site.
• 

R
estrictive covenants could be executed by the property ow

ners that outline the 
prohibition of any residential, industrial, or recreational reuse of the property unless prior 
w

ritten approval is obtained from
 EPA

 and FD
EP. The covenant could also prohibit 

interference w
ith the integrity of any existing or future m

onitoring or rem
ediation system

 
w

ithout prior EPA
 and FD

EP approval. N
otice of the application of ICs to the Site via 

the restrictive covenant w
ould be provided to the local regulatory agencies.

• 
R

egulatory restrictions including C
hapter 62-524, F.A

.C., “D
elineated A

reas rule.”
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Should any IC
 fail, EPA

 and FD
EP w

ill ensure that appropriate actions are taken to reestablish 
the rem

edy’s protectiveness.

9.9 
D

istinguishing Features of Each A
lternative

The follow
ing chart lists the advantages and disadvantages of each of the alternatives.

C
riteria

A
nalysis

A
lternative: N

o A
ction for all A

lternatives
A

ll
A

dvantages
• 

Low
 cost, no site disruption

D
isadvantages

• 
Site w

ould rem
ain in current condition, no additive protection of hum

an 
health and the environm

ent
• 

The potential for ingestion or direct contact w
ith deeper contam

inated soil 
w

ould rem
ain

C
M

Z-1 A
lternative #2: B

arrier W
all C

ontainm
ent w

ith C
ap

C
M

Z-1

A
dvantages

• 
C

om
m

on construction practice on C
ER

CLA
 sites

• 
Elim

inates direct contact hazard
• 

Cap prevents flushing and recharged leaching
• 

Im
plem

entation in less than one year

D
isadvantages

• 
C

ontainm
ent and isolation only, no reduction of toxicity and volum

e through 
treatm

ent
• 

Potential for slow
 leaching of dissolved CO

Cs through w
all via diffusion

• 
Potential for transport or leaching through inconsistencies in basal clay

• 
French drain m

ay be required to redirect aquifer flow
 around barrier

• 
H

ydraulic control system
 m

ay be required w
ithin barrier w

/ long term
 

interm
ittent operation

C
M

Z-1 A
lternative #3: SE

A
R

 w
/M

PE; ISC
O

/ISEB
C

M
Z-1

A
dvantages

o 
SEA

R
 greatly accelerates N

A
PL rem

oval rates and quantity
• 

Im
plem

entation in less than one year
® 

Can use existing N
A

PL recovery w
ells (w

ith additional w
ells)

« 
M

PE provides strong hydraulic controls
• 

C
om

bination of ISCO
 and ISEB are am

enable to C
O

Cs (except dioxin)
» 

O
ffers a high degree of operational flexibility to optim

ize treatm
ent

• 
Both ISC

O
/ISEB w

ill be effective in predom
inantly sandy lithology

• 
W

ell proven technologies for w
ood treating sites

• 
ISCO

/ISEB Particularly com
patible w

ith in situ therm
al enhancem

ent

D
isadvantages

» 
H

igh volum
e of surfactant chem

ical required in CM
Z-1

• 
Potential for CO

C dissolved m
obilization, even vertically

• 
C

om
plex chem

istry highly dependent upon bench and pilot scale testing 
o 

Treatm
ent of extracted groundw

ater is com
plex and costly

® 
O

xidant technologies require contact w
ith the CO

Cs to be effective; therefore, 
distribution is critical to the success of these technologies. W

ill typically 
have som

e rebound of contam
inants

® 
A

ppreciable residual N
A

PL w
ould consum

e large volum
es of oxidant 

® 
Potentially longer tim

efram
e for ISEB treatm

ent 
» 

ISEB is less certain w
ith PCP contam

ination

C
M

Z-1 A
lternative #4: SEE; ISC

O
/ISEB

C
M

Z-1
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Criteria
A

nalysis

A
dvantages

o 
G

reatly accelerates N
A

PL rem
oval rates and quantity 

o 
H

igh m
ass reduction efficiency rates (typically greater than 90-95 percent), 

o 
Im

plem
entation in less than one year 

o 
Can use existing N

A
PL recovery w

ells (w
ith additions) 

o 
SEE reduces leachability of residual CO

Cs 
® 

SEE enhances aerobic biorem
ediation on periphery 

o 
SEE com

plim
entary w

ith ISCO
/ISEB approaches 

o 
C

om
bination of ISCO

 and ISEB are am
enable to C

O
C

s (except dioxin) 
o 

O
ffers a high degree of operational flexibility to optim

ize treatm
ent 

o 
Both ISCO

/ISEB w
ill be effective in predom

inantly sandy lithology 
o 

W
ell proven technologies for w

ood treating sites 
® 

ISCO
/ISEB particularly com

patible w
ith in situ therm

al enhancem
ent

D
isadvantages

a 
Potential for creosote m

obilization at creosote front (m
itigation through M

PE)
0 

Treatm
ent of extracted groundw

ater and vapors is extensive and costly 
o 

O
xidant technologies require contact w

ith the CO
Cs to be effective; therefore, 

distribution is critical to the success of these technologies. W
ill typically 

have som
e rebound of contam

inants
o 

A
ppreciable residual N

A
PL w

ould consum
e large volum

es of oxidant 
o 

ISCO
/ISEB application contingent upon successful bench scale testing;

unknow
n effect of natural oxidant dem

and until tested 
o 

Potentially longer tim
efram

e for ISEB treatm
ent 

o 
ISEB is less certain w

ith PCP contam
ination

C
M

Z-1 A
lternative #5: S/S w

ith L
D

A
 and SEE (D

eep); ISC
O

/ISE
B

C
M

Z-1

A
dvantages

S/S

o 
S/S should effectively bind N

A
PL and prevent significant leachate, 

o 
Successfully applied at other sites 

o 
Low

er vapor phase em
issions to be treated 

o 
N

o chance of increased m
obilization; not lithology dependent 

o 
Can easily bind residual dioxin levels 

o 
G

ood soil bearing capacity for future land developm
ent 

® 
Rapid application (less than a year)

SEE

o 
G

reatly accelerates N
A

PL rem
oval rates and quantity 

o 
H

igh m
ass reduction efficiency rates (typically greater than 90-95 percent)

® 
Im

plem
entation in less than one year 

® 
Can use existing N

A
PL recovery w

ells (w
ith additions) 

o 
Reduces leachability of residual CO

Cs 
e 

Enhances aerobic biorem
ediation on periphery 

® 
C

om
plim

entary w
ith ISCO

 and ISEB approaches

ISC
O

/ ISEB

o 
Com

bination of ISCO
 and ISEB are am

enable to CO
Cs (except dioxin)

® 
O

ffers a high degree of operational flexibility to optim
ize treatm

ent 
o 

Both ISCO
/ISEB w

ill be effective in predom
inantly sandy lithology

0 
W

ell proven technologies for w
ood treating sites

0 
Particularly com

patible w
ith in situ therm

al enhancem
ent, 

e 
N

o contam
inated vapors to treat and m

inim
al equipm

ent

D
isadvantages

S/S

o 
N

o destruction of CO
Cs

o 
Long term

 care of cap; inspections/m
aintenance required 

o 
Potential for large volum

es and pore space percentages of N
A

PL to be too 
rich for satisfactory stabilization

SEE
o 

Potential for creosote m
obilization at creosote front (m

itigation through M
PE)

8 
Treatm

ent of extracted groundw
ater and vapors is costly

ISCO
/ ISEB

8 
O

xidant technologies require contact w
ith the CO

Cs to be effective; therefore, 
distribution is critical to the success of these technologies. W

ill typically 
have som

e rebound of contam
inants
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Criteria
A

nalysis
• 

A
ppreciable residual N

A
PL w

ould consum
e large volum

es of oxidant
® 

A
pplication contingent upon successful bench scale testing; unknow

n effect 
of natural oxidant dem

and until tested 
o 

Potentially longer tim
efram

e for ISEB treatm
ent

• 
ISEB is less certain w

ith PCP contam
ination

C
M

Z-2A
 A

lternative #2: SE
A

R
 w

/M
PE

C
M

Z
-2A

A
dvantages

• 
G

reatly accelerates N
A

PL rem
oval rates and quantity

• 
Im

plem
entation in less than one year

• 
Can use existing N

A
PL recovery w

ells (w
ith additional w

ells)
• 

M
PE provides strong hydraulic controls

D
isadvantages

» 
Potential for CO

C dissolved m
obilization, even vertically

• 
C

om
plex chem

istry highly dependent upon bench and pilot scale testing
• 

H
igh volum

e of surfactant chem
ical required in CM

Z-2A
• 

Treatm
ent of extracted groundw

ater is com
plex and costly 

« 
M

ore difficult to extract m
ulti-phase fluids w

ith depth.
® 

R
obust approach relative to RA

O
 for protection of Bay

C
M

Z
-2A

 A
lternative #3: SEE

C
M

Z
-2A

A
dvantages

• 
G

reatly accelerates N
A

PL rem
oval rates and quantity 

» 
Technology can be applied effectively in deeper soil

o 
H

igh m
ass reduction efficiency rates (typically greater than 90-95 percent)

• 
Im

plem
entation in less than one year

• 
Suitable lithology

• 
Can use tw

o existing N
A

PL recovery w
ells (w

ith additions)
» 

R
educes leachability of residual CO

Cs
» 

Enhances aerobic biorem
ediation on periphery

3 
W

ellheads, m
anifolds, and equipm

ent can be rem
obilized to treat other C

M
Zs 

(e.g. C
M

Z-2B
) or for potential use on other C

ER
CLA

 w
ood-treating sites

D
isadvantages

• 
Potential for creosote m

obilization at creosote front (m
itigation through M

PE)
• 

Treatm
ent of extracted groundw

ater and vapors is extensive and costly
• 

R
obust approach relative to RA

O
 for protection of Bay

C
M

Z
-2A

 A
lternative #4: S/S w

ith L
D

A
 and SEE (D

eep)
C

M
Z

-2A

A
dvantages

S/S

• 
S/S should effectively bind N

A
PL and prevent significant leachate, 

e 
Successfully applied at other sites

o 
Low

er vapor phase em
issions to be treated

• 
N

o chance of increased m
obilization; not lithology dependent

• 
Can easily bound residual dioxin levels

e 
G

ood soil bearing capacity for future land developm
ent 

o 
Rapid application (less than a year)

SEE

• 
SEE treatm

ent is focused on sm
aller areal extent

» 
G

reatly accelerates N
A

PL rem
oval rates and quantity 

e 
H

igh m
ass reduction efficiency rates (typically greater than 90-95 percent).

• 
Im

plem
entation in less than one year

® 
Can use tw

o existing N
A

PL recovery w
ells (w

ith additions)
• 

R
educes leachability of residual CO

Cs.
• 

Enhances aerobic biorem
ediation on periphery

D
isadvantages

S/S

• 
N

o destruction of CO
Cs

9 
Long term

 care of cap; inspections/m
aintenance required

9 
Potential for large volum

es and pore space percentages of N
A

PL to be too 
rich for satisfactory stabilization

9 
Robust approach relative to RA

O
 for protection of the Bay
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Criteria
A

nalysis

SEE
o 

Potential for creosote m
obilization at creosote front (m

itigation through M
PE) 

o 
Treatm

ent of extracted groundw
ater and vapors is costly 

® 
A

pplying secondary m
ajor technology w

ithin sam
e C

M
Z

C
M

Z
-2B

 A
lternative #2: SE

A
R

 w
/M

PE
C

M
Z-2B

A
dvantages

o 
G

reatly accelerates N
A

PE rem
oval rates and quantity 

® 
Im

plem
entation in less than one year 

o 
M

PE provides strong hydraulic controls
o 

M
ore N

A
PE stringers and less saturated N

A
PE w

ill require less surfactant 
than source areas

o 
Can be applied under existing roads and buildings

D
isadvantages

o 
Potential for CO

C dissolved m
obilization, even vertically, particularly 

significant close to the Bay
o 

C
om

plex chem
istry highly dependent upon bench and pilot scale testing 

o 
Treatm

ent of extracted groundw
ater is com

plex and costly

C
M

Z
-2B A

lternative #3: SEE
C

M
Z-2B

A
dvantages

o 
G

reatly accelerates N
A

PE rem
oval rates and quantity 

o 
H

igh m
ass reduction efficiency rates (typically greater than 90-95 percent)

• 
Im

plem
entation in less than one year 

e 
Suitable lithology 

o 
Reduces leachability of residual CO

Cs 
o 

Enhances aerobic biorem
ediation on periphery

D
isadvantages

o 
Potential for creosote m

obilization at creosote front (m
itigation through M

PE) 
o 

C
annot be easily used around roads and buildings 

o 
Potentially greater com

m
unity concerns w

ith technology and treatm
ent 

equipm
ent off-facility

• 
Treatm

ent of extracted groundw
ater and vapors is extensive and costly

C
M

Z
-2B A

lternative #4: S/S w
ith LD

A
; ISC

O
C

M
Z-2B

A
dvantages

• 
S/S should effectively bind N

A
PE and prevent significant leachate 

o 
Successful ly appl ied at other s ites 

o 
Eow

er vapor phase em
issions to be treated

0 
N

o chance of increased m
obilization; not lithology dependent 

o 
S/S can easily bind residual dioxin levels 

o 
S/S good soil bearing capacity for future land developm

ent 
o 

Rapid application (less than a year)
0 

ISCO
 can effectively treat under obstructions 

® 
O

ffers a high degree of operational flexibility to optim
ize treatm

ent 
® 

ISCO
 w

ill be effective in predom
inantly sandy lithology 

o 
Proven technologies for w

ood treating sites 
o 

N
o contam

inated vapors to treat and m
inim

al equipm
ent

D
isadvantages

0 
N

o destruction of CO
Cs w

ith S/S
o 

Eong term
 care of cap and inspections/m

aintenance required
0 

O
xidant technologies require contact w

ith the C
O

Cs to be effective; therefore, 
distribution is critical to the success of these technologies. W

ill typically 
have som

e rebound of contam
inants

o 
A

ppreciable residual N
A

PE w
ould consum

e large volum
es of oxidant 

o 
ISCO

 A
pplication contingent upon successful bench scale testing; unknow

n 
effect  of natural oxidant dem

and until tested
C

M
Z

-3 A
lternative #2: ISC

O
/ISE

B B
arriers

C
M

Z
-3

A
dvantages

• 
C

om
bination of ISCO

 and ISEB are am
enable to C

O
Cs (except dioxin)

® 
O

ffers a high degree of operational flexibility to optim
ize treatm

ent
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Criteria
A

nalysis
• 

Both technologies w
ill be effective in predom

inantly sandy lithology 
» 

ISEB is the m
ost cost effective approach

• 
W

ell proven technologies for w
ood treating sites

» 
N

o contam
inated vapors to treat and m

inim
al equipm

ent 
o 

Elim
inates over 90 percent of off-facility PCP flux 

e 
R

elies on sustainable solar pow
er for slow

 release ISCO
 treatm

ent w
ell 

m
ixing

D
isadvantages

» 
O

xidant technologies require contact w
ith the C

O
Cs to be effective; therefore, 

distribution is critical to the success of these technologies. W
ill typically 

have som
e rebound of contam

inants
o 

A
pplication contingent upon successful bench scale testing; U

nknow
n effect 

of natural oxidant dem
and until tested

• 
Potentially longer tim

efram
e for ISEB treatm

ent
• 

Slow
 release oxidant w

ells is an em
erging technology application

® 
N

o direct oxidation of PCP source area or high concentrations of SV
O

Cs on 
the soil

• 
A

ppreciable residual N
A

PL w
ould consum

e large volum
es of oxidant

» 
ISEB is less certain w

ith PCP contam
ination

C
M

Z
-3 A

lternative #3: S/S w
ith SSM

; ISC
O

/ISEB
C

M
Z-3

A
dvantages

• 
S/S should effectively bind C

O
C

s in surficial soil; ISCO
 and ISEB capable of 

m
ass destruction of deeper CO

Cs
® 

Successfully applied at other sites
® 

N
o chance of increased m

obilization; not lithology dependent 
® 

Can easily bind dioxin
® 

G
ood soil bearing capacity for future land developm

ent 
e 

Rapid application
® 

C
om

bination of ISCO
 and ISEB are am

enable to C
O

Cs (except dioxin) 
e 

O
ffers a high degree of operational flexibility to optim

ize treatm
ent

• 
W

ell proven technologies for w
ood treating sites

o 
A

pplies both technologies to rem
ediation of presum

ed PCP source area 
» 

N
o contam

inated vapors to treat and m
inim

al equipm
ent

• 
Both ISCO

/ISEB w
ill be effective in predom

inantly sandy lithology

D
isadvantages

® 
N

o destruction of CO
Cs w

ith S/S
• 

S/S and cap w
ill be partially disrupted by repeat ISCO

 treatm
ents

® 
Long term

 care of cap and inspections/m
aintenance required

• 
O

xidant technologies require contact w
ith the C

O
Cs to be effective; therefore, 

distribution is critical to the success of these technologies. W
ill typically 

have som
e rebound of contam

inants
• 

A
ppreciable residual N

A
PL w

ould consum
e large volum

es of oxidant
® 

A
pplication contingent upon successful bench scale testing; unknow

n effect 
of natural oxidant dem

and until tested
® 

Potentially longer tim
efram

e for ISEB treatm
ent

• 
ISEB is less certain w

ith PCP contam
ination

C
M

Z
-3 A

lternative #4: ISEB
C

M
Z

-3

A
dvantages

• 
ISEB can be configured to treat SV

O
Cs and PCP (but not dioxin)

« 
O

ffers a high degree of operational flexibility to optim
ize treatm

ent
• 

Effective in predom
inantly sandy lithology on-facility

® 
W

ell proven technology for w
ood treating sites; less proven w

ith PCP 
com

ponent
• 

N
o contam

inated vapors to treat and m
inim

al equipm
ent

D
isadvantages

• 
A

pplication contingent upon successful bench scale testing



Am
erican Creosote W

orks (ACW
) Superfiind Site 

Record of Decision 
August 2017

C
riteria

A
nalysis

/

o 
ISEB not optim

um
 technology if creosote stringers are present (appreciable 

residual N
A

PL w
ould consum

e large volum
es of oxidant)

0 
Potentially long tim

efiam
e for treatm

ent
o 

M
ay require bioaugm

entation w
ith no com

m
ercially available strains 

currently present
0 

N
o direct oxidation of PCP source area or high concentrations of SV

O
Cs on 

the soil
o 

O
xidant technologies require contact w

ith the CO
Cs to be effective; therefore, 

distribution is critical to the success of these technologies. W
ill typically 

have som
e rebound of contam

inants 
o 

ISEB is less certain w
ith PCP contam

ination
C

M
Z

-4A
 A

lternative #2: E
xcavation/Encapsulate O

n-facility in B
arrier W

all (C
M

Z-1)
C

M
Z-4A

A
dvantages

® 
Soils w

ith highest level of dioxin contam
ination are isolated

D
isadvantages

• 
Soils are not treated

® 
R

esultant addition to m
ound height at CM

Z-1
C

M
Z

-4A
 A

lternative #3: E
xcavation w

ith O
lf-facility Incineration

C
M

Z
-4A

A
dvantages

o 
AH dioxin contam

ination soil on-facility are treated to regulatory acceptable 
standards. Incinerator m

ust m
eet 99.99 percent destruction efficiency 

o 
N

o addition to height of soil on property 
o 

Treatm
ent process is approved by the EPA

D
isadvantages

o 
D

isruption for Site and com
m

unity due to off-site transport 
o 

V
ery high treatm

ent costs

C
M

Z
-4A

 A
lternative #4: E

xcavation, E
x situ S/S, R

eplace O
n-facility

C
M

Z-4A

A
dvantages

o 
S/S should effectively bind CO

Cs in surficial soil 
® 

Suitable lithology present 
o 

Can easily bind dioxin
o 

G
ood soil bearing capacity for future land developm

ent 
• 

Rapid application
® 

Ex situ application should have im
proved Q

A
/Q

C and m
ixture consistency

D
isadvantages

e 
N

o destruction of CO
Cs

® 
Long term

 care of cap and inspections/m
aintenance required 

e 
N

eeds further regulatory clarification but acceptable precedents exist for S/S

C
M

Z
-4A

 A
lternative #5: In situ S/S O

n-facility
C

M
Z

-4A

A
dvantages

o 
S/S should effectively bind CO

Cs in surficial soil
* 

Suitable lithology present, easily m
ixed for shallow

 depth
• 

Can easily bind dioxin
® 

G
ood soil bearing capacity for future land developm

ent 
o 

Rapid application
o 

Less soil handling and associated Site disruptions and short-term
 im

pacts

D
isadvantages

o 
N

o destruction of CO
Cs

o 
Long term

 care of cap and inspections/m
aintenance required 

o 
N

eeds further regulatory clarification but acceptable precedents do exist for
S/S

C
M

Z
-4B A

lternative #2: E
xcavation/E

ncapsulate O
n-facility in B

arrier W
all (C

M
Z

-1)
C

M
Z-4B

A
dvantages

o 
Soils w

ith highest level of off-facility dioxin contam
ination are securely 

isolated
e 

N
o long-term

 soil liability w
ith off-facility landfill disposal

D
isadvantages

e 
Soils are not treated

o 
R

esultant addition to height of grade on-facility
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Criteria
A

nalysis
• 

A
ll C

M
Z-4B

 alternatives w
ill have high direct im

pacts on surrotinding 
properties due to construction activity

ClVrZ-4B A
lternatives #3a anc 

L
andnil (3a) or O

fT-faciliti ]3b: E
xcavation, O

ff-facility D
isposal to Subtitle D

D
isposal to ETC

 Superfund Site (3b)
C

M
Z

-4B

A
dvantages

• 
Soils w

ith highest level of off-facility dioxin contam
ination are rem

oved from
 

the Site. N
o increase in surface elevation on the facility

D
isadvantages

• 
Soils are not treated

0 
A

ll C
M

Z-4B
 alternatives w

ill have high direct im
pacts on surrounding 

properties.
0 

Som
e long-term

 liability w
ith off-site landfill disposal

• 
W

ould require coordination betw
een the ETC and A

C
W

 RA
 im

plem
entations

C
M

Z-4B A
lternative #4: E

xcavation/D
isposal O

n-facility over C
M

Z-2A
/3 A

reas
C

M
Z-4B

A
dvantages

0 
Soils w

ith highest level of off-facility dioxin contam
ination are securely 

isolated
e 

N
o long-term

 soil liability w
ith off-facility landfill disposal

D
isadvantages

• 
Soils are not treated

• 
R

esultant addition to height of soil on-facility (m
inim

al)
• 

A
ll C

M
Z-4B

 alternatives w
ill have high direct im

pacts on surrounding 
properties due to construction activity

O
U

2/C
M

Z
-5 A

lternative #2: H
ydraulic C

ontainm
ent

C
M

Z-S

A
dvantages

• 
This rem

edy is proven and reliable
• 

C
om

plete capture of the facility dissolved CO
Cs along w

ith additional sentry 
protection of the Bay

• 
CO

Cs are readily treated ex situ 
e 

N
o adverse im

pacts on the Bay
• 

Sufficient room
 for w

ell installation

D
isadvantages

e 
O

ff-facility treatm
ent system

 required
e 

D
oes not address higher m

ass of contam
ination on adsorbed phase

• 
W

ill require long-term
 O

&
M

, in particular for subm
ersible pum

ps
• 

Perm
ission to obtain effluent discharge to PO

TW
 m

ay be difficult

O
U

2/C
M

Z-S A
lternative #3: ISC

O
/ISE

B T
reatm

ent B
arriers

C
M

Z-5

A
dvantages

• 
Flexible and robust approach for groundw

ater treatm
ent

• 
ISCO

 is proven technology for PCP destruction
• 

N
o adverse im

pacts on the Bay
• 

Sufficient room
 for w

ell installation
• 

C
om

bination of ISC
O

 and ISEB are am
enable to C

O
Cs (except dioxin)

• 
Both ISC

O
/lSEB w

ill be effective in predom
inantly sandy lithology

• 
N

o contam
inated vapors to treat and m

inim
al equipm

ent

D
isadvantages

• 
O

xidant technologies require contact w
ith the C

O
C

s to be effective; therefore, 
distribution is critical to the success of these technologies

• 
Rebound can occur from

 back-diffusion of CO
Cs

• 
M

ore com
plex system

; m
ay require additional O

&
M

• 
Bench scale testing needed to finalize approach and to dem

onstrate the 
efficacy of ISEB for PCP

• 
A

ppreciable residual N
A

PL w
ould consum

e large volum
es of oxidant

e 
A

pplication contingent upon successful bench scale testing; unknow
n effect 

of natural oxidant dem
and until tested

• 
Potentially longer tim

efram
e for ISEB treatm

ent
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10.0 
C

om
parative A

nalysis of A
lternatives

The N
C

P establishes a fram
ew

ork of nine criteria for evaluating rem
edial alternatives. These 

nine criteria w
ere used to evaluate the rem

edial alternatives individually and against each other 
to identify the Selected Rem

edy. If an alternative does not m
eet the first tw

o threshold criteria; 
O

verall Protection of H
um

an H
ealth and the Environm

ent and C
om

pliance w
ith A

R
A

R
s, EPA

 
does not consider the alternative for further evaluation.

10.1 
O

verall Protecrion of H
um

an H
ealth and the E

nvironm
ent (H

H
&

E)
O

verall protection of hum
an health and the environm

ent addresses w
hether each alternative 

provides adequate protection of hum
an health and the environm

ent and describes how
 risks 

posed through exposure pathw
ay are elim

inated, reduced or controlled, through treatm
ent, 

engineering controls and/or ICs.

A
ll of the C

M
Z

 alternatives, except the N
o A

ction alternatives, are protective of hum
an health 

and the environm
ent by elim

inating, reducing, or controlling risks posed by Site CO
Cs through 

treatm
ent/isolation of the contam

inants, rem
oval, engineering controls, and/or ICs.

CM
Z-1 A

lternative #4 (SEE
 w

ith ISC
O

/ISEB
) is expected to provide the highest level of 

protection for H
H

&
E

 as it provides the m
ost com

plete level of treatm
ent for the CO

Cs. 
A

lternative #2 (B
arrier W

all C
ontainm

ent w
ith Cap) provides com

plete isolation and 
containm

ent of the large m
ass of N

A
PE

 and stained soil. This alternative also provides a 
repository for additional high level dioxin contam

inated soil.

C
M

Z-2A
 A

lternative #3 (SEE) is expected to provide the highest level of protection for H
H

&
E

 
as it provides the m

ost aggressive and com
plete level of treatm

ent for the CO
Cs.

CM
Z-2B

 A
ll of the alternatives, w

ith exception to A
lternative #1 (N

o A
ction), are considered 

equivalent for protection of H
H

&
E. The shallow

 depth and significantly low
er estim

ated volum
e 

of N
A

PE
 im

proves the viability of these rem
edies. SEE

 w
ill be very protective due to its 

aggressiveness and CO
C

 treatm
ent. S/S should be m

ore effective in the N
A

PE
 stringers but still 

provides only isolation of CO
Cs. SEA

R
 should be considered m

arginally less protective due to 
the potential for leaving larger zones of residual soil contam

ination that has to be treated w
ith 

ISCO
 and ISEB.

CM
Z-3 A

lternative #3 (S/S w
ith SSM

; ISC
O

/ISEB
) is expected to provide the highest level of 

protection for H
H

&
E

 as it provides the m
ost aggressive rem

edial option, providing isolation and 
treatm

ent.

C
M

Z-4A
 A

lternative #3 (Excavation w
ith O

ff-site Incineration) is expected to provide the 
highest level of protection for H

H
&

E
 as it provides com

plete treatm
ent for the CO

Cs.

CM
Z-4B

 A
ll of the alternatives scored equal for protection of H

H
&

E, largely through com
plete 

isolation or rem
oval of CO

Cs. A
lternative #2 (Excavate/Encapsulate O

n-Facility in B
arrier 

W
all) w

ill be highly protective and consolidate the contam
inant m

ass on a sm
aller portion of the 

Site. O
ff-site disposd for A

lternative #3A
 and #3B

 is very protective of the local com
m

unity
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and environm
ent but leaves a long-term

 liability. In particular, transport of w
astes to the ETC

 
Superfund Site m

erely relocates the C
O

C
s to an equivalent setting. N

one of the alternatives 
provides treatm

ent of CO
Cs.

CM
Z-5 A

lternatives #2 (H
ydraulic C

ontainm
ent) and #3 (ISC

O
/ISEB

 Treatm
ent Barrier) 

provide the highest level of protection for H
H

&
E

 as can reliably be expected to safeguard the 
Bay and m

eet G
C

TLs and/or M
CTLs.

10.2 
C

om
pliance w

ith
 A

R
A

R
s

Section 121(d) of C
ER

C
LA

 and N
C

P
 §300.430(f)(l)(ii)(B

) require that RA
s at C

ER
C

LA
 sites 

attain legally applicable or relevant and appropriate federal and m
ore stringent state 

requirem
ents, standards, criteria, and lim

itations w
hich are collectively referred to as “A

R
A

R
s,” 

unless such A
R

A
R

s are w
aived under C

ER
CLA

 section 121(d)(4). A
pplicable requirem

ents are 
those cleanup standards, standards of control, and other substantive requirem

ents, criteria, or 
lim

itations prom
ulgated under Federal environm

ental or State environm
ental or facility siting 

law
s that specifically address a hazardous substance, pollutant, contam

inant, RA
, location, or 

other circum
stance found at a C

ER
CLA

 site. R
elevant and appropriate requirem

ents, are those 
cleanup standards, standards of control, and other substantive requirem

ents, criteria, or 
lim

itations prom
ulgated under Federal environm

ental or State environm
ental or facility siting 

law
s that, w

hile not “applicable” to a hazardous substance, pollutant, contam
inant, RA

, location, 
or other circum

stance at a C
ER

C
LA

 site address problem
s or situations sufficiently sim

ilar to 
those encountered at the C

ER
CLA

 site that their use is w
ell-suited to the particular site.

A
R

A
R

s do not include occupational safety or w
orker protection requirem

ents. C
om

pliance w
ith 

O
ccupational Safety and H

ealth A
dm

inistration (O
SH

A
) standards is separately required by 40 

Code of Federal R
egulation (CFR) §300.150.

U
nder C

ER
CLA

 Section 121(e)(1), federal, state, or local perm
its are not required for the portion 

of any rem
oval or RA

 conducted entirely ‘on-site’ as defined in 40 C
FR

 §300.5. See also 40 
C

FR
 §300.400(e)(l) &

 (2). A
lso, C

ER
C

LA
 response actions m

ust only com
ply w

ith the 
“substantive requirem

ents,” not the adm
inistrative requirem

ents of a regulation or law
. 

A
dm

inistrative requirem
ents include perm

it applications, reporting, record keeping, inspections, 
and consultation w

ith adm
inistrative bodies. A

lthough consultation w
ith state and federal 

agencies responsible for issuing perm
its is not required, it is often recom

m
ended for determ

ining 
com

pliance w
ith certain requirem

ents such as those typically identified as location-specific 
A

R
A

R
s. See EPA

, O
ffice of Solid W

aste and Em
ergency R

esponse (O
SW

ER
) D

irectives N
o. 

9234.1-01 and 9234.1-02, C
ER

C
LA

 C
om

pliance w
ith O

ther Law
s M

anual: Parts 1 and Part II.

In addition to A
R

A
Rs, the lead and support agencies m

ay, as appropriate, identify other 
advisories, criteria, or guidance to be considered for a particular release that m

ay be useful in 
developing Superfim

d rem
edies. See 40 CFR

 §300.400(g)(3). The "to-be-considered" (TBC) 
category consists of advisories, criteria, or guidance that w

ere developed by EPA
, other federal 

agencies, or states that m
ay assist in determ

ining, for exam
ple health-based levels for a particular 

contam
inant for w

hich there are no A
R

A
R

s or the appropriate m
ethod for conducting an action. 

TBCs are not considered legally enforceable and, therefore, are not considered to be applicable 
for a site but typically are evaluated along w

ith C
hem

ical-specific A
R

A
R

s as part of the risk



Am
erican Creosote W

orks (ACW
) Superfund Site 

Record of Decision 
August 2017

assessm
ent to determ

ine protective cleanup levels. See EPA
, O

SW
ER

 D
irectives N

o. 9234.1-01 
and 9234.1-02, C

ER
C

LA
 C

om
pliance w

ith O
ther Law

s M
anual: Parts 1 and Part II, Section 1.4.

For purposes of ease of identification, the EPA
 has created three categories of A

RA
Rs: 

Chem
ical-, Location- and A

ction-Specific. U
nder 40 C

FR
 §300.400(g)(5), the lead and support 

agencies shall identify their specific A
R

A
R

s for a particular site and notify each other in a tim
ely 

m
anner as described in 40 C

FR
 §300.515(d).

C
hem

ical-Specific A
R

A
R

s/TB
C

 G
uidance

C
hem

ical-specific A
R

A
R

s are usually health or risk-based num
erical values lim

iting the am
ount 

or concentration of a chem
ical that m

ay be found in, or discharged to, the environm
ent. The 

chem
ical-specific A

R
A

R
s for the Selected R

em
edy are identified in T

able 13.

Location-Specific A
R

A
R

s/TB
C

 G
uidance

Location-specific requirem
ents establish restrictions on perm

issible concentrations of hazardous 
substances or establish requirem

ents for how
 activities w

ill be conducted because they are in 
special locations (e.g., w

etlands, floodplains, critical habitats, stream
s). There are no 

location-specific A
R

A
R

s for the C
O

C
s at the A

C
W

 Site.

A
ction-Specific A

R
A

R
s/TB

C
 G

uidance
A

ction-specific A
R

A
R

s are usually technology-based or activity-based requirem
ents or 

lim
itations that control actions taken at hazardous w

aste sites. A
ction-specific requirem

ents often 
include perform

ance, design and controls, or restrictions on particular kinds of activities related 
to m

anagem
ent of hazardous substances. A

ction-specific A
R

A
R

s are triggered by the types of 
rem

edial activities and types of w
astes that are generated, stored, treated, disposed, em

itted, 
discharged, or otherw

ise m
anaged. Potential action-specific A

R
A

R
s include federal and state 

requirem
ents for discharge of treated w

astew
ater from

 an on-facility treatm
ent plant; general 

construction m
anagem

ent requirem
ents, and R

C
R

A
 w

aste characterization, treatm
ent, storage 

and disposal requirem
ents. The action-specific A

R
A

R
s for the Selected R

em
edy are identified in 

T
able 14.

C
om

pliance w
ith Identified A

R
A

R
s

In accordance w
ith 40 CFR

 §300.400(g), EPA
 and FD

EP have identified the potential A
RA

Rs 
and TBCs for the evaluated alternatives.

CM
Z-1 A

lternative #4 (SEE
 w

ith ISC
O

/ISEB
) is the m

ost aggressive treatm
ent alternative and is 

expected to have the m
ost com

prehensive success at reducing the m
ass and concentration of 

contam
inants, and should do so in a short tim

efram
e. A

lternative #3 (SEA
R

 w
ith M

PE; 
ISC

O
/ISEB

) is also an aggressive treatm
ent alternative, but there is a risk of the plum

e 
spreading. C

ontainm
ent and S/S rem

edies (A
lternatives #2 and #5, respectively) do not achieve 

chem
ical-specific A

R
A

R
s in the short term

 in the contam
inated m

edia. A
lternative #3 and 

, 
A

lternative #4 w
ill com

ply w
ith A

RA
Rs.

C
M

Z-2A
 A

ll of the alternatives, except the N
o A

ction alternative, m
eet the A

RA
Rs.

CM
Z-2B

 A
ll of the alternatives, except the N

o A
ction alternative, m

eet the A
RA

Rs.
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CM
Z-3 A

ll of the alternatives, except the N
o A

ction alternative, m
eet the A

RA
Rs. A

lternative 
#3 (S/S w

ith SSM
; ISC

O
/ISEB

) w
as considered the m

ost reliable approach in addition to being 
com

plim
entary w

ith C
M

Z-4A
 A

lternative #5 (In Situ S/S O
n-Facility). A

lternative #2 
(ISCO

/ISEB
 B

arriers) should be effective at m
eeting RA

O
s both on the facility and 

dow
ngradient.

CM
Z-4A

 A
ll of the alternatives, except the N

o A
ction alternative, m

eet the A
RA

Rs. A
lternative 

#3 (Excavate w
ith off-Site Incineration) m

ay be harder to obtain a perm
it for the off-facility 

incineration of the hazardous soil and it w
ill be difficult to gain public acceptance of this 

alternative.

CM
Z-4B

 A
ll of the alternatives, except the N

o A
ction alternative, m

eet the A
R

A
Rs. A

lternative 
#2 w

as ranked the highest because it does not involve A
R

A
R

s for transportation and off-facility 
disposal. D

isposal at the ETC
 Superfund Site transfers the long-term

 liability for isolation to the 
ETC

 site.

CM
Z-5 A

lternatives #2 (H
ydraulic C

ontainm
ent) and #3 (ISC

O
/ISEB

 Treatm
ent B

arrier) m
eet 

the A
R

A
Rs. A

lternative #1 (N
o A

ction) lacks treatm
ent.

10.3 
L

ong-T
erm

 E
ffectiveness and Perm

anence
Long-term

 effectiveness and perm
anence refers to the expected residual risk and the ability of a 

rem
edy to m

aintain reliable protection of hum
an health and the environm

ent over tim
e once 

clean-up levels have been m
et. This criterion includes the consideration of residual risk that w

ill 
rem

ain on-site follow
ing rem

ediation and the adequacy and reliability of controls.

A
ll of the alternatives, except the N

o A
ction alternatives, provide som

e degree of long-term
 

protection. R
eview

s at least every five years, as required, w
ould be necessary to evaluate the 

effectiveness of all of the alternatives.

CM
Z-1 The therm

al rem
edial approach (A

lternative #4) is expected to provide uniform
 contact 

and be a robust option that w
ill provide long-term

 effectiveness by a short-term
 m

ass reduction. 
C

ontainm
ent-based rem

edial alternatives (A
lternatives #2 and #5) w

ill m
eet this criterion if the 

engineered rem
edy is stable and com

plete. A
lternative #5 is considered less effective due to 

potential gaps including uncertainty of S/S to fully im
m

obilize the high N
A

PL
 percentage. The 

surfactant enhanced rem
ediation (A

lternative #3) is considered the least effective active rem
edy 

due to the potential for the injected surfactants/polym
ers to be non-uniform

ly distributed due to 
the variability in soil perm

eability. This could result in not achieving necessary contact to 
facilitate desorption and effective enhanced recovery in ongoing desorption of contam

inants.

C
M

Z-2A
 A

lternative #3 (SEE) w
ill provide the best long-term

 effectiveness because it is 
expected to reduce the m

ass of leachable C
O

C
s the m

ost. A
lternative #4 (S/S

 w
ith LD

A
 and 

SEE) is considered less effective because of the uncertainty of S/S to fully im
m

obilize the N
A

PL
 

m
ass. The surfactant enhanced rem

ediation (A
lternative #2) is considered potentially less 

effective than SEE
 due to the possibility of not achieving necessary contact resulting in
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continued desorption and subsequent uncontrolled m
igration of eontam

inants. The N
o A

ction 
alternative is considered the least effeetive due to the m

agnitude of risk.

CM
Z-2B

 The best long-term
 effeetiveness w

ill be offered by the SEE
 therm

al rem
edial approach 

(A
lternative #3) w

hich is expected to reduee the m
ass of leaehable C

O
C

s the m
ost. A

lternative 
#4 (SS w

ith ED
A

; ISC
O

) is considered as effective as A
lternative #3, but does have som

e 
uncertainty relative to the inability to assure treatm

ent beneath and adjacent to roads and 
buildings. The surfaetant-enhaneed rem

ediation (A
lternative #2) is considered the least effective 

due to the potential for not achieving adequate distribution of the injected am
endm

ents in the 
heterogeneous soils.

CM
Z-3 The best long-term

 effeetiveness w
ill be offered by the rem

edial approaeh com
bining 

S/S vvdth ISC
O

/ISEB
 (A

lternative #3). This alternative is expected to bind the m
ajority of 

leaehable m
ass of C

O
C

s in the upper 8 ft bis to the soil-cem
ent m

atrix. The ISCO
/ISEB

 
eom

ponent of this alternative w
ould be used to provide oxidation of deeper eontam

ination hot 
spots or areas under roads and buildings follow

ed by long-term
 in situ biorem

ediation to any 
rem

aining contam
inants w

ith ISCO
/ISEB. A

lternatives #2 (ISC
O

/ISEB
 B

arriers) is a less 
aggressive approaeh. A

lternative #4 (ISEB) could be less effective due to the uneertainty of 
eom

plete treatm
ent for all SV

O
Cs and beeause ISEB

 is not an optim
al approach if residual 

N
A

PE
 is present.

CM
Z-4A

 The best long-term
 effeetiveness is A

lternative #3 (Excavate w
ith off-facility 

Incineration) beeause the m
aterial w

ill be treated/disposed of off-site effectively elim
inating 

post-rem
edial risks. A

lternatives #4 (Exeavation, Ex Situ S/S, R
eplace O

n-Facility) and #5 (In 
Situ S/S O

n-Facility) are considered less effeetive than A
lternative #3 because the treated 

eontam
inated soil w

ill rem
ain on the faeility. A

lternative #2 w
as eonsidered as the least effective 

active rem
edy beeause the eontam

inated soil w
ill be encapsulated on-facility, but w

ill not be 
treated.

CM
Z-4B

 The best long-term
 effectiveness w

ill be aehieved under A
lternatives #3 a 

(Exeavate/D
isposal O

ff-facility at Subtitle D
 Eandfill) and #3b (Excavate/D

isposal O
ff-faeility at 

ETC
 Superfund Site) beeause these alternatives w

ill excavate and dispose of all eontam
inated 

soil off-facility thereby effeetively risks at the Site. A
lternatives #2 and #4 include reloeation of 

the eontam
inated soil onto the A

C
W

 property.

CM
Z-5 The long-term

 effectiveness of A
lternative #3 (ISC

O
/ISEB

 Treatm
ent B

arrier) and 
A

lternative #2 (H
ydraulie C

ontainm
ent) w

ere eonsidered nearly equivalent. A
lternative #3 w

as 
deem

ed slightly m
ore advantageous beeause it provides contam

inate reduction.

10.4 
R

educe T
oxicity, M

obility or V
olum

e through T
reatm

ent
R

eduction of toxicity, m
obility or volum

e (T/M
/V

) through treatm
ent refers to the antieipated 

perform
ance of the treatm

ent teehnologies that m
ay be included as part of a rem

edy.

CM
Z-1 A

lternative #4 (SEE
 w

ith ISC
O

/ISEB
) is expected to have the m

ost eom
prehensive 

sueeess at redueing the m
ass, volum

e, and concentration of contam
inants, and does so in a short 

tim
efram

e (less than one year). A
lternative #5 (S/S w

ith ED
A

 and SEE
 [D

eep]; ISC
O

/ISEB
) is
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expected to have good T/IvW
 reduction. A

lternative #3 (SEA
R

 w
ith M

PE; ISC
O

/ISEB
) w

as 
considered equivalent to A

lternative #4 (SEE
 w

ith ISC
O

/ISEB
), how

ever; due to concerns for 
the effect of the increased plum

e m
obility on the overall volum

e, it scored low
er despite the m

ass 
reduction potential for the technology. The containm

ent alternative (A
lternative #2) is 

considered less effective because it does not include an active treatm
ent com

ponent, but it does 
totally hydraulically isolate CM

Z-1.

CM
Z-2A

 W
ith the exception of A

lternative #1 (N
o A

ction), all of the rem
edial alternatives 

evaluated for C
M

Z-2A
 involve active treatm

ent. The SEE
 therm

al rem
edial approach 

(A
lternative #3) is expected to have the m

ost com
prehensive success at reducing the m

ass, 
volum

e, and concentration of contam
inants; this alternative is also m

ore practical for the deeper 
soil contam

ination. A
lternatives #2 (SEA

R
 w

ith M
PE) and #4 (S/S w

ith ED
A

 and SEE
 [D

eep]) 
are also expected to have good T/M

/V
 reduction. The SEA

R
 application has a higher potential 

for increased contam
inant m

obility. A
lternative #4 does not provide toxicity or volum

e 
reduction using the S/S treatm

ent com
ponent.

CM
Z-2B

 W
ith the exception of A

lternative #1 (N
o A

ction), all of the rem
edial alternatives 

evaluated for C
M

Z-2B
 involve active treatm

ent. The SEE
 therm

al rem
edial approach 

(A
lternative #3) is expected to have the m

ost com
prehensive success at reducing the m

ass, 
volum

e, and concentration of contam
inants. A

lternatives #2 (SEA
R

 w
ith M

PE) and #4 (S/S w
ith 

ED
A

 and SEE
 [D

eep]; ISCO
) are also expected to have good T/M

/V
 reduction. The SEA

R
 

application has a higher potential for increased contam
inant m

obility. A
lternative #4 does not 

provide toxicity or volum
e reduction using the S/S treatm

ent com
ponent.

CM
Z-3 W

ith the exception of A
lternative #1 (N

o A
ction), all of the rem

edial alternatives 
evaluated for CM

Z-3 involve active treatm
ent. The com

bined S/S w
ith ISC

O
/ISEB

 rem
edial 

approach (A
lternative #3) is expected to have the m

ost com
prehensive success at reducing the 

m
ass, volum

e, and concentration of contam
inants. A

lternatives 2 (ISC
O

/ISEB
) and 4 (ISEB

) are 
also expected to have good T/M

/V
 reduction.

CM
Z-4A

 A
lternative #3 (Excavate w

ith off-site Incineration) is expected to have the m
ost 

com
prehensive success at reducing the m

ass, volum
e, and concentration of contam

inants. The 
rem

aining alternatives are expected to effectively reduce m
obility through stabilization or 

encapsulation.

CM
Z-4B

 N
one of the rem

edial alternatives evaluated for C
M

Z-4B
 involve active treatm

ent; 
how

ever, the m
obility of the contam

inants w
ill be greatly reduced through containm

ent and 
isolation. Except for A

lternative #1 (N
o A

ction), all of the alternatives are considered equal for 
reduction of T/M

/V
 w

ith little differentiation betw
een them

.

CM
Z-5 A

lternative #3 (ISC
O

/ISEB
 treatm

ent) offers a better com
bination of T/M

/V
 reduction 

than A
lternative #2 (H

ydraulic Containm
ent). N

either alternative w
ill significantly im

pact the 
volum

e of C
O

C
s across the Site in the short term

. The N
o A

ction alternative offers no T/M
/V

 
reduction.

48
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10.5 
Short-T

erm
 E

ffectiveness
Short-term

 effective addresses the period of tim
e needed to im

plem
ent the rem

edy and any adverse 
im

pacts that m
ay be posed to workers, the com

m
unity and the environm

ent during construction 
and operation of the rem

edy until cleanup levels are achieved.

CM
Z-1 A

lternatives #4 (SEE; ISC
O

/ISEB
) and #5 (S/S w

ith ED
A

 and SEE; ISC
O

/ISEB
) are 

considered the m
ost effective because they are thought to have the sm

allest im
pact on the 

com
m

unity and construction w
orkers. A

lternative #3 (SEA
R

 w
ith M

PE; ISC
O

/ISEB
) is 

considered the least effective of active rem
edies because of the potential of m

obilizing the 
contam

inants to surface w
ater if leachate is not contained A

lternative #2 (B
arrier W

all) is 
protective of the com

m
unity and environm

ent in the short term
 but has an undesignated 

tim
efram

e to m
eet RA

O
s for contam

inant reduction.

C
M

Z-2A
 A

lternatives #3 (SEE) and #4 (S/S w
ith ED

A
 and SEE) are considered the m

ost 
effective because they are thought to have the sm

allest im
pact on the com

m
unity and 

construction w
orkers. A

lternative #2 (SEA
R

 w
ith M

PE) is considered the least effective active 
rem

edy because of the potential of m
obilizing the contam

inants to surface w
ater if leachate is not 

contained.

CM
Z-2B

 A
lternatives #3 (SEE) and #4 (S/S w

ith ED
A

 and SEE) are considered the m
ost 

effeetive because they should have the sm
allest im

pact on the com
m

unity and construction 
w

orkers. A
lternative #2 (SEA

R
 w

ith M
PE) is considered the least effective active rem

edy 
because of the potential of m

obilizing the contam
inants to surface w

ater if leachate is not 
contained.

CM
Z-3 A

lternatives #2 (ISC
O

/ISEB
 B

arriers) and #4 (ISEB) have a slight edge over A
lternative 

#3 (S/S w
ith SSM

; ISC
O

/ISEB
) due to rem

edy duration because they should have the sm
allest 

im
pact on the com

m
unity and construction w

orkers. A
lternative #3 ranks low

er also due to the , 
noise, visibility, and m

onitoring of dust em
issions from

 soil stabilization, although these can be 
m

inim
ized w

ith adequate engineering controls.

CM
Z-4A

 A
ll alternatives, w

ith the exception of the N
o A

ction A
lternative are considered 

equivalent for short-term
 effectiveness; how

ever, there are differences. A
lternative #5 (In Situ 

S/S O
n-facility) is an in situ rem

edy that should have the sm
allest im

pact on the com
m

unity and 
construction w

orkers. A
lternatives #2, #3, and #4 ineludes the contam

inated m
aterial being 

transported off-site over public roads.

CM
Z-4B

 Except for A
lternative #1 (N

o A
ction), all of the alternatives are considered effective 

w
ith little differentiation betw

een them
. A

ll of the alternatives involve excavating contam
inated 

soil from
 off-facility areas.

CM
Z-5 A

lternative #2 (H
ydraulic C

ontainm
ent) and #3 (ISC

O
/ISEB

 Treatm
ent B

arrier) w
ill 

have a distinguishable difference in com
m

unity im
pacts or w

orker protection. A
lternative #3 is 

m
ore intrusive to the com

m
unity and requires m

ore w
orker protection. B

oth options are 
protective of the Bay and have equivalent uncertainties regarding the overall rem

edial tim
efram

e.
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O
nce the CM

Z-1 and CM
Z-2 rem

edies have been im
plem

ented the CM
Z-5 groundw

ater plum
e 

definition w
ill be obtained through m

onitoring.

10.6 
Im

plem
entability

Im
plem

entability addresses the technical and adm
inistrative feasibility of a rem

edy from
 design 

through construction and operation. Factors such as availability of services and m
aterials, 

adm
inistrative feasibility, and coordination w

ith other governm
ental entities are also considered.

CM
Z-1 O

f the active rem
edies. A

lternative #4 (SEE; ISC
O

/ISEB
) can be installed and operated 

in a short tim
e fram

e, w
ith m

inor site disruption, and w
ith lim

ited potential technical difficulties 
due to the Site layout or lithology. A

lternative #2 is a com
m

only used containm
ent alternative 

and im
plem

entable, w
ith appropriate assessm

ent to confirm
 the presence of the clay upon w

hich 
to anchor the slurry w

all. A
lternative #3 (SEA

R
 w

ith M
PE; ISC

O
/ISEB

) also is m
ore 

susceptible to technology reliability issues given the large volum
e of N

A
PE

 and m
ore 

innovative/com
plex attributes of the rem

edy. A
lternative #5 is considered the least 

im
plem

entable based on the uncertainty of the effectiveness of the S/S to treat the high 
percentage of N

A
PE

 in this zone.

C
M

Z-2A
 A

ll of the alternatives evaluated for C
M

Z-2A
 are im

plem
entable w

ith only m
inor 

issues and there is little differentiation. The technology reliability of SEA
R

 (A
lternative #2) is 

m
ore uncertain given the volum

e and extended depth of N
A

PE
 in CM

Z-2A
. Eack of adequate 

control of the surfactant/polym
er could result in an expansion of dissolved SV

O
C

 contam
ination 

at depth.

C
M

Z-2B
 A

ll of the alternatives evaluated for C
M

Z-2B
 are generally im

plem
entable. A

lternative 
#4, shallow

 S/S w
ith ED

A
, w

as considered easy to im
plem

ent due to its sm
all relative footprint 

and its effectiveness at a shallow
 depth. A

lternative #3 (SEE) has im
plem

entation concerns due 
to the off-facility surface obstructions and utilities. The technology reliability and ability to 
m

onitor and control contam
inant m

obility using SEA
R

 (A
lternative #2) close to Pensacola Bay 

and B
ayou C

hico w
as considered a potential liability as the surfactants/polym

er could 
contam

inate the B
ay if groundw

ater extraction controls w
ere inadequate or not m

aintained long 
enough.

CM
Z-3 A

ll of the alternatives evaluated for CM
Z-3 are im

plem
entable w

ith little difference 
betw

een them
. The open area and shallow

 depth is favorable for using A
lternative #3 (S/S w

ith 
SSM

; ISCO
/ISEB).

CM
Z-4A

 A
ll of the alternatives evaluated for C

M
Z-4A

 are im
plem

entable. A
lternative #3 

(Excavation w
ith O

ff-site Incineration) ranked the low
est because there are a lim

ited num
ber of 

hazardous w
aste incinerators in the southeast U

nited States.

CM
Z-4B

 A
ll of the alternatives evaluated for C

M
Z-4B

 are im
plem

entable essentially all being 
variations on soil excavation and disposal. Travel distance w

as less of a concern w
ith relocation 

of the soils to the A
C

W
 facility property.
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CM
Z-5 A

ll of the alternatives evaluated for CM
Z-5 are im

plem
entable and equivalent in 

com
parison. The H

ydraulic C
ontainm

ent alternative w
ill require connection and perm

itting of 
treated effluent to the PO

TW
 or off-site access for an infiltration gallery. The ISCO

/ISEB
 

alternative is likely to have higher operational com
plexity, but a m

arginally shorter 
im

plem
entation period.

10.7 
C

ost
Cost estim

ates, including capital costs and long-term
 operating costs, w

ere prepared for each 
alternative. There are no capital costs associated w

ith the N
o A

ction A
lternatives; present w

orth 
costs for this alternative to conduct FY

Rs, m
onitor ICs, and m

aintain the Site property are 
estim

ated at $241,600 for an estim
ated 30 years of m

onitoring. The N
o A

ction A
lternative w

ould 
not be protective of hum

an health and the environm
ent.

The CM
Z-1 alternatives range from

 $5M
 to $38M

, w
ith A

lternative #3; SEA
R

 w
ith M

PE; 
ISCO

/ISEB
 as the m

ost costly alternative. The C
M

Z-2A
 alternatives are all com

parable in costs 
ranging from

 $1IM
 to $19M

. The CM
Z-2B

 alternatives range from
 S4M

 to $7M
. The CM

Z-3 
costs range from

 $3M
 to $9M

. The C
M

Z-4A
 costs range from

 $1M
 to $44M

, w
ith A

lternative 
#3; Excavation w

ith O
ff-site Incineration as the m

ost costly alternative. The C
M

Z-4B
 costs 

range from
 $5M

 to $1IM
. The CM

Z-5 costs are both approxim
ately $3M

. D
etailed cost 

estim
ates of each alternative are included in the FS Report, R

evision 3.

10.8 
State A

cceptance
The State of Florida has been involved actively in the process of determ

ining and evaluating the 
A

CW
 cleanup alternatives. The state has expressed support of a com

bination of A
lternatives;

• 
CM

Z-1 A
lternative #2 - B

arrier W
all C

ontainm
ent w

ith Cap
• 

C
M

Z-2A
 A

lternative #3 (SEE)
• 

CM
Z-2B

 A
lternative #3 (SEE)

• 
CM

Z-3 A
lternative #2 (ISC

O
/ISEB

 Barriers)
• 

CM
Z-4A

 A
lternative #2 (Excavation, Encapsulate O

n-facility in B
arrier W

all 
[CM

Z-1])
• 

CM
Z-4B

 A
lternative #4 (Excavation/ D

isposal O
n-facility O

ver CM
Z-2A

/3 A
reas)

• 
O

U
2/CM

Z-5 Interim
 A

lternative #3 (ISC
O

/ISEB
 Treatm

ent Barriers)
• 

Site-w
ide activities including long-term

 groundw
ater m

onitoring, FY
Rs, placem

ent of 
ICs on the Site to provide increased public aw

areness of the Site’s hazards and to 
m

inim
ize the potential for exposure to contam

inated groundw
ater.

State correspondence is included in A
ppendix D.

10.9 
C

om
m

unity A
cceptance

D
uring the public com

m
ent period, the com

m
unity did not express opposition to the rem

edial 
strategy selected w

hich w
as the com

bination of CM
Z-1 #2, C

M
Z-2A

 #3, C
M

Z-2B
 #3, CM

Z-3 
#2, CM

Z-4A
 #2, CM

Z-4B
 #4, and interim

 rem
edy CM

Z-5 #3.
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11.0 
Principal T

hreat W
aste (PTW

)
The N

C
P

 establishes an expectation that the EPA
 w

ill address the principal threats posed by a 
site through treatm

ent or to the m
axim

um
 extent practicable (N

C
P§121(b)(l), N

C
P

 
§300.430(a)(l)(iii)(A

)). PTW
 is defined on a site-specific basis for source m

aterial w
ith toxicity 

and m
obility characteristics that com

bine to pose a potential risk several orders of m
agnitude 

greater than the risk level that is acceptable for the current or reasonably anticipated future land 
use, given realistic exposure scenarios. In general, the priority for treatm

ent for PTW
 is placed 

on source m
aterials considered to be liquid, highly toxic or highly m

obile, w
hich generally 

cannot be contained in a reliable m
anner or w

ould present a significant risk to hum
an health or 

the environm
ent should exposure occur. If the selected rem

edy does not com
ply w

ith this 
preference, the EPA

 m
ust publish an explanation as to w

hy a treatm
ent rem

edy w
as not selected. 

The soil containing visual evidence of N
A

PE
 and the high soil concentrations of dioxin (e.g., 

exceeding levels that require further treatm
ent prior to land disposal) w

ould be considered PTW
 

at the A
C

W
 site.

A
s stated in the pream

ble to the N
C

P
 (55 FR

 at 8703, M
arch 8,1990) and in Superfund 

Publication 9380.3-06FS, “A
 G

uide to Principal Threat and Low
 Level Threat W

astes”, there 
m

ay be situations w
here w

astes identified as constituting PTW
 m

ay be effectively and reliably 
contained rather than treated due to inherent difficulties in treating the w

astes. Specific situations 
that m

ay lim
it the use of treatm

ent include:

• 
Treatm

ent technologies are not technically feasible or are not available w
ithin a 

reasonable tim
e fram

e;
• 

The extraordinary volum
e of m

aterials or com
plexity of the Site m

ake im
plem

entation of 
treatm

ent technologies im
practicable;

• 
Im

plem
entation of a treatm

ent-based rem
edy w

ould result in greater overall risk to 
hum

an health and the environm
ent due to risks posed to w

orkers or the surrounding 
com

m
unity during im

plem
entation; or

• 
Severe effects across environm

ental m
edia resulting from

 im
plem

entation w
ould occur.

C
onversely, there m

ay be situations w
here the sam

e treatm
ent rem

edy w
ill be selected for both 

PTW
s and low

 level threat w
astes. For exam

ple, once a decision has been m
ade to treat som

e 
w

astes (e.g., in an on-facility incinerator) econom
ies of scale m

ay m
ake it cost effective to treat 

all m
aterials including low

 level threat w
astes to alleviate or m

inim
ize the need for engineering 

controls or ICs.

W
here EPA

 determ
ines that it is im

practicable to use treatm
ent to address PTW

, the m
aterial 

m
ay be transported off-site, consistent w

ith the O
ff-Site Rule, 40 C

FR
 300.440, or m

anaged 
safely on-site consistent w

ith all A
RA

Rs. Engineering controls, such as containm
ent and 

consolidation in a cell that has a secure liner system
, m

ay be used for such w
astes that pose a 

relatively low
 long-term

 threat or w
here treatm

ent is deem
ed im

practicable. In dem
onstrating 

im
practicability, EPA

 considers factors such as the m
edia involved, the volum

e and 
concentration of contam

ination, the size and depth of the area im
pacted, w

hether containm
ent is 

even possible, w
hether groundw

ater is or is likely to be im
pacted, the accessibility to the w

aste 
m

aterial, the on-site containm
ent costs, the availability of effective ICs and engineering controls
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and the likely threat of exposure over tim
e. A

pplying these considerations to the portions of the 
A

CW
 Site that contain PTW

, the EPA
 believes it can prevent exposure over the long-term

 
through the selected rem

edy.

A
s discussed in Section 12, PTW

 m
aterials at this Site w

ill be addressed effectively through 
containm

ent and capping (CM
Z-1) and isolated in the on-site barrier w

all and capped (CM
Z-4B). 

C
ontainm

ent is one of the presum
ptive rem

edies for w
ood treaters w

ith N
A

PL.

12.0 
Selected R

em
edy

12.1 
Sum

m
ary of the R

ationale for the Selected R
em

edy
U

sing the above inform
ation/assum

ptions, the Preferred A
lternative for the A

C
W

 Pensacola Site 
is a com

bination of the follow
ing alternatives:

• 
CM

Z-1 A
lternative #2 - B

arrier W
all C

ontainm
ent w

ith Cap
• 

C
M

Z-2A
 A

lternative #3 (SEE)
• 

CM
Z-2B

 A
lternative #3 (SEE)

• 
CM

Z-3 A
lternative #2 (ISC

O
/ISEB

 Barriers)
• 

CM
Z-4A

 A
lternative #2 (Excavation, Encapsulate O

n-facility in B
arrier W

all 
[CM

Z-1])
• 

CM
Z-4B

 A
lternative #4 (Excavation/ D

isposal O
n-facility O

ver CM
Z-2A

/3 A
reas)

• 
O

U
2/CM

Z-5 Interim
 A

lternative #3 (ISC
O

/ISEB
 Treatm

ent Barriers)
• 

Site-w
ide activities including long-term

 groundw
ater m

onitoring, five-year review
s, 

placem
ent of ICs on the Site to provide increased public aw

areness of the Site’s hazards 
and to m

inim
ize the potential for exposure to contam

inated groundw
ater.

These alternatives w
ere chosen based on the com

parative analysis of all of the alternatives. The 
Selected R

em
edy m

eets the threshold criteria and provides the best balance of tradeoffs am
ong 

the other alternatives w
ith respect to balancing and m

odifying criteria.

Based on the inform
ation available at this tim

e, EPA
 and FD

EP believe that the Selected 
Rem

edy com
bination satisfies the follow

ing statutory requirem
ents of C

ER
CLA

 Section 121(b) 
and Section 121(d): 1) protects hum

an health and the environm
ent; 2) com

plies w
ith A

R
A

R
s; 3) 

is cost effective; 4) utilizes perm
anent solutions and alternative treatm

ent technologies or 
resource recovery technologies to the m

axim
um

 extent practicable; and 5) satisfies the 
preference for treatm

ent as a principal elem
ent. The listed alternatives in com

bination and 
conjunction w

ith the previous several off-facility soil rem
oval actions perform

ed since 1999, w
ill 

achieve substantial risk reduction to all potential exposures routes in a reasonable tim
e fram

e.



Am
erican Creosote W

orks (ACW
) Superfund Site 

Record of Decision 
August 2017

12.2 
D

escription of the Selected
 R

em
edy

12.2.1 C
M

Z-1 A
lternative #2 - B

arrier W
all C

ontainm
ent w

ith
 C

ap
A

lternative #2 for CM
Z-1 consists of a barrier w

all constructed using a cutter soil m
ixer 

technology com
pletely surrounding the zone and a low

 perm
eability cap and cover. This 

alternative w
ould provide physical isolation and hydraulic containm

ent of the top, base, and side 
boundaries of the zone. The cutter soil m

ixer w
all w

ould be installed to a depth of 
approxim

ately 110ft below
 the nom

inal ground surface. The isolation cell created offers an 
additional advantage to this rem

edy, as it w
ill provide isolation of additional deeper soil that m

ay 
have low

er but appreciable levels of contam
ination. The cutter soil m

ixer m
ethod w

ould result 
in a w

all thickness of approxim
ately 3-ft. The entire area w

ill be covered w
ith a G

CL, LD
PE

 or 
H

D
PE

 liner, or a com
bination of these to contain the PTW

 and w
ith a 2-foot clean layer of fill on 

top that is vegetated cover to prevent rainw
ater from

 infiltrating into the containm
ent system

.
The com

posite cap w
ill also elim

inate hum
an exposure pathw

ays, prevent infiltration of surface 
w

ater and subsequent leaching of the CO
Cs.

12.2.2  C
M

Z
-2A

 A
lternative #3 (SEE)

CM
Z-2A

 A
lternative #3 includes therm

al-enhanced D
N

A
PL

 recovery using SEE
 steam

 
stripping. SEE

 w
ould be applied through injection w

ells to the D
N

A
PL

 creosote-im
pacted soil. 

A
ssum

ing an effective steam
 influence and an overlapping M

PE
 capture zone of 25-ft (42-ft 

spacing) from
 each w

ell cluster, approxim
ately 45 steam

 injection w
ell cluster locations and a 

total of (120) 20-ft injection intervals w
ould be needed to im

plem
ent this approach.

A
n additional goal of using SEE

 in C
M

Z-2A
 w

ill be to reduce the groundw
ater contam

inants to a 
subsurface level that w

ill be able to detect leakage/failure of the containm
ent rem

edy of CM
Z-1. 

This level w
ill be determ

ined in the rem
edial design phase.

12.2.3 C
M

Z-2B
 A

lternative #3 (SEE)
CM

Z-2B
 A

lternative #3 includes therm
al-enhanced N

A
PE

 recovery using SEE
 steam

 stripping. 
A

ssum
ing an effective steam

 influence and an overlapping M
PE

 capture zone of 25-ft (42-ft 
spacing) from

 each w
ell cluster, approxim

ately 62 steam
 injection w

ell locations and a 15-ft 
injection interval w

ould be needed to im
plem

ent this approach.

G
roundw

ater m
onitoring below

 the shallow
 clay (approxim

ately 20 ft bis ) is recom
m

ended to 
assess the effectiveness of the rem

edy in this zone.

12.2.4 C
M

Z-3 A
lternative #2 (ISC

O
/ISE

B
 B

arriers)
CM

Z-3 A
lternative #2 entails the use of an upgradient ISEB

 treatm
ent zone along the northern 

CM
Z-3 facility boim

dary and a com
bined ISC

O
/ISEB

 treatm
ent barrier along the southern edge 

of the CM
Z. The upgradient ISEB

 barrier w
ill be created though injection points and w

ill 
provide a flush of infused oxygen to sw

eep the CM
Z, providing enhanced aerobic 

biorem
ediation of PA

H
s and PCP. The ISCO

/ISEB
 barrier w

ill provide im
m

ediate relief from
 

this contam
ination, effectively isolating the onsite secondary source from

 the dow
ngradient 

plum
e and potential im

pacts on Pensacola Bay.
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The CM
Z-3 north ISEB

 treatm
ent zone w

ould consist of 24 tw
o-depth cluster w

ells for oxygen 
infusion. These cluster w

ells w
ould be screened from

 5 to 40 ft bis and 45 to 80 ft bis, 
respectively. The treatm

ent line w
ill extend laterally along CM

Z-3 for approxim
ately 700 ft w

ith 
ISEB

 clusters spaced by 30-ft. Tw
o ISEB

 equipm
ent trailers are anticipated; each delivering 90 

percent infused oxygen gas to a netw
ork of buried m

anifolds and headers. The CM
Z-3 

southw
est ISEB

 barrier w
ill be constructed in a sim

ilar fashion, w
ith 10 cluster w

ells along a 
300-foot lateral treatm

ent length. A
 program

m
able logic controller is used to operate and 

m
onitor the treatm

ent process.

The  south ISCO
 barrier is configured as an application of a slow

 release (SR
) oxidant through 

groim
dw

ater w
ells to provide long-term

 treatm
ent. This barrier is prim

arily designed to address 
the dissolved PCP contam

ination near O
W

-9. PC
P in particular is am

enable to treatm
ent w

ith 
oxidation, although the treatm

ent w
all w

ill also reduce any PA
H

s in the groundw
ater m

ass 
discharge heading dow

ngradient tow
ards the Bay. The slow

 release ISCO
 treatm

ent line is 
envisioned as potassium

 perm
anganate ‘candles’ w

hich are porous w
ax cylinders m

anufactured 
by C

am
s Corporation. These candles are stacked in groundw

ater w
ells across the treatm

ent 
interval. They are designed to release the perm

anganate slow
ly into the aquifer and w

ill be 
designed to correspond w

ith the m
ass flux of PCP contam

ination predicted for CM
Z-3. The SR

 
oxidation w

ells w
ill be placed in tw

o parallel row
s that extend laterally for approxim

ately 575-ft 
along the southern CM

Z-3 boundary. A
n estim

ated 114 w
ells w

ill be required w
ith a spacing of 

10-ft on each row
. The row

s w
ill alternate spacing, effectively creating a 5-ft net spacing of the 

SR
 oxidant w

ells. The barrier is conceptually configured to extend from
 20 to 80-ft bis. Prior to 

placem
ent of the candles, a one-tim

e injection of approxim
ately 208,000 pounds of potassium

 
perm

anganate w
as assum

ed to reduce the overall soil oxidant dem
and in the vicinity of the SR

 
oxidant barrier. Supplem

ental m
ixing m

ay be em
ployed using several solar-pow

ered 
com

pressors to enhance m
ixing and distribution at each SR

 oxidant w
ell.

The optim
al application of this rem

edy w
ill be contingent upon successful bench scale or pilot 

scale testing. The current uncertainty and need for additional assessm
ent data also factored into 

this recom
m

endation. It is assum
ed that the rem

edy w
ill be reduced in scope follow

ing 
additional Site investigation to be perform

ed as part of the RD
.

In addition, the rem
oval of the upper 3 feet of soil as part of the C

M
Z-4A

 rem
edy w

ill rem
ove a 

significant quantity of the leachable source soil.

12.2.5  C
M

Z
-4A

 A
lternative #2 (E

xcavation, E
ncapsulate O

n-facility in B
arrier W

all 
[C

M
Z-1])

CM
Z-4A

 A
lternative #2 (Excavation, Encapsulate O

n-facility in B
arrier W

all [CM
Z-1]) includes 

excavation of all unsaturated contam
inated surficial soil on the form

er facility and surficial soils 
in C

M
Z-2A

 from
 0 to 3-ft bis. A

ll of this soil w
ould be placed inside the CM

Z-1 A
lternative #2 

barrier w
all and capped for long-term

 isolation. A
 total of 61,794 cy of soil is estim

ated for this 
alternative, plus the 9,208 cy of soil that exceeds the LD

R
 criteria from

 Pine and G
im

ble Streets. 
The resulting cap w

ould be sloped at a 2:1 horizontal/vertical angle and com
pleted as described 

in CM
Z-1 w

ith a m
ulti-com

ponent cap consisting of 18 inches of clean fill, 6 inches of enriched 
soil and then hydro seeding. Excavation and placem

ent w
ould include all appropriate 

engineering controls for dust control and m
onitoring.
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A
ll C

M
Z-4A

 soils w
ith the exception of soils that currently overlays CM

Z-3 w
ould be placed 

inside the CM
Z-1 A

lternative #2 B
arrier W

all and capped for long-term
 isolation. The soil 

currently overlying CM
Z-3 w

ill be placed w
ithin a new

 encapsulated cell w
ithin CM

Z-3.

12.2.6  C
M

Z
-4B

 A
lternative #4 (E

xcavation/ D
isposal O

n-facility O
ver C

M
Z

-2A
/3 A

reas)
CM

Z-4B
 A

lternative #4 (Excavation/D
isposal O

n-facility O
ver CM

Z-2A
/3 A

reas) w
as chosen as 

the recom
m

ended rem
edy for this zone. This A

lternative includes excavation of all unsaturated 
contam

inated surficial soil located off-facility at depths ranging from
 6 inches to a m

axim
um

 
depth of 

3-ft bis (top of the average w
ater table). The soil w

ould be spread over the C
M

Z-2A
 

and CM
Z-3 areas for long-term

 isolation. The resulting cap w
ould be sloped at a 2:1 

horizontal/vertical angle and com
pleted w

ith a 2-ft m
ulti-com

ponent cap and soil cover and then 
hydro seeded. Excavation and placem

ent w
ould include all appropriate engineering controls for 

dust control and m
onitoring. The 35,000 CY

 soil stockpile that currently exists on the form
er 

A
C

W
 facility w

ould also be spread over the CM
Z-2A

/3 areas. The encapsulation of the CM
Z- 

2A
/3 areas to provide further protection of the groundw

ater and w
ill level out the heights of these 

tw
o capped areas.

12.2.7 O
U

2/C
M

Z-5 Interim
 A

lternative #3 (ISC
O

/ISE
B

 T
reatm

ent B
arriers)

The  Interim
 R

em
edy recom

m
ended for O

U
2/CM

Z-5 is the ISC
O

/ISEB
 Treatm

ent B
arriers 

rem
edy (A

lternative #3) for addressing the dissolved PC
P groundw

ater plum
e on the eastern part 

of the Site. This alternative is an extension of the ISC
O

/ISEB
 biobarrier concept that w

as 
selected for CM

Z-3 (A
lternative #2). PCP is am

enable to treatm
ent w

ith various oxidants and 
can be aerobically or anaerobically biodegraded. A

erobic biodegradation is likely to be m
ore 

successful, especially given the current aquifer geochem
istry. The ISC

O
/ISEB

 barrier cluster 
w

ells w
ould be installed along the Pensacola Bay shoreline. This location w

ill intercept any 
existing or future dissolved PC

P contam
ination before it can im

pact the Bay.

Injection w
ells w

ould be used for the addition of either a liquid or gaseous oxidant or oxygen for 
both areas. The w

ells w
ould be screened from

 30 to 70 ft bis to correspond w
ith the existing 

layer of dissolved phase contam
ination and the hydraulic profile of the Bay. A

lternately, 
horizontally drilled w

ells could be used to accom
plish the sam

e function. A
pproxim

ately 21 
ISCO

/ISEB
 w

ells w
ould be installed along a 800-ft lateral treatm

ent barrier. W
ells w

ould be 
spaced at 40-ft (typical) intervals. B

ench scale or pilot scale testing w
ill be required to validate 

these assum
ptions.

The  treatm
ent barrier w

ill also be successful for treatm
ent of advected PA

H
s, m

ost notably 
naphthalene. The use of injected oxygen for biorem

ediation of naphthalene has been 
successfully pilot tested at the nearby ETC

 Site using a horizontally screened w
ell and the 

infusion of 90 percent oxygen.

G
roundw

ater m
onitoring w

ill be conducted to assess the effectiveness of the D
N

A
PL

 source 
treatm

ent in reducing the naphthalene/SV
O

C
 plum

e on the w
est side of the Site. This 

recom
m

endation reflects a consideration that active treatm
ent at the foot of the B

ay should not 
be necessary if source and contam

inant flux reduction on-facility abates the dissolved
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naphthalene plum
e sufficiently in a 5-year tim

efram
e follow

ing im
plem

entation of CM
Z-1, 2A

 
and 2B

 rem
edies.

The future selection of this alternative as the final rem
edy is highly contingent upon a thorough 

review
 of the initial post C

M
Z-1, -2 A

 and -3 R
A

 response actions. The needs for any additional 
groundw

ater actions w
ill be accessed during the first Five Y

ear R
eview

s of the rem
edy. D

uring 
the first Five Y

ear R
eview

, the protection of the surface w
ater of Pensacola Bay w

ill be 
evaluated. If significant decreasing trends are present at the first Five Y

ear R
eview

 a final 
groundw

ater R
O

D
 could be w

ritten at that tim
e. Should groundw

ater m
onitoring not show

 
progress tow

ards m
eeting the CTLs in O

U
2/C

M
Z-5, a rem

edy screening and evaluation of other 
possible rem

edies w
ill be com

pleted at that tim
e so a final rem

edy can eventually be selected and 
docum

ented in a final RO
D

 for O
U

2/CM
Z-5.

Figure 11 illustrates the Selected R
em

edy m
ajor com

ponents and the volum
es of soil to be 

handled and contained or rem
oved from

 the Site.

12.3  
C

ost E
stim

ate for the Selected
 R

em
edy

The estim
ated total net present w

orth cost for the Selected R
em

edy is $35.3 m
illion. The cost 

estim
ate for the Selected R

em
edy is included in Table 14. D

etailed cost breakdow
n sheets of the 

com
ponents for each alternative are included in A

ppendix C. The cost estim
ate is based on the 

available inform
ation regarding the anticipated scope of the rem

edial action. C
hanges in the cost 

elem
ents are likely to occur as a result of new

 inform
ation and data collected during the rem

edial 
design phase. M

ajor changes m
ay be docum

ented in the form
 of a m

em
orandum

 to the A
R

 file, 
an ESD

, or a RO
D

 A
m

endm
ent. The projected cost is based on an order-of-m

agnitude 
engineering cost estim

ate that is expected to be w
ithin +50 or -30 percent of the actual project 

cost. Costs are based on the conservative estim
ate of a 30-year tim

efram
e until all cleanup levels 

are m
et.

12.4 
E

stim
ated O

utcom
es of the Selected R

em
edy

The Selected R
em

edy w
ill provide protection of hum

an health and the environm
ent by 

elim
inating, reducing, or controlling risks at the Site through excavation and consolidation of 

contam
ination by isolation/containm

ent, physical rem
oval of w

aste from
 areas of access by 

receptors, m
onitoring of engineering controls, and im

plem
entation of the ICs. The ICs w

ill 
include restrictive covenants for soil and groundw

ater to protect the rem
edy and prevent any 

future exposure routes. Future land use of the Site property is anticipated to continue to be 
industrial/com

m
ercial w

ith the containm
ent area to rem

ain as undeveloped land (or a park). 
Future land use at the Site property is anticipated to be industrial /com

m
ercial. The Site property 

m
ay also be used for recreation (park) w

ith appropriate ICs and engineering controls consisting 
of the cap over the entire area w

hich w
ould prevent exposure to underlying contam

inated soils.

Im
plem

entation of the Selected R
em

edy and achievem
ent of the final cleanup levels w

ill achieve 
the final RA

O
s for the Site. The final cleanup levels determ

ined for this rem
edy are the sam

e as 
those determ

ined during the FS, and are show
n in Tables 4 and 5.
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13.0 
Statutory D

eterm
ination

Based on the inform
ation currently available, EPA

 believes the chosen Selected R
em

edy for each 
of the CM

Zs m
eets the threshold criteria and provides the best balance of tradeoffs am

ong the 
other alternatives w

ith respect to the balancing and m
odifying Criteria. EPA

 expects the Selected 
Rem

edy w
ill satisfy the follow

ing statutory requirem
ents of C

ER
C

LA
 Section 121(b):

• 
Be protective of hum

an health and the environm
ent.

• 
C

om
ply w

ith A
RA

Rs;
• 

Be cost effective; and
• 

U
se perm

anent solutions and alternative treatm
ent technologies or resource recovery 

technologies to the m
axim

um
 extent practicable.

13.1 
Protection of H

um
an

 H
ealth and the E

nvironm
ent (H

H
&

E)
Protection  of hum

an health and the environm
ent w

ill be achieved by the containm
ent and 

therm
al treatm

ent of the residual and free-phase D
N

A
PL

 and creosote im
pacted soil, 

containm
ent of contam

inated surface soil, and in situ treatm
ent of the dissolved groundw

ater 
plum

e that w
ill prevent future m

igration of hazardous substances into C
hico B

ayou/Pensacola 
Bay. Encapsulating and treating the N

A
PE

 and contam
inated surface soil w

ill elim
inate the 

potential risk to H
H

&
E
 from

 these CO
Cs.

13.2 
C

om
pliance w

ith A
R

A
R

s
Section 121(d) of C

ER
C

LA
 and N

C
P
 §300.430(f)(l)(ii)(B

) require that rem
edial actions at 

C
ER

C
LA

 sites attain legally applicable or relevant and appropriate federal and m
ore stringent 

state requirem
ents, standards, criteria, and lim

itations w
hich are collectively referred to as 

“A
R

A
R

s,” unless such A
R

A
R

s are w
aived under C

ER
C

LA
 section 121(d)(4). The Selected 

R
em

edy w
ill com

ply w
ith all A

R
A

R
s and To Be C

onsidered guidance presented in T
ables 13 

and 14.

R
em

oval of im
pacted surface soil rem

oves a source of contam
ination and attains A

RA
Rs. 

C
om

pliance w
ith A

R
A

R
s w

ill be achieved through containm
ent and encapsulation of PTW

 high 
level dioxin soil and isolation and treatm

ent of N
A

PL.

13.3 
C

ost E
ffectiveness

EPA
 has determ

ined that the Selected R
em

edy is cost-effective and that the overall 
protectiveness of the rem

edy is proportional to the overall cost. A
s specified 40 CFR

 
§300.430(f)(l)(ii)(D

), the cost-effectiveness of the Selected R
em

edy w
as assessed by com

paring 
the protectiveness of hum

an-health and the environm
ent in relation to three balancing criteria 

(i.e., long-term
 effectiveness and perm

anence; reduction in T/M
A

^; and short-term
 effectiveness) 

w
ith the other alternatives considered.

The basis for EPA
’s determ

ination of cost-effectiveness is sum
m

arized in Table 15. W
hile m

ore 
than one rem

edial alternative can be considered cost-effective, C
ER

CLA
 does not m

andate that 
the m

ost cost-effective or least expensive rem
edy be selected. The estim

ated total cost (i.e., 
capital plus present w

orth of O
&

M
 costs) of the Selected R

em
edy is $35.3M

 at a five percent
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discount rate. A
 table w

ith five percent and seven percent discount rates can be found in Table 
15.

13.4 
U

se of Perm
anent Solutions and A

lternative T
reatm

ent T
echnologies to the 

M
axim

um
 E

xtent Practicable
EPA

 has determ
ined that the Selected Rem

edy represents the m
axim

um
 extent to w

hich 
perm

anent solutions and treatm
ent technologies can be utilized in a practicable m

anner at the 
Site. O

f those alternatives that are protective of hum
an health and the environm

ent and com
ply 

w
ith A

R
A

R
s, EPA

 has determ
ined that the Selected R

em
edy provides the best balance of 

tradeoffs in term
s of the five balancing criteria, w

hile also considering the statutory preference 
for treatm

ent as a principal elem
ent, bias against off-site treatm

ent and disposal, and considering 
State and com

m
unity acceptance.

EPA
 recom

m
ends developm

ent of at least one alternative that w
ould elim

inate the need for 
long-term

 m
anagem

ent at the Site. Therm
al treatm

ent is a proven treatm
ent m

ethod to rem
ediate 

creosote N
A

PE. N
o other feasible perm

anent rem
edial alternatives w

ere identified due to the 
prohibitive cost to handle the large volum

e of contam
inated soil rem

aining at the Site. 
A

dditionally, treatm
ent options for dioxin contam

inated soil are lim
ited and costly. O

n-facility 
encapsulation is the best balanced option to rem

ediate this CO
C

 and protect potential receptors.

Long term
 effectiveness and perm

anence w
ill be attained by long term

 containm
ent/isolation, 

encapsulation and treatm
ent of N

A
PL

 and contam
inated soil. The barrier w

all and geosynthetic 
clay layer (G

CL), low
 density polyethylene (LD

PE) or high density polyethylene (H
D

PE) liners 
are proven rem

edial treatm
ent m

ethods for this type of w
aste and have long life cycles. 

Im
plem

entability is easily achieved for these alternatives. There are physical obstructions to the 
therm

al and off-facility rem
oval rem

edies such as buildings, roads, utilities, etc. A
 com

petent 
clay layer w

ill serve as the bottom
 of the isolation/containm

ent cell in CM
Z-1. W

hile, reduction 
in toxicity, m

obility, or volum
e is achievable w

ith these alternatives, isolation via containm
ent 

reduces m
obility and effectively elim

inates the risk of a com
pleted exposure pathw

ay.

13.5 
Preference for T

reatm
ent as a Principal E

lem
ent

The N
C

P
 at 40 C

FR
 §300.430(a)(I)(iii)(A

) establishes an expectation that treatm
ent w

ill be used 
to address PTW

 posed by a site w
herever practicable. In general, the priority for treatm

ent for 
PTW

 is placed on source m
aterials considered to be liquid, highly toxic or highly m

obile, w
hich 

generally cannot be contained in a reliable m
anner or w

ould present a significant risk to hum
an 

health or the environm
ent should exposure occur.

A
s stated in the pream

ble to the N
C

P (55 FR
 at 8703, M

arch 8, 1990) and in Superfund 
Publication 9380.3-06FS, “A

 G
uide to Principal Threat and Low

 Level Threat W
astes”), there 

m
ay be situations w

here w
astes identified as constituting a PTW

 m
ay be effectively contained 

(e.g. isolated) rather than treated due to inherent difficulties in treating the w
astes. Thus, this 

allow
s for situations w

here the sam
e treatm

ent rem
edy w

ill be selected for both PTW
s and low

 
level threat w

astes.
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The Selected R
em

edies for C
M

Z-2A
, C

M
Z-2B

, CM
Z-3, and CM

Z-5 satisfy the statutory 
preference for rem

edies that em
ploy treatm

ent to reduce toxicity or volum
e as a principal 

elem
ent. For CM

Z-1, C
M

Z-4A
, and C

M
Z-4B

, treatm
ent alternatives to reduce toxicity or 

volum
e for the creosote D

N
A

PL
 and dioxins w

ere evaluated and determ
ined to be either cost 

prohibitive or involve unproven technologies w
hich w

ould likely fail to m
eet criteria to reduce 

toxicity or volum
e.

13.6 
Five-Y

ear R
eview

 R
equirem

ents
B

ecause this rem
edy w

ill result in hazardous substances, pollutants, or contam
inants rem

aining 
on-site above levels that allow

 for unlim
ited use and unrestricted exposure, a statutory review

 
w

ill be conducted w
ithin five years after initiation of the R

A
 to ensure that the Selected R

em
edy 

is, or w
ill be, protective of hum

an health and the environm
ent. EPA

 w
ill conduct a FY

R
 until 

levels that allow
 for unlim

ited use and unrestricted exposures are achieved.

13.7 
D

ocum
entation of Significant C

hanges
Pursuant  to C

ER
CLA

 117(b) and N
C

P
 §300.430(f)(3)(ii), the RO

D
 m

ust docum
ent any 

significant changes m
ade to the Preferred A

lternative discussed in the Proposed Plan. The 
Proposed Plan, w

hich w
as released for public com

m
ent in A

pril 2017, identified the follow
ing 

A
lternatives in com

bination and conjunction w
ith the R

em
oval R

esponse A
ctions that have been 

conducted, as the site-w
ide Preferred R

em
edy for the A

C
W

 site.

C
M

Z
A

lternative #
D

escription
1

A
lt. #2

B
arrier W

all C
ontainm

ent w
ith Cap

2A
A

lt. #3
SEE

2B
A

lt. #3
SEE

3
A

lt. #2
ISCO

/ISEB
 Barriers

4A
A

lt. #2
Excavation/Encapsulate O

n-facility in B
arrier W

all (C
M

Z-1)
4B

A
lt. #4

Excavation/D
isposal O

n-facility over CM
Z-2A

/3 A
reas

5/O
U

2
A

lt. #3
ISCO

/ISEB
 Treatm

ent B
arriers

ICs to restrict land use and prevent disturbance of on-site engineering controls (e.g., capped area) 
are included in the Selected Rem

edy. The ICs m
ay also include restrictive covenants, property 

deed notices, and governm
ental controls such as local ordinances or zoning restrictions.

EPA
 review

ed all w
ritten and verbal com

m
ents subm

itted during the public com
m

ent period. It 
w

as determ
ined that no significant changes to the rem

edy, as originally identified in the 
Proposed Plan, w

ere necessary or appropriate.

14.0 
R

eferences
B

lack &
 V

eatch, 1993. B
lack &

 V
eatch Special Projects Corp. B

aseline Risk A
ssessm

ent 
R

eport for the A
m

erican C
reosote W

orks Site, Pensacola, Florida. Prepared by B&
V

 W
aste 

Science and Technology Corp. for EPA
 R

egion 4. A
ugust, 1993.
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B
lack &

 V
eatch, 2009. Black &

 V
eatch Special Projects Corp. Focused R

em
edial Investigation 

Report, Revision 0 A
m

erican C
reosote W

orks Superfund Site O
U

3, Pensacola, Escam
bia 

County, Florida, Revision 0. A
pril, 2009.

B
lack &

 V
eatch, 2010. B

lack &
 V
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m
erican C

reosote W
orks Site O

U
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B
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 V
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lack &
 V
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m
erican C

reosote W
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U
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Black &
 V
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an H
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A
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m
erican C

reosote W
orks Superfund Site, Pensacola, Escam
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O
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A
SCO

 Services Incorporated for EPA
 R
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W
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SW
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 540-R
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C
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pril 2017
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esearch C

orporation, Final R
eport: B

ioavailability of D
ioxins and 

D
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pounds in Soil. Prepared for; O
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PA
R

T
 3: R

E
SPO

N
SIV

EN
E

SS
 SU

M
M

A
R

Y

The R
esponsiveness Sum

m
ary for the Site has been prepared in accordance w

ith the 
C

om
prehensive Environm

ental R
esponse, C

om
pensation, and Liability A

ct of 1980 (C
ER

C
LA

), 
as am

ended by the Superfund A
m

endm
ents and R

eauthorization A
ct (SA

R
A

), and the N
ational 

C
ontingency Plan (N

C
P), 40 CFR

 §300.430(0- EPA
's responses to com

m
ents received on the 

Proposed Plan during the public com
m

ent period are included in A
ppendix A.

The Proposed Plan for the Site w
as issued on A

pril 22, 2017. O
n A

pril 26, 2017, the EPA
 hosted 

a Proposed Plan m
eeting at the Sanders Beach-C

orinne Jones R
esource Center. Site docum

ents 
including the R

l, FS Reports and Proposed Plan for the A
m

erican C
reosote W

orks Site w
ere 

m
ade available to the public on A

pril 22, 2017 in the A
dm

inistrative R
ecord (A

R
) repositories. 

The A
R

 repositories are located at the EPA
 R

egion 4 Superfunc^ R
ecords C

enter (61 Forsyth 
Street, A

tlanta, G
A

 30303) and the EPA
 local repository located at the W

est Florida G
enealogy 

Branch located at 5740 N
 9th A

venue, Pensacola, Florida. A
 N

otice of A
vailability w

as 
published in the Pensacola N

ew
s Journal on April 23 and 24, 2017. A

 public com
m

ent period on 
the Proposed Plan w

as held from
 April 22 to M

ay 22, 2017. The com
m

ent period ended on M
ay 

22, 2017. EPA's responses to com
m

ents are included in A
ppendix A

. Several questions w
ere 

asked during the public m
eeting by the attendees after the presentation. EPA's responses to these 

questions are docum
ented in the m

eeting transcript, w
hich is included in A

ppendix B.
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Table 1: Occurrence, Distribution, and Selection of Chemicals of Concern in Soil (2014 HHRA Addendum)
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Chemical 
of Concern Exposure Unit

Min
Cone.'
(Pg/hg)

Max Cone.' 
(Pg/hg)

Mean Cone. 
(Pg/hg)

95% UCL of 
Mean (pg/kg)

Exposure Point 
Cone, (pg/kg)

Background
Cone.

(Pg/hg)

Screening 
Toxicity Value 

(Pg/hg)
On Site 148.3 14,882 5,031 NC 14,882

BaP TEQ OffSiteatSS114 3,844.7 3,844.7 3,844.7 NC 3,844.7 ND 15
Right-of-Way 198.3 3,353.3 1,331 NC 3,353.3

Pentachlorophenol Right-of-Way 58 960 367.2 NC 960 ND 890
2-Methylnaphthalene On Site 6.8 77,000 10,159 NC 77,000 ND 23000

On Site 0.0022 12 1.718 4.201 4.201
OffSiteatSS119 0.019 0.14 0.08 NC 0.14
OffSiteatSS121 0.062 0.092 0.077 NC 0.092
OffSiteatSS126 0.013 0.061 0.037 NC 0.061

2,3,7,8- TCDD Dioxin OffSiteatSS128 0.015 0.060 0.0375 NC 0.060
ND 0.0045TEQ Off Site at SS145 0.023 0.086 0.0593 NC 0.086

PYC Area 0.0033 0.16 0.033 NC 0.16
Right-of-Way 0.049 4.1 0.9898 NC 4.1
Industrial Area West 0.0064 0.130 0.035 NC 0.130
Industrial Area North 0.011 0.130 0.047 NC 0.130

BaP TEQ = Benzo(a)pyrene Toxicity Equivalent 
' Minimum/maximum detected concentration in soil 
NA = None available 
UCL = Upper Confidence Limit
Source: Human Health Risk Assessment Addendum (Black & Veatch, 2014)

TCDD TEQ = Tetrachlorodibenzo-p-dioxin (dioxin) Toxicity Equivalent 
pg/kg = micrograms per kilogram 
NC = Not calculated due to small sample size 
ND = Not Detected
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Table 2: Occurrence, Distribution, and Selection of Chemicals of Concern in Groundwater (2014 HHRA Addendum)
Chemical 

of Concern Exposure Area
Min Cone.' 

(I'g/L)
Max Cone.' 

(Mg/L)

Mean
Cone.
(l»g/L)

95% UCLof 
Mean (pg/L)

Exposure Point 
Cone.
(Pg/E)

Baekground
Cone.
(Pg/E)

Sereening 
Toxieity Value 

(Pg/E)
Shallow 0.0000032 0.000026 0.000011 NA 0.000011

2378-TCDD TEQ Intermediate 0.00000049 0.0037 0.000236 NA 0.000236 ND 0.00000052
Deep 0.00000091 0.000013 0.00000561 NA 0.00000561

Shallow 3.4 170 60.97 NA 60.97
Benzene Intermediate 3.4 190 82.87 NA 82.87 ND 0.39

Deep 1.6 51 16.86 NA 16.86
Shallow 1.2 66 33.11 NA 33.11

Ethylbenzene Intermediate 1.2 74 45.08 NA 45.08 ND 1.3
Deep 6.1 47 19.54 NA 19.54

Shallow 3.4 213 102 NA 102
Xylenes Intermediate 3.4 222 119.4 NA 119.4 ND 190

Deep 11 111 37.16 NA 37.16
Shallow 6.2 870 291.5 NA 291.5

Acenaphthene Intermediate 6.2 520 185.4 NA 185.4 ND 400
Deep 1.9 320 135.8 NA 135.8

Benzo(a) Anthracene
Shallow 1.1 120 14.7 NA 14.7

ND 0.029
Intermediate 1.1 12 1.879 NA 1.879

Benzo(a)Pyrene Shallow 42 45 42.19 NA 42.19 ND 0.0029

Benzo(b) Fluoranthene
Shallow 2.1 52 6.805 NA 6.805

ND 0.029Intermediate 2.1 2.1 2.1 NA 2.1
Benzo(k) Fluoranthene Shallow 48 50 48.1 NA 48.1 ND 0.29

Shallow 8.7 740 303 NA 303
Carbazole Intermediate 8.7 740 264.6 NA 264.6 ND NA

Deep 130 300 201.4 NA 201.4
Chrysene Shallow 1.2 100 11.2 NA 11.2 ND 2.9

Shallow 3.1 530 161.1 NA 161.1
Dibenzofuran Intermediate 3.4 310 97.46 NA 97.46 ND 5.8

Deep 48 150 80.5 NA 80.5
Fluoranthene Shallow 22.7 690 67.9 NA 67.9 ND 630

Shallow 4.1 690 165.4 NA 165.4
Fluorene Intermediate 4.1 280 91.37 NA 91.37 ND 220

Deep 43 120 70.93 NA 70.93
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Chemical 
of Concern Exposure Area

Min Cone.' 
(Pg/L)

Max Cone.' 
(Pg/L)

Mean
Cone.
(Pg/L)

95% UCL of 
Mean (pg/L)

Exposure Point 
Cone.
(pg/L)

Background
Cone.
(pg/L)

Screening 
Toxicity Value 

(pg/L)
Shallow 1.3 11000 5180 NA 5180

Naphthalene Intermediate 300 15000 5100 NA 5100 ND 0.14
Deep 1300 4800 2400 NA 2400

Shallow 11 1100 511.5 NA 511.5
2-Methyl Naphthalene Intermediate 11 830 366.2 NA 366.2 ND 27

Deep 45 250 134.2 NA 134.2
Shallow 5.9 1700 211.1 NA 211.1

Phenanthrene Intermediate 5.9 280 65.08 NA 65.08 ND 87
Deep 25 69 45.67 NA 45.67

Pyrene Shallow 1.8 3900 180.8 NA 180.8 ND 87
Shallow 1.5 260 74.03 NA 74.03

1,1-Biphenyl Intermediate 1.5 120 47.79 NA 47.79 ND 0.83
Deep 14 38 24.58 NA 24.58

1,2,4-Trichloro Benzene Intermediate 50 50 50 NA 50 ND 0.99
2,4,6-Trichloro Phenol Shallow 10 12 10.43 NA 10.43 ND 3.5

Shallow 81 16000 3525 NA 3525
2,4-Dimethyl Phenol Intermediate 1.2 13000 2542 NA 2542 ND 270

Deep 29 150 45.92 NA 45.92
2-Methylphenol Shallow 3.8 7900 1950 NA 1950 1

ND 720(o-Cresol) Intermediate 2.4 7100 1092 NA 1092
3-Methylphenol Shallow 6.3 24000 5034 NA 5034

ND 720(m-Cresol) Intermediate 40 19000 2502 NA 2502
4-Methylphenol Shallow 6.3 24000 5034 NA 5034

1 Af\f\(p-Cresol) Intermediate 40 19000 2502 NA 2502
INU 14UU

Pentachlorophenol
Shallow 7.5 310 54.26 NA 54.26

Intermediate 59 2600 432.9 NA 432.9
JNU

Phenol
Shallow 6.7 6800 1580 NA 1580

ND 4500
Intermediate 18 6600 717.7 NA 717.7

TCDD TEQ = Tetrachlorodibenzo-p-dioxin (dioxin) Toxicity Equivalent 
|ig/L = microgratns per Liter
' Minimum/maximum detected concentration in groundwater
Source: Human Health Risk Assessment Addendum (Black & Veatch, 2014)

ND = Not detected
NC = Not calculated due to small sample size 
NA = Not applicable
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Table 3 Risk Characterization Summary - Carcinogens in Surface Soil - Current/Future Resident (2014 HHRA Addendum)

Scenario Timeframe: Current/Future 
Receptor Population: Resident 
Receptor Age: Lifetime

Medium Exposure Medium

Soil Surface Soil

Exposure
Point

Chemical of 
Concern Ingestion

Carcinogenic Risks 

Inhalation Dermal Exposure Routes 
Total

Off-Site BaP TEQ 4.4E-05 1.3E-09 1.5E-04 2.0E-04
SS114 Soil Risk Total = 2.0E-04

Off-Site 2,3,7,8-TCDD TEQ 2.8E-05 1.9E-09 7.7E-06 3.6E-05
SS119 Soil Risk Total = 3.6E-05

Off-Site 2,3,7,8-TCDD TEQ 1.9E-05 l.lE-09 5.0E-06 2.4E-05
SS121 Soil Risk Total = 2.4E-05

Off-Site 2,3,7,8-TCDD TEQ 1.2E-05 7.0E-10 3.3E-06 1.6E-05
SSI 26 Soil Risk Total = 1.6E-05

Off-Site 2,3,7,8-TCDD TEQ 1.2E-05 6.9E-010 3.3E-06 1.5E-05
SSI 28 Soil Risk Total = 1.5E-05

Off-Site 2,3,7,8-TCDD TEQ 1.8E-05 9.9E-10 4.7E-06 2.2E-05
SS145 Soil Risk Total = 2.2E-05

PYC Area
2,3,7,8-TCDD TEQ 3.3E-05 1.8E-09 8.8E-06 4.1E-05

Soil Risk Total = 4.1E-05
BaP TEQ 3.8E-05 l.lE-09 1.3E-04 1.7E-04

Right-Of-Way
Pentachlorophenol 6.0E-07 1.5E-12 4.0E-06 4.6E-06

2,3,7,8-TCDD TEQ 8.3E-04 4.7E-08 2.2E-04 l.lE-03
Soil Risk Total = 1.2E-03

Industrial Area West
2,3,7,8-TCDD TEQ 2.6E-05 1.5E-09 7.1E-06 3.4E-05

Soil Risk Total = 3.4E-05

Industrial Area North
2,3,7,8-TCDD TEQ 2.6E-05 1.5E-09 7.1E-06 3.4E-05

Soil Risk Total = 3.4E-05

BaP TEQ = Benzo(a)pyrene Toxicity Equivalent
Bold values indicates cancer risks are greater than IE-04 upper bound risk
Source: Human Health Risk Assessment Addendum (Black & Veatch, 2014)

TCDD TEQ = Tetrachlorodibenzo-p-dioxin (dioxin) Toxicity Equivalent



American Creosote Works (ACW) Superfiind Site 
Record of Decision 

August 2017
Table 4 Risk Characterization Summary - Non-carcinogens in Surface Soil - Current/Future Child Resident (2014 HHRA Addendum)

Scenario Timeframe: Current/Future 
Receptor Population: Resident 
Receptor Age: Child

Medium Exposure
Medium

Soil Surface Soil

Exposure
Point

Chemical of 
Concern

Non-cancer Hazard Index

Ingestion Inhalation Dermal Exposure Routes 
Total

Off-Site
SS114

BaP TEQ NC 1 NC NC NC
Soil HI Total = NC

Off-Site
SSI 19

2,3,7,8-TCDD TEQ 3 0.000002 0.4 3
Soil HI Total = 3

Total Reproduction HI = 3

Off-Site
SS121

2,3,7,8-TCDD TEQ 2 0.000002 0.2 2
Soil HI Total = 2

Total Reproduction HI = 2

Off-Site
SSI 26

2,3,7,8-TCDD TEQ 1 0.000001 0.2 1
Soil HI Total = 1

Total Reproduction HI = 1

Off-Site
SS128

2,3,7,8-TCDD TEQ 1 0.000001 0.2 1
Soil HI Total = 1

Total Reproduction HI = 1

Off-Site
SS145

2,3,7,8-TCDD TEQ 2 0.000002 0.2 2
Soil HI Total = 2

Total Reproduction HI = 2

PYC Area
2,3,7,8-TCDD TEQ 3 0.000003 0.4 3

Soil HI Total = 3
Total Reproduction HI = 3

Right-Of-Way

2,3,7,8-TCDD TEQ 75 0.00007 10 85
BaP TEQ NC NC NC NC

Soil HI Total = 85
Total Reproduction HI = 85
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Table 4 Risk Characterization Summary - Non-carcinogens in Surface Soil/Dry Sediment - Current/Future Child Resident (2014 HHRA Addendum)

Scenario Timeframe: Current/Future 
Receptor Population: Resident 
Receptor Age: Child

Medium Exposure
Medium

Exposure
Point

Chemical of 
Concern Ingestion

Non-cancer Hazard Index

Inhalation Dermal Exposure Routes 
Total

Industrial Area 2,3,7,8-TCDD TEQ 2 0.000002 0.3 3
West Soil HI Total = 3

Total Reproduction HI = 3

Industrial Area
North

2,3,7,8-TCDD TEQ 2 0.000002 0.3 3
Soil HI Total = 3

Total Reproduction HI = 3

BaP TEQ = Benzo(a)pyrene Toxicity Equivalent 
HI = Hazard Index
Bold values indicate target organ HI > 1
Source: Human Health Risk Assessment Addendum (Black & Veatch, 2014).

TCDD TEQ = Tetrachlorodibenzo-p-dioxin (dioxin) Toxicity Equivalent 
NC = Not Calculated. Non-cancer toxicity criteria not available.

Table 5 Risk Characterization Summary - Carcinogens in Surface Soil Current/Future Industrial Worker (2014 HHRA Addendum)

Scenario Timeframe: Current/Future 
Receptor Population: Industrial Worker 
Receptor Age: Adult

Medium Exposure Medium

Soil Surface Soil

Exposu re 
Point

On Site

Chemical of 
Concern Ingestion

Carcinogenic Risks 

Inhalation Dermal Exposure Routes 
Total

2,3,7,8-TCDD
TEQ 1.9E-04 2.9E-08 1.3E-05 2.0E-04

BaP TEQ 3.8E-05 2.9E-09 3.3E-05 7.1E-05
Soil Risk Total = 2.7E-04

BaP TEQ = Benzo(a)pyrene Toxicity Equivalent
Bold values indicate cancer risk > IE-04 upper bound risk
Source: Human Health Risk Assessment Addendum (Black & Veatch, 2014)

TCDD TEQ = Tetrachlorodibenzo-p-dioxin (dioxin) Toxicity Equivalent
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Table 6 Risk Characterization Summary - Non-carcinogens in Surface Soil Current/Future Industrial Worker (2014 HHRA Addendum)

Scenario Timeframe: Current/Future 
Receptor Population: Industrial Worker 
Receptor Age: Adult

Medium

Soil

Exposure
Medium

Surface Soil

Exposure
Point

On Site

Chemical of 
Concern Ingestion

Non-cancer Hazard Index 

Inhalation Dermal Exposure Routes 
Total

2,3,7,8-TCDD
TEQ 6 0.00005 0.4 6

BaP TEQ NC NC NC NC
Soil Total HI = 6

Total Reproduction HI = 6

BaP TEQ = Benzo(a)pyrene Toxicity Equivalent 
HI = Hazard Index
Bold values indicate target organ HI > 1
Source: Human Health Risk Assessment Addendum (Black & Veatch, 2014)

TCDD TEQ = Tetrachlorodibenzo-p-dioxin (dioxin) Toxicity Equivalent 
NC = Not Calculated. Non-cancer toxicity criteria not available

Table 7 Risk Characterization Summary - Carcinogens in Surface Soil Current/Future Recreational User (2014 HHRA Addendum)

Scenario Timeframe: Current/Future 
Receptor Population: Recreational User 
Receptor Age: Lifetime

Medium

Soil

Exposure Medium

Surface Soil

Exposure
Point

On Site

Chemical of 
Concern Ingestion

Carcinogenic Risks 

Inhalation Dermal Exposure Routes 
Total

2,3,7,8-TCDD
TEQ 1.3E-04 7.2E-09 3.4E-05 1.6E-04

BaP TEQ 2.5E-05 7.3E-10 8.8E-05 l.lE-04
2-Methyl

Naphthalene NC NC NC NC

Soil Risk Total = 2.7E-04

BaP TEQ = Benzo(a)pyrene Toxicity Equivalent
Bold values indicate cancer risk> IE-04 upper bound risk

Source: Human Health Risk Assessment Addendum (Black & Veatch, 2014)

TCDD TEQ = Tetrachlorodibenzo-p-dioxin (dioxin) Toxieity Equivalent 
NC = Not ealculated.. Cancer toxicity criteria not available
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Table 8 Risk Characterization Summary - Non-Carcinogens in Surface Soil Current/Future Recreational User (2014 HHRA Addendum)

Scenario Timeframe: Current/Future 
Receptor Population: Reereational User 
Receptor Age: Child

Medium Exposure Medium

Soil Surface Soil/

Exposure
Point

On Site

Chemical of 
Concern Ingestion

Non-cancer Hazard Index

Inhalation Dermal Exposure Routes 
Total

2,3,7,8-TCDD
TEQ 11 0.00001 2 13

BaP TEQ NC NC NC NC
2-Methyl

Naphthalene .04 NC .07 0.1

Soil Total HI = 13
Total Reproduetion HI = 13

BaP TEQ = Benzo(a)pyrene Toxicity Equivalent 
HI = Hazard Index
Bold values indicate target organ HI > 1
Source: Human Health Risk Assessment Addendum (Black & Veatch, 2014)

TCDD TEQ = Tetrachlorodibenzo-p-dioxin (dioxin) Toxicity Equivalent 
NC = Not Calculated. Non-cancer toxicity criteria not available.
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Table 9 Risk Characterization Summary - Carcinogens in Groundwater Current/Future Resident (2014 HHRA Addendum)

Scenario Timeframe: Current/Future 
Receptor Population: Resident 
Receptor Age: Lifetime

Medium
Exposure
Medium

Exposure
Point

Groundwater
Shallow

Groundwater
Shallow

Groundwater

Chemical of 
Concern Ingestion

Carcinogenic Risks 
Inhalation and Dermal Exposure Routes Total

2,3,7,8-TCDD TEQ 2.1E-05 NE 2.1E-05
Benzene 5.0E-05 9.8E-05 1.5E-04

Ethylbenzene 5.4E-06 1.7E-05 2.2E-05
Xylenes NC NC NC

Acenaphthene NC NC NC
Benzo(a)Anthracene 1.6E-04 NE 1.6E-04

Benzo(a)Pyrene 4.6E-03 NE 4.6E-03
Benzo(b)Fluoranthene 7.4E-05 NE 7.4E-05
Benzo(k)Fluoranthene 5.2E-05 NE 5.2E-05

Carbazole NC NC NC
Chrysene 1.2E-06 NE 1.2E-06

Dibenzofuran NC NC NC
Fluoranthene NC NC NC

Fluorene NC NC NC
Naphthalene NC 3.6E-02 3.6E-02

2-Methylnaphthalene NC NC NC
Phenanthrene NC NC NC

Pyrene NC NC NC
1,1-Biphenyl 8.8E-06 NE 8.8E-06

2,4,6-Trichlorophenol 1.7E-06 NE 1.7E-06
2,4-Dimethylphenol NC NC NC

2-Methylphenol NC NC NC
3-Methylphenol NC NC NC
4-Methylphenol NC NC NC

Pentachlorophenol 3.2E-04 NE 3.2E-04
Phenol NC NC NC

Shallow Groundwater Risk Total = 4.1E-02
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Table 9 Risk Characterization Summary - Carcinogens in Groundwater Current/Future Resident (2014 HHRA Addendum)

Scenario Timeframe: Current/Future 
Receptor Population: Resident 
Receptor Age: Lifetime

Medium
Exposure
Medium

Exposure
Point

Intermediate
Groundwater

Intermediate
Groundwater

Chemical of 
Concern Ingestion

Carcinogenic Risks 
Inhalation and Dermal Exposure Routes Total

2,3,7,8-TCDD TEQ 4.6E-04 NE 4.6E-04
Benzene 6.8E-05 1.3E-04 2.0E-04

Ethylbenzene 7.4E-06 2.3E-05 3.1E-05
Xylenes NC NC NC

Acenaphthene NC NC NC
Benzo(a)Anthracene 2.0E-05 NE 2.0E-05

Benzo(b)Fluoranthene 2.3E-05 NE 2.3E-05
Carbazole NC NC NC

Dibenzoftiran NC NC NC
Fluorene NC NC NC

Naphthalene NC 3.5E-02 3.5E-02
2-Methylnaphthalene NC NC NC

Phenanthrene NC NC NC
1,1-Biphenyl 5.7E-06 NE 5.7E-06

1,2,4-Trichlorobenzene 2.2E-05 NE 2.2E-5
2,4-Dimethylphenol NC NC NC

2-Methylphenol NC NC NC
3-Methylphenol NC NC NC
4-Methylphenol NC NC NC

Pentachlorophenol 2.6E-03 NE 2.6E-03
Phenol NC NC NC

Intermediate Groundwater Risk Total = 3.8E-02
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Table 9 Risk Characterization Summary - Carcinogens in Groundwater Current/Future Resident (2014 HHRA Addendum)

Scenario Timeframe: Current/Future 
Receptor Population: Resident 
Receptor Age: Lifetime

Medium
Exposure
Medium

Exposure
Point

Deep
Groundwater

Deep
Groundwater

Chemical of 
Concern Ingestion

Carcinogenic Risks 
Inhalation and Dermal Exposure Routes Total

2,3,7,8-TCDD TEQ l.lE-05 NE
1

l.lE-05
Benzene 1.4E-05 2.7E-05 4.1E-05

Ethylbenzene 3.2E-06 l.OE-05 1.3E-05
Xylenes NC NC NC

Acenaphthene NC NC NC
Carbazole NC NC NC

Dibenzofuran NC NC NC
Fluorene NC NC NC

Naphthalene NC 1.7E-02 1.7E-02
2-Methylnaphthalene NC NC NC

Phenanthrene NC NC NC
1,1-Biphenyl 2.9E-06 NE 2.9E-06

2,4-Dimethylphenol NC NC NC
Deep Groundwater Risk Total = 1.7E-02

BaP TEQ = Benzo(a)pyrene Toxicity Equivalent 
NE = Not evaluated
Bold values indicate cancer risk > lE-04 upper bound risk
Source: Human Health Risk Assessment Addendum (Black & Veatch, 2014)

TCDD TEQ = Tetrachlorodibenzo-p-dioxin (dioxin) Toxicity Equivalent 
NC = Not Calculated. Cancer toxicity criteria not available.
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Table 10 Risk Characterization Summary - Non-carcinogens in Groundwater Current/Future Resident (2014 HHRA Addendum)

Scenario Timeframe: Current/Future 
Receptor Population: Resident 
Receptor Age: Child

Medium
Exposure
Medium

Exposure
Point

Groundwater
Shallow

Groundwater
Shallow

Groundwater

Chemical of 
Concern Ingestion

Non-cancer Hazard Index 
Inhalation 

Dermal
Exposure Routes Total

2,3,7,8-TCDD TEQ 1 NE 1
Benzene 1 1 2

Ethylbenzene 0.02 0.02 0.04
Xylenes 0.03 0.5 0.5

Acenaphthene 0.3 NE 0.3
Benzo(a)Anthracene NC NC NC

Benzo(a)Pyrene NC NC NC
Benzo(b)Fluoranthene NC NC NC
Benzo(k)Fluoranthene NC NC NC

Carbazole NC NC NC
Chrysene NC NC NC

Dibenzofuran 10 NE 10
Fluoranthene 0.1 NE 0.1

Fluorene 0.3 NE 0.3
Naphthalene 17 828 844

2-Methylnaphthalene 8 NE 8
Phenanthrene 0.4 NE 0.4

Pyrene 0.4 NE 0.4
1,1-Biphenyl .009 89 89

2,4,6-Trichlorophenol 0.7 NE 0.7
2,4-Dimethylphenol 11 NE 11

2-Methylphenol 2 NE 2
3-Methylphenol 6 NE 6
4-Methylphenol 3 NE 3

Pentachlorophenol 0.7 NE 0.7
Phenol 0.3 NE 0.3

Shallow Groundwater Total HI = 982
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Table 10 Risk Characterization Summary - Non-carcinogens in Groundwater Current/Future Resident (2014 HHRA Addendum)

Scenario Timeframe: Current/Future 
Receptor Population: Resident 
Receptor Age: Child

Med ill 111
Exposure
Medium

Exposure
Point

Shallow
Groundwater

Intermediate
Groundwater

Shallow
Groundwater

Intermediate
Groundwater

Chemical of
Concern Ingestion

Non-cancer Hazard Index
Inhalation

Dermal
Exposure Routes l otal

Total Liver HI = 90
Total Reproduction HI = 2

Total Respiratory HI = 928
Total Blood HI = 13

Total Kidney HI = 90
Total Body Weight HI = 26

Total Motor Coordination HI = 12
Total Growth and Body Fat HI = 10

Total Lethargy and Prostration HI = 11
Total CNS HI = 10

2,3,7,8-TCDD TEQ 22 NE 22
Benzene 1 1 3

Ethylbenzene 0.03 0.02 0.05
Xylenes 0.04 0.6 0.6

Acenaphthene 0.2 NE 0.2
Benzo(a)Anthracene NC NC NC

Benzo(b)Fluoranthene NC NC NC
Carbazole NC NC NC

Dibenzofuran 6 NE 6
Fluorene 0.1 NE 0.1

Naphthalene 16 815 831
2-Methylnaphthalene 6 NE 6

Phenanthrene 0.1 NE 0.1
1,1-Biphenyl 0.006 57 57

1,2,4-Trichlorobenzene 0.3 12 12
2,4-Dimethylphenol 8 NE 8

2-Methylphenol 1 NE 1
3-Methylphenol 3 NE 3
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Table 10 Risk Characterization Summary - Non-carcinogens in Groundwater Current/Future Resident (2014 HHRA Addendum)

Scenario Timeframe: Current/Future 
Receptor Population: Resident 
Receptor Age: Child

ivied ill in
Fxposiire

Med ill III

Exposure
Point

Chemical of 
Concern

Intermediate
Groundwater

Deep
Groundwater

Intermediate
Groundwater

Deep
Groundwater

Ingestion

Non-cancer Hazard Index 
Inhalation 

Dermal
Exposure Routes Total

4-Methylphenol 2 NE 2
Pentachlorophenol 6 NE 6

Phenol 0.2 NE 0.2
Intermediate Groundwater Total HI = 958

Total Liver HI = 63
Total Reproduction HI = 22

Total Respiratory HI = 892
Total Blood HI = 11

Total Kidney HI = 57
Total Body Weight HI = 21

Total Motor Coordination HI = 9
Total Growth and Body Fat HI = 6

Total Lethargy and Prostration HI = 8
Total CNS HI = 5

2,3,7,8-TCDD TEQ 0.5 NE 0.5
Benzene 0.3 0.3 0.5

Ethylbenzene 0.01 0.009 0.02
Xylenes 0.01 0.2 0.2

Acenaphthene 0.1 NE 0.1
Carbazole NC NC NC

Dibenzofuran 5 NE 5
Fluorene 0.1 NE 0.1

Naphthalene 8 384 391
2-Methylnaphthalene 2 NE 2

Phenanthrene 0.1 NE 0.1
1,1-Biphenyl 0.003 29 29

2,4-Dimethylphenol 0.1 NE 0.1
Deep Groundwater Total HI = 430
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Table 10 Risk Characterization Summary - Non-carcinogens in Groundwater Current/Future Resident (2014 HI IRA Addendum)

Scenario Timeframe: Current/Future 
Receptor Population: Resident 
Receptor Age: Child

Medium
Exposure
Medium

Deep
Groundwater

Exposure
Point

Deep
Groundwater

Non-cancer Hazard Index
Chemical of

Inhalation
Concern Ingestion

Dermal
Exposure Routes Total

Total Liver HI = 30
Total Respiratory HI = 415

Total Kidney HI = 30
Total Body Weight HI = 8

Total Growth and Body Fat HI = 5

BaP TEQ = Benzo(a)pyrene Toxicity Equivalent 
NE = Not evaluated
Bold values indicate target organ HI > 1
Source: Human Health Risk Assessment Addendum (Black & Veatch, 2014)

TCDD TEQ = Tetrachlorodibenzo-p-dioxin (dioxin) Toxicity Equivalent 
NC = Not Calculated. Non-cancer toxicity criteria not available.
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ChtMiiical of Concern
Residential

Cleanup Goal'
Coni inercial/lndiist rial 

Cleanup Goal' Basis

BaP TEQ 0.1 mg/kg 0.7 mg/kg FDEP SCTL'

Pentachlorophenol 7.2 mg/kg 28 mg/kg FDEP SCTL'

2-Methylnaphthalene 210 mg/kg 2,100 mg/kg FDEP SCTL'

2,3,7,8 TCDD TEQ (dioxin) 7 ng/kg 30 ng/kg FDEP SCTL'
Key:
BaP TEQ = Benzo(a)pyrene Toxicity Equivalent 
ng/kg = milligrams per kilogram 
FDEP Soil Cleanup Target Level (SCTL) based on lE-06 cancer risk or hazard index of 1
Naphthalene concentrations onsite exceed the State Commercial -SCTL for naphthalene was screened out as a COC by the risk assessment. The Site remedy includes engineering 

:ontrols (caps or 2 ft thick soil covers) throughout the Site property, which will effectively address these naphthalene concentrations.”

TCDD TEQ = Tetrachlorodibenzo-p-dioxin (dioxin) Toxicity Equivalent 
ng/kg = nanograms per kilogram
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Chemical of Concern Medium
Residential

Lifetime (10 '’ Risk) 
(pg/L)

Residential
Child (HQ=1) 

(pg/L)

EPA MCL
(Pg/L)

FDEP GCTL
(Pg/L)

2,3,7,8 TCDD TEQ (dioxin) Groundwater 5.2E-07 l.lE-05 3.00E-05 3.00E-05
Benzene Groundwater 6.2E-04 3.1E+01 5.00E+00 l.OE+00

Ethylbenzene Groundwater 2.0E-03 NA 7.00E+02 3.0E+01
Xylenes Groundwater NA 2.0E+02 l.OOE+04 2.0E+01

Acenaphthene Groundwater NA 9.4E+02 NE 2.0E+01
Benzo(a)anthracene Groundwater 3.6E-02 NA NE 5.0E-02

Benzo(a)pyrene (BaP) Groundwater 3.6E-03 NA 2.0E-01 2.0E-01
Benzo(b)fluoranthene Groundwater 3.6E-02 NA NE 5.0E-02
Benzo(k)fluoranthene Groundwater 3.6E-01 NA NE 5.0E-01

Carbazole Groundwater NA NA NE 1.8E+00
Chrysene Groundwater 3.6E+00 NA NE 4.8E+00

Dibenzofuran Groundwater NA 1.6E+01 NE 2.8E+01
Fluoranthene Groundwater NA 6.3E+02 NE 2.8E+02

Fluorene Groundwater NA 6.3E+02 NE 2.8E+02
Naphthalene Groundwater 5.2E-03 6.1E+00 NE 1.4E+01

2-Methylnaphthalene Groundwater NA 6.3E+01 NE 2.8E+01
Phenanthrene Groundwater NA 4.7E+02 NE 2.1E+02

Pyrene Groundwater NA 4.7E+02 NE 2.1E+02
1,1-Biphenyl Groundwater 8.4E+00 8.3E-01 NE 5.0E-01

1,2,4-Trichlorobenzene Groundwater 2.3E+00 4.1E+00 7.0E+01 7.0E+01
2,4,6-T richlorophenol Groundwater 6.1E+00 4.1E+00 NE 3.2E+00

2-Methylphenol o-cresol Groundwater NA 1.6E+01 NE 3.5E+01
3-Methylphenol m-cresol Groundwater NA 3.1E+02 NE 3.5E+01



American Creosote Works (ACW) Superfiind Site 
Record of Decision 

August 2017

Table 12 PRGs for Groundwater Chemicals of Concern

KesulciitialResidential FDEP (,CTIEPA MCI
Lifetime (Ur Risk) 

(MS/L)
Child (HQ=1) 

(MS/L)
Med III111Clieinieal of Concern

3.5E+017.8E+02Groundwater4-Methylphenol p-cresol
3.5E+001.6E+03Groundwater2,4-DimethylphenoI

l.OOE+00 l.OE+007.8E+011.7E-01Pentachlorophenol Groundwater
l.OE+014.7E+03GroundwaterPheno

Key:
TCDD TEQ = Tetrachlorodibenzo-p-dioxin (dioxin) Toxicity Equivalent MCE - Maximum Contaminant Level
Hg/L is micrograms per liter NA = Not Applicable; constituent not a concern for cancer risk or non-cancer hazard
' EPA Site Specific Remedial Action Level (SS-RAL) based 10'* cancer risk NE = Not Established 
FDEP’s GCTL are the presumptive remedial goals.
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Table 13 Potential Chemical-specific ARARs

Action/Mfdia

Chemical-Specific ARARs
Uctiiiimiient I’l eri‘i|iiisiU‘ C italioii

Protection of surface water 
from recharge of contaminated 
groundwater

All surface waters of the State shall at all places and at all times be 
free from:
(a) Domestic, industrial, agricultural, or other man-induced non- 

thermal components of discharges, which, alone or in 
combination with other substances or in combination with 
other components of discharges (whether thermal or non- 
thermal):

1. Settle to form putrescent deposits or otherwise create a 
nuisance; or

2. Float as debris, scum, oil, or other matter in such 
amounts as to form nuisances; or

3. Produce color, odor, taste, turbidity, or other conditions 
in such a degree as to create a nuisance; or

4. Are acutely toxic; or
5. Are present in concentrations which are carcinogenic, 

mutagenic, or teratogenic to human beings or to 
significant, locally occurring, wildlife or aquatic 
species, unless specific standards are established for 
such components in subsection 62-302.500(2) or Rule 
62-302.530, F.A.C.; or

6. Pose a serious danger to the public health, safety, or 
welfare.

Presence of pollutant in Waters of 
the State of Florida as defined in 
Section 403.031(13), F.S.- 
Relevant and Appropriate

F.A.C. 62- 
302.500(l)(a)l-6
Minimum Criteria for 
Surface Waters

Shall not exceed the surface water quality criteria for the pollutants 
listed in Table entitled Surface Water Quality Standards.

Presence of pollutant in Waters of 
the State of Florida as defined in 
Section 403.031(13), F.S.- 
Relevant and Appropriate

F.A.C. 62-302.530
Surface Water 
Quality Criteria.

Removal of contaminated 
surface soil for 
Commercial/Industrial use

Specifies Default Soil Cleanup Target Levels (CTLs) for site 
rehabilitation. F.A.C. 62-777 Table II lists the cleanup levels for 
Commercial/Industrial Direct Exposure.

• See ROD Table 11 Surface Soil Remedial Cleanup Levels 
for list of the COCs and corresponding CTL

Rehabilitation (i.e., remediation) of 
site contaminated soil and sediment
- Relevant and Appropriate

F.A.C. 62-777, Table 
II

Soil Cleanup Target 
Levels
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Chemical-Specific ARA^

Action/Media Requirement Prerequisite Citation

Removal of contaminated 
surface soil for Residential use

Specifies Soil Contaminant Cleanup Target Levels (CTLs) for site 
rehabilitation. FAC 62-777 Table II lists the cleanup levels for 
Residential Direct Exposure.

Rehabilitation (i.e., remediation) of 
site contaminated soil and sediment 
- Relevant and Appropriate

F.A.C. 62-777, Table
11

• See ROD Table 11 Surface Soil Remedial Cleanup Levels 
for list of the COCs and corresponding CTL

Soil Cleanup Target 
Levels

ARAR = applicable or relevant and appropriate requirement 
CFR = Code of Federal Regulations 
COCs = contaminants of concern 
CTL = cleanup target level
F.A.C. = Florida Administrative Code, Chapters as specified
F.S. = Florida Statutes
ROD = Record of Decision
TBC = To Be Considered guidance
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Table 14 Potential Action-specific ARARs

Action-Specific ARARs

Action Requirement Prerequisite Citation

"'v^'iTvXf
General Construction Standards — All Land-disturbing Activities (i.e., excavation, clearing, grading, etc.)

Control of storm water 
runoff from soil 
disturbing activities

Must comply with the substantive provisions in the “Generic Permit for 
Stormwater Discharge from Large and Small Construction Activities,” 
document number 62-621.300(4)(a), issued by the FDEP and effective 
February 17,2009. Requires development storm water pollution prevention 
plan and implementation of best management practices and erosion and 
sedimentation controls for stormwater runoff to ensure protection of the 
surface waters of the state.

NOTE'. Plan would be part of CERCLA document such as Remedial Design 
or Remedial Action Work Plan.

Stormwater discharges from large and 
small construction activities to 
surface waters of the State as defined 
in Section 403.031, F.S. - Applicable

F.A.C. 62-
621.300(4)(a)

Generic Permit for 
Stormwater Discharge 
from Large and Small 
Construction Activities

Control of storm water 
runoff from soil 
disturbing activities

No discharge from a stormwater discharge facility shall cause or contribute 
to a violation of water quality standards in waters of the state.

Construction activity (e.g., alteration 
of land contours or land clearing) that 
results in creation of stormwater 
management system as defined in 
F.AC. 62-25.020(15)-Applicable

F.A.C. 62-25.025

Regulation of
Stormwater Discharge

Erosion and sediment control best management practices shall be used as 
necessary during construction activity to retain sediment on site.

These practices shall be designed by an engineer or other competent 
professional experienced in the fields of soil conservation or sediment 
control according to specific site conditions and shall be shown or noted on 
the plans of the stormwater management system.

NOTE: Plan would be part of CERCLA document such as Remedial Design 
or Remedial Action Work Plan.

F.A.C. 62-25.025 (7)
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Action Requirement Prerequisite Citation

Control of Fugitive Dust No person shall cause, let, permit, suffer or allow the emissions of 
unconfined particulate matter from any activity, including vehicular 
movement; transportation of materials; construction, alteration, demolition 
or wrecking; or industrially related activities such as loading, unloading, 
storing or handling; without taking reasonable precautions to prevent such 
emissions.

Land distiubing activity that has 
potential for unconfined emissions of 
particulate matter - Applicable

F.A.C. 62-
296.320(4)(c)

General Pollutant
Emission Limiting
Standards

iitnmndtmwter WtriUi ^ insitaUat}i^
Groundwater Monitoring 
Well Installation

Provides detailed guidance to assist in monitoring well design and 
material specifications for construction of groundwater monitoring well.

Installation of groundwater monitoring 
well to detect migration of contaminants 
- To Be Considered

FDEP, Monitoring Well 
Design and
Construction Guidance 
Manual (2008)

Construction and repair of 
groundwater well

Construction of water well shall be in accordance with the substantive 
requirements specified in F.A.C. 62-532.500(1 )(a) through(i) as 
appropriate.

1

Installation of water well as defined in 
F.A.C. 62-532.200 - Relevant and 
Appropriate

F.A.C. 62-532.500(1) 
Well Casing, Liner
Pipe, Coupling and
Well Screen
Requirements

Wells shall be constructed to meet the following construction criteria 
specified in F.A.C. 62-532.500(3)(a), (b), (e), (f), (g), (h) and (i) as 
appropriate.

F.A.C. 62-532.500(3)
Well Construction
Criteria

Well Covers and Upper
Terminus

Wells shall be covered with a tamper resistant cover when there is an 
interruption in work and meet the criteria specified in F.A.C. 62- 
532.500(4)(a) and (b) as appropriate.

F.A.C. 62-532.500(4)
Top of the Well

Plugging and
abandonment of
groundwater wells

All abandoned wells shall be plugged by filling them from bottom to top 
with neat cement grout or bentonite and capped with a minimum of one 
foot of neat cement grout. An alternate method providing equivalent 
protection shall be approved by the Department and EPA.

Abandonment of water well as defined 
in F.A.C. 62-532.200 - Relevant and 
Appropriate

F.A.C. 62-532.500(5)

Plugging and
abandonment of
groundwater wells con't

In the abandonment of a water well, caution shall be taken to minimize the 
potential entrance of contaminants into the bore hole and ground water 
resource.

Abandonment of water well as defined 
in F.A.C. 62-532.200 - Relevant and 
Appropriate

F.A.C. 62-532.500(3)(f)
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AetioiH^pecUicARARs

Action i^c(|uircmciit Prerequisite Citation

Only water from a potable water source shall be used in the abandonment 
of a water well.

F.A.C. 62- 
532.500(3)(g)

Underground Injection Wells for Groundwater Treatment - Installation, Operation, and Abandonment

Injection of In-Situ Bio-
augmentation agents into 
groundwater

An injection activity cannot allow the movement of fluid containing any 
contaminant into USDWs, if the presence of that contaminant may cause a 
violation of the primary drinking water standards under 40 CFR part 141, 
other health based standards, or may otherwise adversely affect the health 
of persons.
This prohibition applies to well construction, operation, maintenance, 
conversion, plugging, closure, or any other injection activity.

Class V wells [as defined in 40 CFR § 
144.6(e)] - Relevant and Appropriate

40 CFR § 144.82(a)(1)

Abandonment for Class V
wells

Wells must be closed in a manner that complies with the above prohibition 
of fluid movement. Also, any soil, gravel, sludge, liquids, or other 
materials removed from or adjacent to the well must be disposed or 
otherwise managed in accordance with substantive applicable Federal,
State, and local regulations and requirements.

Class V wells [as defined in 40 CFR § 
144.6(e)] - Relevant and Appropriate

40 CFR § 144.82(b)

General Criteria for Class
V well used for
underground injection
(e.g., In-Situ Bio-
augmentation agents)

A well shall be designed and constructed for its intended use, in 
accordance with good engineering practices.

Operation of Class V well Group 4 
(wells associated with aquifer 
remediation projects) - Relevant and 
Appropriate

F.A.C. 62-528.605(1)

May not cause or allow fluids to migrate into underground source of 
drinking water which may cause a violation of a primary or secondary 
drinking water standard contained in Chapter 62-550, F.A.C., or minimum 
criteria contained in Rule 62-520.400, F.A.C., or may cause fluids of 
significantly differing water quality to migrate between underground 
sources of drinking water.

F.A.C. 62-528.605(2)

Construction of Class V 
well used for underground 
injection (e.g., In-Situ 
Bio-augmentation agents)

Shall be constructed so that their intended use does not violate the water 
quality standards of Chapter 62-520. F.A.C., at the point of discharge, 
except where specifically allowed in subsection65-522.300(2), F.A.C.

Operation of Class V well Group 4 
(wells associated with aquifer 
remediation projects) - Relevant and 
Appropriate

F.A.C. 62-528.605(3)
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1

Action Requirement Prerequisite Citation

All drilled wells shall, at a minimum, meet the casing and cementing 
requirements for water well construction set forth in Chapter 62-532,
F.A.C.

F.A.C. 62-528.605(7)

Operation of Class V well 
used for underground 
injection (e.g., In-Situ 
Bio-augmentation agents)

Shall be used or operated in a manner that it does not present a hazard to 
an underground source of water.

Operation of Class V well Group 4 
(wells associated with aquifer 
remediation projects) - Relevant and 
Appropriate

F.A.C. 62-528.610(1)

Pretreatment for fluids injected through existing wells shall be performed 
if necessary to ensure the injected fluid does not violate applicable water 
quality standards in Chapter 52-520, F.A.C.

F.A.C. 62-528.610(3)

Monitoring of Class V 
well used for underground 
injection (e.g., In-Situ 
Bio-augmentation agents)

The need for monitoring shall be determined by the type of well, nature of 
injected fluid, and the water quality of the receiving and overlying 
aquifers.

Note: The monitoring parameters and frequency will be specified in a 
CERCLA document such as Remedial or Removal Action Work Plan.

Operation of Class V well Group 4 
(wells associated with aquifer 
remediation projects) - Relevant and 
Appropriate

F.A.C. 62-528.615(1) 
and (2)

Plugging and
abandonment of Class V 
well used for underground 
injection (e.g., In-Situ 
Bio-augmentation agents)

Prior to abandoning Class V wells, the well shall be plugged with cement 
in a manner that will not allow movement of fluids between underground 
sources of water. Placement of the cement shall be accomplished by any 
recognized and approved method.

Operation of Class V well Group 4 
(wells associated with aquifer 
remediation projects) - Relevant and 
Appropriate.

F.A.C. 62-528.625(3)

Reinjection of treated 
contaminated 
groundwater or
treatment agent

No owner or operator shall construct, operate, maintain, convert, plug, 
abandon, or conduct any other injection activity in a manner that allows 
the movement of fluid containing any contaminant into underground 
sources of drinking water, if the presence of that contaminant may cause a 
violation of any primary drinking water regulation under 40 CFR Part 142 
or may otherwise adversely affect the health or persons.

Underground injection into an 
underground source of drinking 
water - Relevant and Appropriate

40 CFR 144.12(a)
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Action Rct]iiircmciit Prerequisite C itatioii

Operation and A separate air permit will not be required if the total air emissions from all Operation of an active remediation F.A.C. 62-
Monitoring
groundwater
system

of
treatment

on-site remediation equipment system(s) do not exceed 5.51bs/day for any 
single HAP or 13.7 Ibs/day for total HAPs.

Note-. Although permit not required under CERCLA 121 (e)( 1) for on-site 
response actions, the specified thresholds are relevant to application of 
other air emissions requirements.

system that emits contaminants into 
the air - Relevant and Appropriate

780.700(3X0(3.)

Operation and Unless otherwise provided in CERCLA Remedial/Removal Action Work Operation of an active remediation F.A.C. 62-
Monitoring of
groundwater treatment 
system including
groundwater monitoring 
wells

Plan, the following shall be obtained or determined during the active 
remediation:

• Water level data collected from all designated wells, 
piezometers, and staff gauge locations each time monitoring and 
recovery wells are sampled (water-level measurements shall be 
made within 24-hour period)

• Total volume of any free product recovered and the thickness and 
horizontal extent of free product

• Total volume of groundwater recovered from each recovery well
• Concentrations of applicable contaminants based on analyses 

performed on the effluent from the groundwater treatment system
• Concentrations of applicable contaminants based on analyses 

performed on the untreated groundwater from select recovery 
wells

system - Relevant and Appropriate 780.700(1 l)(a) through 
(e)

Operation and Concentrations of recovered vapors from a vacuum extraction system and Operation of an active remediation F.A.C. 62-
Monitoring of post-treatment air emissions if air emissions treatment is provided, must be system utilizing activated carbon off- 780.700(1 l)(i)(l.)(2.)
groundwater
system

treatment conducted weekly for the first month, monthly for the next two months, and 
quarterly thereafter.

Additional sampling may be performed based upon the estimated time of 
breakthrough as follows:

1. Concentrations of recovered vapors from individual wells shall be 
determined using an organic vapor analyzer with a flame ionization

gas treatment - Relevant and 
Appropriate and (3.)
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Action Rcq uiremcnt Prerequi.site Citation

detector, or other applicable field detection device in order to optimize 
airflow rate and contaminant recovery;

2. The influent and effluent samples shall be collected using appropriate air 
sampling protocols and shall be analyzed using an analytical method.

3. The samples shall be collected using appropriate air sampling protocols
as specified in FAC 62-160.

NOTE'. Monitoring frequency, sampling and analysis methods will be 
specified in CERCLA Remedial Action Work Plan.

Florida active
remediation regulation 
for groundwater
bioremediation systems

Specifies that operational parameters for bioremediation systems should 
include measurements of dissolved oxygen at representative monitoring 
locations; rates of biological, chemical, or nutrient enhancement additions, 
an any other indicators of biological activity.

Conducted weekly for the first month, monthly for the next two months, 
and quarterly thereafter or at approved alternative frequency.

NOTE'. Monitoring frequency, sampling and analysis methods will be 
specified in CERCLA Remedial Action Work Plan.

Operation of an active remediation 
system - Relevant and Appropriate

F.A.C. 62-
780.700(1 l)(h)

Florida active
remediation regulation 
for groundwater in-situ 
systems

Specifies that operations parameters for in-situ systems should include 
measurements of biological, chemical, or physical indicators that will 
verify the radius of influence at representative monitoring locations.

Conducted weekly for the first month, monthly for the next two months, 
and quarterly for the first two years and semi-annually thereafter.

NOTE: Monitoring frequency, sampling and analysis methods will be 
specified in CERCLA Remedial Action Work Plan.

Operation of an active remediation 
system - Relevant and Appropriate

F.A.C. 62-
780.700(1 l)(g)
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Action-Specific ARARs

Ret|uircmeiit Prerequisite Citation

Corrective action for 
leaks during operation 
of groundwater
treatment system

If effluent concentrations or air concentrations exceed specified or 
prescribed levels or plume migration occurs during remediation system 
start-up of during operation of the treatment systems, then corrective 
actions shall be taken.

Operation of an active remediation 
system - Relevant and Appropriate

F.A.C. 62-780.700(13)

Post-Active 
Remediation 
Monitoring for
groundwater treatment 
system

Unless otherwise provided in CERCLA Remedial Action Work Plan, the 
following shall be performed as follows:

• A minimum of two monitoring wells is required with at least one 
located at the downgradient edge of the plume; and at least one 
located in the area(s) of highest groundwater contamination or 
directly adjacent;

• Designated monitoring wells shall be sampled quarterly for 
contaminants that were present;

• Water-level measurements in all designated wells and 
piezometers shall be made within 24-hour of initiating each 
sampling event.

Operation of an active remediation 
system - Relevant and Appropriate

F.A.C. 62-
780.750(4)(a) through 
(c)

General standards for 
process vents used in 
treatment of VOC 
contaminated 
groundwater

Select and meet the requirements under one of the options specified below:

• Control HAP emissions from the affected process vents according to 
the applicable standards specified in §§ 63.7890 through 63.7893.

• Determine for the remediation material treated or managed by the 
process vented through the affected process vents that the average 
total volatile organic hazardous air pollutant (VOHAP) concentration, 
as defined in § 63.7957, of this material is less than 10 (ppmw). 
Determination of VOHAP concentration will be made using 
procedures specified in § 63.7943.

Control HAP emissions from affected process vents subject to another 
subpart under 40 CFR part 61 or 40 CFR part 63 in compliance with the 
standards specified in the applicable subpart.

Process vents as defined in 40 CFR § 
63.7957 used in site remediation of 
media (e.g., soil and groundwater) 
that could emit hazardous air 
pollutants (HAP) listed in Table 1 of 
Subpart GGGGG of Part 63 and vent 
stream flow exceeds the rate in 40 
CFR §63.7885(c)(l) - Relevant and 
Appropriate

40 CFR § 63.7885(b)

F.A.C. 62-
204.800(1 l)(b)(59)

Emission limitations for 
process vents used in 
treatment of VOC

Meet the requirements under one of the options specified below:

• Reduce from all affected process vents the total emissions of the HAP 
to a level less than 1.4 kilograms per hour (kg/hr) and 2.8 Mg/yr (3.0 
pounds per hour (Ib/hr) and 3.1 tpy);

Process vents as defined in 40 CFR § 
63.7957 used in site remediation of 
media (e.g., soil and groundwater) 
that could emit hazardous air 
pollutants (HAP) listed in Table 1 of

40 CFR 
63.7890(b)(l)-(4)
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Action Requirement Prerequisite Citation

contaminated
groundwater

• Reduce from all affected process vents the emissions of total organic 
compounds (TOC) (minus methane and ethane) to a level below 1.4 
kg/hr and 2.8 Mg/yr (3.0 Ib/hr and 3.1 tpy);

• Reduce from all affected process vents the total emissions of the HAP 
by 95 percent by weight or more; or

• Reduce from all affected process vents the emissions of TOC (minus 
methane and ethane) by 95 percent by weight or more.

Subpart GGGGG of Part 63 and vent 
stream flow exceeds the rate in 40
CFR § 63.7885(c)(1) - Relevant and 
Appropriate

F.A.C. 62-
204.800(1 l)(b)(59)

Standards for closed 
vent systems and 
control devices used in 
treatment of VOC 
contaminated 
groundwater

For each closed vent system and control device you use to comply with the 
requirements above, you must meet the operating limit requirements and 
work practice standards in Sec. 63.7925(d) through (j) that apply to the 
closed vent system and control device.

NOTE: EPA approval to use alternate work practices under paragraph (j) 
in 40 CFR § 63.7925 will be obtained in a CERCLA document

Closed vent system and control 
devices as defined in 40 CFR §
63.7957 that are used to comply with 
§ 63.7890(b)-Relevant and 
Appropriate

40 CFR § 63.7890(c)

F.A.C. 62-
204.800(1 l)(b)(59)

Monitoring of closed 
vent systems and 
control devices used in 
treatment of VOC 
contaminated 
groundwater

Must monitor and inspect the closed vent system and control device 
according to the requirements in 40 CFR § 63.7927 that apply to the affected

source.
NOTE: Monitoring program will be developed as part of the CERCLA 
process and included in an appropriate CERCLA document.

Closed vent system and control 
devices as defined in 40 CFR § 
63.7957 that are used to comply with 
§ 63.7890(b) - Relevant and 
Appropriate

40 CFR § 63.7892

F.A.C. 62-
204.800(1 l)(b)(59)

Treatment in 
Miscellaneous
Treatment Units (with 
air emissions)

Unit must be located, designed, constructed, operated and maintained, and 
closed in a manner that will ensure protection of human health and the 
environment.

Treatment of RCRA hazardous waste 
in miscellaneous units, except as 
provided in 40 CFR 264.1 - Relevant 
and Appropriate

40 CFR 264.601

Protection of human health and the environment includes, but is not limited 
to, prevention of any release that may have adverse effects due to migration 
of waste constituents in the air considering the factors listed in 40 CFR 
264.60 l(C)(l)-(7).

40 CFR 264.601(c)



American Creosote Works (ACW) Superiund Site 
Record of Decision 

August 2017

Action-Specific ARARs

Action Rc(|uircinent Prerequisite C itiitioii

The requirements of RCRA Subpart A, Air Emission Standards for Process 
Vents do not apply to process vents that would otherwise be subject to this 
subpart when equipped with emission controls and operated in accordance 
with an applicable Clean Air Act regulation codified under 40 CFR Part 60,
Part 61 or Part 63.

Process vents associated with the air 
or steam stripping operations that 
manage hazardous wastes with 
organic concentrations of at least 10 
ppm - Relevant and Appropriate

40 CFR 264.1030(e)

The requirements of RCRA Subpart CC, Air Emission Standards for Tanks, 
Surface Impoundments and Containers do not apply to a waste management 
unit that is solely used for on-site treatment or storage of hazardous waste 
that is placed in the unit as a result of implementing remedial activities 
required under RCRA 3004(u) and (v) or 3008(h), or CERCLA authorities.

Air pollutant emissions with volatile 
organics from a hazardous waste tank, 
surface impoundment or container - 
Relevant and Appropriate

40 CFR 264.1080(a)(5)

Discharge of treated 
groundwater to a 
Wastewater Facility

An industrial user shall not introduce into a Wastewater faciility (WWF) 
any pollutant which causes pass through or interference.

Discharge pollutants into a 
“Wastewater Facility” as defined in 
F.A.C. 62-625.200(29) by an 
industrial user (i.e., source of 
discharge) - Applicable

F.A.C. 62-625.400(1 )(a)

General Prohibitions

Discharge of treated 
groundwater to a 
Wastewater Facility

The following pollutants shall not be introduced into a WWF:

• Pollutants which create a fire or explosion hazard in the WWF
• Pollutants which will cause corrosive structural damage to the WWF, 

but in no case discharges with pH lower than 5.0, unless the WWF is 
specifically designed to accommodate such discharges;

• Solid or viscous pollutants in amounts which will cause obstruction to 
the flow in the WWF resulting in interference;

• Any pollutant, including oxygen demanding pollutants, released in a 
discharge at a flow rate or pollutant concentration which will cause 
interference with the WWF;

• Heat in amounts which will inhibit biological activity in the WWF 
resulting in interference, but in no case heat in such quantities that 
result in the discharge from the treatment plant having a temperature 
that exceeds 40° C (104° F) unless the Department, upon request of

Discharge pollutants into a 
“Wastewater Facility” as defined in 
F.A.C. 62-625.200(29) by an 
industrial user (i.e., source of 
discharge) - Applicable

F.A.C. 62-
625.400(2)(a)-(h)

Specific Prohibitions
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the control authority, approves alternate temperature limits in 
accordance with Rule 62-302.520, F.A.C.;

• Petroleum oil, nonbiodegradable cutting oil, or products of mineral oil 
origin in amounts that will cause interference or pass through;

• Pollutants which result in the presence of toxic gases, vapors, or 
fumes within the WWF in a quantity that will cause acute worker 
health and safety problems; or

• Any trucked or hauled pollutants, except at discharge points 
designated by the control authority.

Local Limits: Where specific prohibitions or limits on pollutants or 
pollutant parameters are developed by a public utility in accordance with 
F.A.C. 62-625.400(3), such limits shall be deemed to be pretreetment 
standards.

Discharge pollutants into a 
“Wastewater Facility” as defined in 
F.A.C. 62-625.200(29) by an 
industrial user (i.e., source of 
discharge) - Applicable

F.A.C. 62-625.400(4)

Waste Characterization - Primary Waste (e.g., excavated waste and contaminated soil, purged ground water) and Secondary Wastes
(e.g., contaminated equipment or treatment residuais)

Characterization of solid 
waste (all primary and 
secondary wastes)

Must determine if solid waste is a hazardous waste using the following
method:
• Should first determine if waste is excluded from regulation under 40 

CFR 261.4; and
• Must then determine if waste is listed as a hazardous waste under 

subpart D 40 CFR Part 261.

Generation of solid waste as defined 
in 40 CFR 261.2 - Applicable

40 CFR 262.11(a) and 
(b)

F.A.C. 62-730.160

Must determine whether the waste is (characteristic waste) identified in 
subpart C of 40 CFR part 261 by either:

(1) Testing the waste according to the methods set forth in subpart C of 
40 CFR part 261, or according to an equivalent method approved by the 
Administrator xmder 40 CFR 260.21; or

Generation of solid waste which is not 
excluded under 40 CFR 261.4(a) - 
Applicable

40 CFR 262.11(c)

F.A.C. 62-730.160
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(2) Applying knowledge of the hazard characteristic of the waste in light 
of the materials or the processes used.

Must refer to Parts 261,262, 264, 265, 266,268, and 273 of Chapter 40 for Generation of solid waste which is 40 CFR 262.11(d)
possible exclusions or restrictions pertaining to management of the specific determined to be hazardous waste -
waste. Applicable F.A.C. 62-730.160

Characterization of Must obtain a detailed chemical and physical analysis on a representative Generation of RCRA hazardous waste 40 CFR 264.13(a)(1)
hazardous waste (all sample of the waste(s), which at a minimum contains all the information for storage, treatment or disposal -
primary and secondary 
wastes)

that must be known to treat, store, or dispose of the waste in accordance 
with pertinent sections of 40 CFR 264 and 268.

Applicable F.A.C. 62-730.180(1)

Determinations for Must determine each EPA Hazardous Waste Number (waste code) Generation of hazardous waste for 40 CFR 268.9(a)
management of applicable to the waste in order to determine the applicable treatment storage, treatment or disposal -
hazardous waste standards under 40 CFR 268 et seq. Applicable F.A.C. 62-730.183

Note: This determination may be made concurrently with the hazardous 
waste determination required in Sec. 262.11 of this chapter.

Must determine the underlying hazardous constituents [as defined in 40 Generation of RCRA characteristic 40 CFR 268.9(a)
CFR 268.2(i)] in the characteristic waste. hazardous waste (and is not DOO1 non 

-wastewaters treated by CMBST, 
RORGS, or POLYM of Section 
268.42 Table 1) for storage, treatment 
or disposal - Applicable

F.A.C. 62-730.183

Determinations for Must determine if the hazardous waste meets the treatment standards in 40 Generation of hazardous waste for 40 CFR 268.7(a)
management of CFR 268.40, 268.45, or 268.49 by testing in accordance with prescribed storage, treatment or disposal -
hazardous waste methods or use of generator knowledge of waste. Applicable F.A.C. 62-730.183
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Note: This determination can be made concurrently with the hazardous 
waste determination required in 40 CFR 262.11.

Must comply with the special requirements of 40 CFR 268.9 in addition to 
any applicable requirements in CFR 268.7.

Generation of waste or soil that 
displays a hazardous characteristic of 
ignitability, corrosivity, reactivity, or 
toxicity for storage, treatment or 
disposal - Applicable

40 CFR 268.7(a)

F.A.C. 62-730.183

Waste Storage - Primary Waste (e.g., excavated waste and contaminated soii) and Secondary Wastes 
fe,e., contaminated eauipment or treatment residuals)

Temporary on-site
storage of hazardous 
waste in containers

A generator may accumulate hazardous waste at the facility provided that:

• waste is placed in containers that comply with 40 CFR 265.171 -173; 
and

• the date upon which accumulation begins is clearly marked and 
visible for inspection on each container;

• container is marked with the words “hazardous waste”; or

Accumulation of RCRA hazardous
waste on site as defined in 40 CFR
260.10-Applicable

40 CFR 262.34(a);

40 CFR262.34(a)(l)(i);

40 CFR 262.34(a)(2) 
and (3)
F.A.C. 62-730.160

• container may be marked with other words that identify the contents. Accumulation of 55 gal. or less of 
RCRA hazardous waste or one quart 
of acutely hazardous waste listed in 
261.33(e) at or near any point of 
generation - Applicable

40 CFR 262.34(c)(1)

F.A.C. 62-730.160

Use and management of 
hazardous waste in
containers

If container is not in good condition (e.g. severe rusting, structural defects) 
or if it begins to leak, must transfer waste from this container to a container 
that is in good condition.

Storage of RCRA hazardous waste in 
containers - Applicable

40 CFR 265.171

F.A.C. 62-730.180(2)

Must use container made or lined with materials compatible with waste to 
be stored so that the ability of the container to contain is not impaired.

40 CFR 265.172
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F.A.C. 62-730.180(2)

Containers must be closed during storage, except when necessary to
add/remove waste.

40 CFR 265.173(a) and
(b)

Container must not opened, handled and stored in a manner that may rupture 
the container or cause it to leak. F.A.C. 62-730.180(2)

Storage of hazardous 
waste in container area

Area must have a containment system designed and operated in accordance 
with 40 CFR 264.175(b)

Storage of RCRA hazardous waste in 
containers with free liquids -
Applicable

40 CFR 264.175(a)

F.A.C. 62-730.180(1)

Area must be sloped or otherwise designed and operated to drain liquid 
resulting from precipitation, or

Containers must be elevated or otherwise protected from contact with 
accumulated liquid.

Storage of RCRA-hazardous waste in 
containers that do not contain free 
liquids (other than F020, F02I, F022, 
F023,F026 and F027) - Applicable

40 CFR 264.175(c)(1) 
and (2)

F.A.C. 62-730.180(1)

Closure of RCRA 
container storage unit

At closure, all hazardous waste and hazardous waste residues must be 
removed from the containment system. Remaining containers, liners, bases, 
and soils containing or contaminated with hazardous waste and hazardous 
waste residues must be decontaminated or removed.

Storage of RCRA hazardous waste in 
containers in a unit with a 
containment system - Applicable

40 CFR 264.178

F.A.C. 62-730.180(1)

[Comment; At closure, as throughout the operating period, unless the owner 
or operator can demonstrate in accordance with 40 CFR 261.3(d) of this 
chapter that the solid waste removed from the containment system is not a 
hazardous waste, the owner or operator becomes a generator of hazardous 
waste and must manage it in accordance with all applicable requirements of 
parts 262 through 266 of this chapter].
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Storage and processing 
of non-hazardous waste

No person shall store, process, or dispose of solid waste except as 
authorized at a permitted solid waste management facility or a facility 
exempt from permitting under this chapter.

No person shall store, process, or dispose of solid waste in a manner or 
location that causes air quality standards to be violated or water quality 
standards or criteria of receiving waters to be violated.

Management and storage of solid 
waste - Applicable

F.A.C. 62 701.300(l)(a) 
and (b)

Temporary on -site 
storage of remediation 
waste in staging pile 
(e.g., excavated soils)

Must be located within the contiguous property under the control of the 
owner/operator where the wastes are to be managed in the staging pile 
originated.

For purposes of this section, storage includes mixing, sizing, blending or 
other similar physical operations so long as intended to prepare the wastes 
for subsequent management or treatment.

Accumulation of solid non-flowing 
hazardous remediation waste (or 
remediation waste otherwise subject 
to land disposal restrictions) as 
defined in 40 CFR 260.10 -
Applicable

40 CFR § 264.554(a)(1)

F.A.C. 62- 730.180(1)

Performance criteria for 
staging pile

Staging pile must:

• facilitate a reliable, effective and protective remedy; be designed to 
prevent or minimize releases of hazardous wastes and constituents 
into the environment,

• and minimize or adequately control cross-media transfer as necessary 
to protect human health and the environment (e.g. use of liners, 
covers, run-off/run-on controls).

Storage of remediation waste in a 
staging pile - Applicable

40 CFR §
264.554(d)(l)(i) and (ii)

F.A.C. 62- 730.180(1)

Operation of a staging 
pile

Must not operate for more than 2 years, except when an operating term 
extension under 40 CFR 264.554(i) is granted.

Note: Must measure the 2-year limit (or other operating term specified) 
from first time remediation waste placed in staging pile

Storage of remediation waste in a 
staging pile - Applicable

40 CFR § 
264.554(d)(l)(iii)

F.A.C. 62-730.180(1)

Must not use staging pile longer than the length of time designated by ERA 
in the appropriate decision document

40 CFR § 264.554(h)



American Creosote Works (ACW) Superfiind Site 
Record of Decision 

August 2017

Action-Speciflc ARARs

Act inn lfc(|iiircmciil I’rerequisitc C ilation

Extension of up to an additional 180 days beyond the operating term limit 
may be granted provided the continued operation of the staging pile will not 
pose a threat to human health and the environment; and is necessary to 
ensure timely and efficient implementation of remedial actions at the 
facility.

40 CFR §
264.554(i)(l)(i)and (ii)

Management of staging 
pile

Must not place ignitable or reactive remediation waste in a staging pile 
unless the remediation waste has been treated, rendered, or mixed before 
placed in the staging pile so that:

Storage of ignitable or reactive 
remediation waste in staging pile -
Applicable

40 C.F.R. §264.554(e)

♦ The remediation waste no longer meets the definition of ignitable or 
reactive under 40 C.F.R. 261.21 or 40 C.F.R. 261.23; and

40 C.F.R. 
§264.554(e)(l)(i)

• You have complied with 40 C.F.R. §264.17(b); or 40 C.F.R. 
§264.554(e)(l)(ii)

• Must manage the remediation waste to protect it from exposure to any 
material or condition that may cause it to ignite or react.

40 C.F.R.
§264.554(e)(2)

Must not place in the same staging pile unless you have complied with 40 
C.F.R. §264.17(b).

Storage of ’’incompatible”
remediation waste (as defined in 40 
C.F.R. § 260.10) in staging pile -
Applicable

40 C.F.R.
§264.554(0(1)

Must separate the incompatible waste or materials or protect them from one 
another by using a dike, berm, wall, or other device.

Staging pile of remediation waste 
stored nearby to incompatible wastes 
or materials in containers, other piles, 
open tanks or land disposal units - 
Applicable

40 C.F.R.
§264.554(0(2)

Must not pile remediation waste on same base where incompatible wastes 
or materials were previously piled unless you have sufficiently 
decontaminated the base to comply with 40 C.F.R. § 264.17(b).

40 C.F.R.
§264.554(0(3)
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Design criteria for 
staging pile

In setting standards and design criteria must consider the following factors:

• Length of time pile will be in operation;
• Volumes of waste you intend to store in the pile;
• Physical and chemical characteristics of the wastes to be stored in the 

unit;
• Potential for releases from the unit;
• Hydrogeological and other relevant environmental conditions at the 

facility that may influence the migration of any potential releases; and
• Potential for human and environmental exposure to potential releases 

from the unit.

Storage of remediation waste in a 
staging pile - Applicable

40 CFR §
264.554(d)(2)(i)-(vi)

F.A.C.62- 730.180(1)

Closure of staging pile 
of remediation waste

Must be closed within 180 days after the operating term by removing or 
decontaminating all remediation waste, contaminated containment system 
components, and structures and equipment contaminated with waste and 
leachate.

Must decontaminate contaminated sub-soils in a manner that EPA 
determines will protect human and the environment.

Storage of remediation waste in 
staging pile in previously
contaminated area - Applicable

40 CFR § 264.5540X1) 
and (2)

F.A.C. 62- 730.180(1)

Must be closed within 180 days after the operating term according to 40 
CFR 264.258(a) and 264.111 or 265.258(a) and 265. 111.

Storage of remediation waste in 
staging pile in uncontaminated area 
- Applicable

40 CFR § 264.554(k)

F.A.C.62- 730.180(1)

d eauinment or treatment residuals)
Disposal of RCRA 
hazardous waste in a
land-based unit

May be land disposed if it meets the requirements in the table “Treatment 
Standards for Hazardous Waste” at 40 CFR 268.40 before land disposal.

Land disposal, as defined in 40 CFR 
268.2, of restricted RCRA waste - 
Applicable

40 CFR 268.40(a)

F.A.C. 62-730.183

All underlying hazardous constituents [as defined in 40 CFR 268.2(i)] must 
meet the UTS, found in 40 CFR 268.48 Table UTS prior to land disposal

Land disposal of restricted RCRA 
characteristic wastes (DOOl -D043) 
that are not managed in a wastewater

40 CFR 268.40(e)

F.A.C. 62-730.183



American Creosote Works (ACW) Superfund Site 
Record of Decision 

August 2017

Action-Specific ARARs

Action Rc(|uirciiicnt Prerequisite Citation

treatment system that is regulated 
under the CWA, that is CWA 
equivalent, or that is injected into a 
Class 1 nonhazardous injection well -
Applicable

Disposal of RCRA 
hazardous waste in a
land-based unit

To determine whether a hazardous waste identified in this section exceeds 
the applicable treatment standards of 40 CFR 268.40, the initial generator 
must test a sample of the waste extract or the entire waste, depending on 
whether the treatment standards are expressed as concentration in the waste 
extract or waste, or the generator may use knowledge of the waste.

If the waste contains constituents (including UHCs in the characteristic 
wastes) in excess of the applicable UTS levels in 40 CFR 268.48, the waste 
is prohibited from land disposal, and all requirements of part 268 are 
applicable, except as otherwise specified.

Land disposal of RCRA toxicity 
characteristic wastes (D004 -DOll) 
that are newly identified (i.e., wastes, 
soil, or debris identified by the TCLP 
but not the Extraction Procedure) - 
Applicable

40 CFR 268.34(f)

F.A.C. 62-730.183

Disposal of RCRA
characteristic
wastewaters in a POTW

Are not prohibited, if wastes are treated for purposes of the pretreatment 
requirements of Section 307 of the CWA, unless the wastes are subject to a 
specified method of treatment other than DEACT in 40 CFR 268.40, or are 
D003 reactive cyanide.

Land disposal of hazardous 
wastewaters that are hazardous only 
because they exhibit a characteristic 
and are not otherwise prohibited 
under 40 CFR 268 - Applicable

40 CFR 268.49(b)

F.A.C. 62-730.183

■' r Cupping Wpste in Place - Closure m4 Post-ClosureCpi^
RCRA C Landfill 
closure performance 
standard

Must close the unit in a manner that:

• minimizes the need for further maintenance; and
• controls, minimizes, or eliminates to the extent necessary to protect 

human health and the environment, post -closure escape of hazardous 
waste, hazardous constituents, leachate, contaminated run -off, or 
hazardous waste decomposition products to ground or surface waters 
or to the atmosphere; and

Closure of a RCRA hazardous waste 
management unit - Relevant and 
Appropriate

40 CFR 264.111(a)-(c)
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• complies with the relevant closure and post -closure requirements of
40 CFR 264.310.

•

RCRA C Landfill cover 
design and construction

Must cover the landfill or cell with a final cover designed and constructed
to:
• provide long -term minimization of migration of liquids through the 

closed landfill;
• function with minimum maintenance;
• promote drainage and minimize erosion or abrasion of the cover;
• accommodate settling and subsidence so that the cover=s integrity is 

maintained; and
• have a permeability less than or equal to the permeability of any 

bottom liner system or natural subsoils present.

Closure of a RCRA hazardous waste 
management unit - Relevant and 
Appropriate

40 CFR 264.310(a)(1)-
(5)

This document recommends and describes a design for landfill covers that 
will meet the requirements of RCRA regulations. It is a multilayered 
system consisting, from the top down, of:
• a top layer of at least 60 cm of soil, either vegetated or armored at the 

surface;
• a granular or geosynthetic drainage layer with a hydraulic 

transmissivity no less than 3 x 10"5 cm /sec; and
• a two-component low permeability layer comprised of (1) a flexible 

membrane liner installed directly on (2) a compacted soil component 
with an hydraulic conductivity no greater than 1 x 10~7 cm/sec.

Optional layers may be added, e.g., a biotic barrier layer or a gas vent 
layer, depending on the need.

Construction of a RCRA hazardous 
waste landfill final cover -TBC

EPA Technical
Guidance Document:
Final Covers on
Hazardous Waste
Landfills and Surface 
Impoundments, EPA
OSWER 530 - SW -89 
-047, (July 1989)

Run-on/run-off control 
systems for RCRA C 
landfill

Run-on control system must be capable of preventing flow onto the active 
portion of the landfill during peak discharge from a 25-year storm event.

Construction of a RCRA hazardous 
waste landfill cover - Relevant and 
Appropriate

40 CFR 264.301(g)

Run-off management system must be able to collect and control the water 
volume from a runoff resulting from a 24-hour, 25-year storm event.

40 CFR 264.301(h)
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Protection of closed 
RCRA C landfill

Post-closure use of property must never be allowed to disturb the integrity 
of the final cover, liners, or any other components of the containment 
system or the facility’s monitoring system unless necessary to reduce a
threat to human health or the environment.

Closure of a RCRA hazardous waste 
landfill - Relevant and Appropriate

40 CFR 264.117(c)

General post-closure 
care for closed RCRA C 
landfill

Owner or operator must:

• maintain the effectiveness and integrity of the final cover including 
making repairs to the cap as necessary to correct effects of settling, 
erosion, etc.;

• prevent run-on and run-off from eroding or otherwise damaging final 
cover; and

• protect and maintain surveyed benchmarks used to locate waste cells.

Closure of a RCRA hazardous waste 
landfill - Relevant and Appropriate

40 CFR 264.310(b)(1), 
(5) and (6)

Post-closure notices for 
closed RCRA C landfill

Must submit to the local zoning authority a record of the type, location, and 
quantity of hazardous wastes disposed of within each cell of the unit.

Closure of a RCRA hazardous waste 
landfill - Relevant and Appropriate

40 CFR 264.119(a)

Must record, in accordance with State law, a notation on the deed to the 
facility property or on some other instrument which is normally examined 
during a title search - that will in perpetuity notify any potential purchaser 
of the property that:
• land has been used to manage hazardous wastes;
• its use is restricted under 40 CFR Part 264 Subpart G regulations; and
• the survey plat and record of the type, location, and quantity of 

hazardous wastes disposed within each cell or other hazardous waste 
disposal unit of the facility required by Sections 264.116 and
264.119(a) have been filed with the local zoning authority and with 
the EPA Regional Administrator.

Closure of a RCRA hazardous waste 
landfill - Relevant and Appropriate

40 CFR
264.119(b)(l)(i)-(iii)
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General Criteria for FL 
Landfills

A landfill shall be designed, constructed, operated, maintained, closed, 
and monitored throughout its design period to control the movement of 
waste and waste constituents into the environment so that water quality 
standards and criteria and air quality standards will not be violated.

Closure of a Class I solid waste 
landfill as defined in F.A.C 62- 
701.340(2)(a) - Relevant and 
Appropriate

F.A.C. 62-701.340(1)

FL Solid Waste Landfill 
cover design and 
construction

Landfills shall have a final cover designed to minimize infiltration and 
erosion, which shall include a barrier layer consisting of a soil layer, a 
geomembrane, or a combination of a geomembrane with a low 
permeability material.

Closure of a Class I solid waste 
landfill as defined in F.A.C 62- 
701.340(2)(a) - Relevant and 
Appropriate

F.A.C. 62-
701.600(3)(g)(l)

All geosynthetic and soil components used in the final cover shall meet 
the [substantive] standards and specifications contained in subparagraphs 
62-701.400(3)(d)l. and 2., (3)(d)5.-l 1., paragraph (e), and (0, F.A.C.

F.A.C. 62-
701.600(3)(g)(l)

For unlined Class 1 landfills (i.e., unlined landfills containing “Class I 
waste”), the barrier layer shall have a permeability of 1 x 10 cm/sec or 
less. “Class 1 waste” means solid waste that is not hazardous waste, and that 
is not prohibited from disposal in a lined landfill under Rule 62-701.300, 
F.A.C. See F.A.C., 62-701.200(13).

F.A.C. 62-
701.600(3)(g)(l)

FL Solid Waste Landfill 
cover design and 
construction (barrier 
layer)

• If the barrier layer consists only of soil, follow the design 
specifications provided in F.A.C. 62-701.600(3)(g)(2).

• If the barrier layer consists only of a Geosynthetic Clay Liner (GCL), 
follow the design specifications provided in F.A.C. 62- 
701.600(3)(g)(3).

• If a geomembrane is used in the barrier layer, follow the design 
specifications provided in F.A.C. 62-701.600(3)(g)(4).

F.A.C. 62-
701.600(3)(g)(2) 
through (4).

FL Solid Waste Landfill 
cover design and 
construction (Alternate 
design)

One may use an alternate design for the barrier layer or parts of the barrier 
layer, or for the protective soil layer, upon a demonstration that the 
alternate design will result in a substantially equivalent rate of storm water 
infiltration through the final cover.
NOTE'. Remedial Design and Remedial Action Work Plan will document 
any approved alternative design.

Closure of a Class 1 solid waste 
landfill as defined in F.A.C 62- 
701.340(2)(a) - Relevant and 
Appropriate

F.A.C. 62-
701.600(3)(g)(6)
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FL Solid Waste Landfill 
cover design and 
construction 
(Stormwater control)

The closure design plan shall demonstrate how the stormwater 
management systems shall be operated and maintained as necessary to 
meet the requirements of subsection 62-701.400(9), F.A.C.
NOTE: Remedial Design and Remedial Action Work Plan will include 
necessary information.

Closure of a Class I solid waste 
landfill as defined in F.A.C 62- 
701.340(2)(a) - Relevant and 
Appropriate

F.A.C. 62-
701.600(3)(h)

FL Solid Waste Landfill 
cover design and 
construction (Access 
control)

The closure design plan shall show how access to the closed landfill shall 
be restricted to prevent any future waste dumping or use of the facility by 
unauthorized persons.
NOTE: Remedial Design and Remedial Action Work Plan will include 
necessary information.

Closure of a Class 1 solid waste 
landfill as defined in F.A.C 62- 
701.340(2)(a) - Relevant and 
Appropriate

F.A.C. 62-701.600(0

FL Solid Waste Landfill 
cover design and 
construction (Boundary 
markers)

Concrete monuments shall be installed to mark the boundaries of the 
landfill property and other permanent markers shall be installed to outline 
the general waste filled areas. These markers shall be tied to one or more 
of the boundary markers by a survey performed by an engineer or a
Florida Licensed Professional Surveyor and Mapper. The location and 
elevation of all markers shall be shown on a site plan filed with the 
“Declaration to the Public” described in F.A.C. 62-701.600(7)

Closure of a Class 1 solid waste 
landfill as defined in F.A.C 62- 
701.340(2)(a) with a final elevation 
of less than 20 feet above the natural 
land surface - Relevant and 
Appropriate

F.A.C. 62-701.600(6)(a)

FL Solid Waste Landfill 
Deed Notice

Once closure construction has been completed, the landfill owner or 
operator shall file a declaration to the public in the deed records in the office 
of the county clerk of the county in which the landfill is located. The 
declaration shall include a legal description of the property on which the 
landfill is located and a site plan specifying the area actually filled with solid 
waste. The declaration shall also Include a notice that any future owner or 
user of the site should consult with the FDEP prior to planning or initiating 
any activity involving the disturbance of the landfill cover, monitoring 
system or other control structures. A certified copy of the declaration shall 
be filed with the FDEP.

Closure of a Class 1 solid waste
landfill as defined in F.A.C 62-
701.340(2)(a) - Relevant and
Appropriate

F.A.C. 62-701.600(7)

FL Solid Waste Landfill 
cover design and 
construction

The final cover shall be vegetated to control erosion and provide a moisture 
infiltration seal, with species that are drought resistant and have roots that 
will not penetrate the final cover.

Closure of a Class 1 solid waste
landfill as defined in F.A.C 62-

F.A.C. 62-
701.600(3)(f)(2)
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(Vegetation and
Grading)

701.340(2)(a) - Relevant and
Appropriate

Top gradients of final cover on landfill areas shall be graded to maximize 
runoff and minimize erosion, considering total fill height and expected 
subsidence caused by decomposing waste, and shall be designed to prevent 
ponding or tow spots.

F.A.C. 62-
701.600(3)(f)(3)

Warning Signs at 
Hazardous Waste Sites

Shall place warning signs pursuant to Chaper 62-730, F.A.C. Site located in Florida where risk of 
exposure to the public exists due to 
contaminated soil and sediment- 
Relevant and Appropriate

F.A.C. 62-780.220(5)

Waste Transportation - Primary and Secondary Wastes

Transportation of
hazardous waste on-site

The generator manifesting requirements of 40 CFR 262.20-262.32(b) do 
not apply. Generator or transporter must comply with the requirements set 
forth in 40 CFR 263.30 and 263.31 in the event of a discharge of hazardous 
waste on a private or public right-of-way.

Transportation of hazardous wastes 
on a public or private right-of-way 
within or along the border of 
contiguous property under the control 
of the same person, even if such 
contiguous property is divided by a 
public or private right-of-way - 
Applicable

40 CFR 262.20(f)

F.A.C. 62-730.160

Transportation of
hazardous waste off-site

Must comply with the generator standards of Part 262 including 40 CFR 
262.20-23 for manifesting, Sect. 262.30 for packaging. Sect. 262.31 for 
labeling. Sect. 262.32 for marking. Sect. 262.33 for placarding,

Preparation and initiation of shipment 
of hazardous waste off-site -
Applicable

40 CFR 262.10(h);
F.A.C. 62-730.160

Transportation of
hazardous materials

Shall be subject to and must comply with all applicable provisions of the 
HMTA and HMR at 49 CFR 171-180 related to marking, labeling, 
placarding, packaging, emergency response, etc.

Any person who, under contract with 
a department or agency of the federal 
government, transports “in

49 CFR 171.1(c)
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commerce,” or causes to be 
transported or shipped, a hazardous 
material - Applicable

Transportation of
samples (i.e.
contaminated soils and
wastewaters)

Are not subject to any requirements of 40 CFR Parts 261 through 268 or
270 when:

• the sample is being transported to a laboratory for the purpose of 
testing; or

• the sample is being transported back to the sample collector after 
testing;

• the sample is being stored by sample collector before transport to a 
lab for testing

Samples of solid waste or a sample of 
water, soil for purpose of conducting 
testing to determine its characteristics 
or composition - Applicable

40 CFR 261.4(d)(l)(i)- 
(iii)

F.A.C. 62-730.030

ARAR = applicable or relevant and appropriate requirement 
CFR = Code of Federal Regulations 
CWA = Clean Water Act
F.A.C. = Florida Administrative Code, Chapters as specified
FDEP = Florida Department of Environmental Protection
F.S. = Florida Statutes
HAP = hazardous air pollutant
HMTA = Hazardous Materials Transportation Act
HMR = Hazardous Materials Regulations
RCRA = Resource Conservation and Recovery Act
TCLP = toxicity characteristic leaching procedure
UHCs = underlying hazardous constituents
USDW = Underground Sources of Drinking Water
UTS = Universal Treatment Standards
VOC = volatile organic compound
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Figure 2 S
ite Layout
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Figure 3
Human Health Conceptual Site Model 

American Creosote Works Superfund Site 
Pensacola, Escambia County, Florida
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Figure 4
Ecological Conceptual Site Model 

American Creosote Works Superfund Site 
Pensacola, Escambia County, Florida
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Figure 10 Preferred Remedial Alternatives
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APPENDIX A
RESPONSE TO COMMENTS



Identifier
Dorothy Bishop 

Ashton J. Haywfard, Mayor 
Jewel Cannada-Wynn, 
Councilwoman Dist. 7

American Creosote Works Superfund Site 
Pensacola, Florida 

Response to Public Comments
Comment Summary

I was born in Pensacola in 1934. I clearly recall riding over the 
viaduct looking down on the Black Lake of creosote with 
floating telephone poles. I purchased my home at  

My first thought was to put in my deep well pump. 
The installer said not to drink the water or let my 
granddaughter swim in a kiddy pool. Only to water flowers. It 
didn't happen. Everything I planted died. Having lived in all 
areas of Pensacola I assumed anything I planted would leap out 
of the soil. The existing plants died after a few years. Now, if I 
want flowers (or trees) I have to use a pot with my own created 
soil. I have lots of flowers, all of them in pots. It's very 
depressing, I'm 83 my pleasures are few. But, it's not planting 
anything - trees, shrubs, perennials, cut flowers. I'm hoping 
you can help me in my last years, doing what I love. There are 
many extenuating circumstances.
Thank you. Sincerely,

This letter is in response to the solicitation for comments 
and to state our support of the Proposed Cleanup Plan for 
the American Creosote Works (ACW) Superfund Site.

ACW is situated immediately adjacent to the Sanders 
Beach neighborhood as well as in close proximity to 
Pensacola Bay. Sanders Beach is within the City's Westside 
Redevelopment Area which suffers from a high degree of 
economic distress. Fifty percent of the structures are in 
dilapidated to slightly deteriorated condition. Fifty-five 
percent of these structures were built prior to 1950. Thirty 
percent of the families live below the poverty level.

Response
Your address of
Street is 800 feet up gradient and north of 
the site. The is no evidence of any ACW 
related groundwater contamination flowing 
up gradient to this address. The nearest well 
cluster is cluster number 10 located north of 
Pine Street. Cluster number 10 is 
approximately 1000 feet to the Southeast of 
your property. It was most recently sampled 
in 2015. The groundwater was sampled and 
analyzed. It showed no contamination in the 
groundwater.

There is no evidence that contamination 
from ACW would migrate up gradient by 800 
feet to your address. If you do have issues 
with your soil it could be related to other 
non-ACW sources.
EPA is moving forward with remediating the 
entire site with this sitewide record of 
decision (ROD). Once the cleanup has been 
completed, there will be no exposure routes 
to the public from soil exposure. The 
groundwater remedy is an interim remedy. 
There will be a lot of groundwater 
remediation included in this ROD. Once the 
final groundwater ROD is signed, all 
groundwater risk will be eliminated as well. 
All contamination will be destroyed, 
removed or contained. EPA shares the City's

(b) (6)
(b) (6)

(b) (6)

(b) (6)



American Creosote Works Superfund Site 
Pensacoia, Florida 

Response to Public Comments
Identifier Comment Summary Response

However, recently the City and private sector efforts to 
alleviate those conditions are resulting in a promising turn 
around. Two significant commercial enterprises have 
relocated to the area and housing rehab is beginning to 
occur. The major limitation to a successful turnaround and 
economic stimulus is the presence of this 39-acre 
contaminated, orphan industrial site.

For decades, the site freely spilled creosote and its 
derivatives into Pensacola Bay at a popular neighborhood 
swimming beach and park. Contaminated groundwater 
seeped out into Pensacola Bay and Bayou Chico. Pensacola 
Bay is designated as a 303d listed im paired water body by 
EPA and Bayou Chico is the first body of water in Escambia 
County to be addressed through a Basin Management Action 
Plan resulting from industrial contaminants and septic 
seepage. Much progress has been made to improve the 
water quality of both bodies but stopping the discharge of 
industrial contaminated groundwater is paramount to 
providing a safe and ecologically sound waterfront.

EPA hasworked onthiscleanupforover30yearsand is now 
only four years away from completion. The community can 
sense success. Now is the time to continue funding and to 
proceed with the federal effort in abating this very public and 
ecological health threat.
Sincerely,

need to get the site cleaned up and put back 
into a productive reuse. EPA also looks 
forward to working with the City on turning 
the site into a park.

Kenneth J. Kelson Sr. 

Dixie & Mike Wilkinson

Grew up at the corner of . My father still lives 
there. We bought our house in 1990 located
Unfortunately, I along with many children grew up during the

In the short-term, the fence will remain up 
and the grass will be cut. EPA is moving 
forward with remediating the entire site

(b) (6)
(b) (6)

(b) (6)



American Creosote Works Superfund Site 
Pensacola, Florida 

Response to Public Comments
Identifier Comment Summary Response

time the ACW was most active. We played in it, we breathed 
it, and washed our dogs and cats that fell into the pools. I 
myself had  at the age of 34. I guess my point is, 
we need you (EPA) to make it safe for the neighborhood. No 
matter how much soil you bring in, there is no way all the 
poisons will be removed. It's better than it was, but it's still 
obvious the groundwater, the drainage lines still smell like 
creosote.
My suggestion, just keep it fenced and the grass cut and we can 
live with that, or if a park, just a leisure park for walking & 
sitting.
Thank you for your time. _______________

with this sitewide ROD. Once the cleanup 
has been completed, there will be no 
exposure routes to the public from soil 
exposure. The groundwater remedy is an 
interim remedy. There will be a lot of 
groundwater remediation included in this 
ROD. Once the final groundwater ROD is 
signed, all groundwater risk will be 
eliminated as well.

Robert Neiger
Chairman Emeritus, Sanders 
Beach Community 
Association

Thank you for your April 2017 American Creosote Works 
presentation to the neighbors living most nearly adjacent to 
the superfund site. As Chairman of Sanders Beach Community 
Association through 2010 I've worked with and participated 
with the EPA on American Creosote Works Pensacola since we 
organized in 2001. Other neighbors were involved with Project 
Manager Mark Fite since the site was fenced in 1981. So, when 
do all the talking, meetings, discussions, RODs, ROD 
amendments, etc., end and actual, REAL ACW site cap 
installation begin? Can EPA provide Sanders Beach assurance 
there will be money provided to complete site cleanup and 
capping? Where does American Creosote Works Pensacola fall 
on a list of spending priorities?
Other questions include:

1) How effective will monitoring wells placed on and around 
the site be in ensuring site contamination will be kept isolated

After the ROD and remedial design, EPA 
Region 4 can't guarantee that funding will 
definitely be available for remedial action. 
The EPA funding levels are determined by 
Congress. Remedial action money will be 
allotted in the future after the remediai 
design.

1) There are shallow groundwater wells near 
the Bay. Those monitoring wells show no 
unacceptable levels of contamination in 
them. This is the water that could 
potentially "day light" out in the middle of 
the Bay. Creosote/DNAPL sinks over time so 
most of the contamination is found deeper 
in the aquifer. More monitoring wells will 
be installed during the remedial design to 
further our understanding._______________

(b) (6)
(b) (6)



Identifier

American Creosote Works Superfund Site 
Pensacola, Florida 

Response to Public Comments
Comment Summary

away from the Sanders Beach Community and Pensacola Bay, 
where people use the boat ramp facilities very regularly?
2) Has the EPA plan provided for additional site work 
regarding creosote deposits (pool(s)) that might become 
known after EPA has deemed their work here "complete"? 
Would there be any provision for treatment of offshore 
sediment testing in Pensacola Bay south of the Sanders Beach 
Community at that point?
3) Will the EPA be the final word for governing future land 
use? Will the Sanders Beach Community be advised of any and 
all possible uses proposed by the City of Pensacola and/or 
Escambia County, and various private owners, as final cap 
construction is decided? Installed controls have been referred 
to by the EPA as "long term"; exactly what does the EPA 
consider "long term"?
4) Many in the Sanders Beach Community, in working 
together on this 36-year+ old EPA Superfund Site, have 
concerns that the City, County and private owners will work to 
find ways to override neighborhood wants regarding the site; 
what safeguards can be offered by the EPA to ensure that such 
by-passing doesn't occur?
I look forward to your reply

Response
2) The groundwater portion of this cleanup 
is an interim remedy. EPA will need to write 
an additional final ROD for the groundwater 
at some point in the future. If a pool of 
creosote is discovered between now and the 
future final groundwater ROD, the cleanup 
of that creosote pool would be addressed. 
The sediments directly outside of the former 
PYC ditch mouth were sampled in a 2008 
United States Corps of Engineers report.
The results show no evidence of site related 
contamination in the sediment. There are 
no plans for sampling the sediment in 
relation to ACW.
3) EPA does not approve or reject specific 
uses of the property. That is a local 
government issue. Institutional Controls are 
part of the remedy. ICs will have restrictions 
on the types of property uses that are 
compatible with the remedy. ICs remain in 
place forever.

Restrictive covenants, a type of ICs, could be 
executed by the property owners that 
outline the prohibition of any residential, 
industrial, or recreational reuse of the 
property unless prior written approval is 
obtained from EPA and FDEP. The covenant 
could also prohibit interference with the 
integrity of any existing or future monitoring



American Creosote Works Superfund Site
Pensacola, Florida

Response to Public Comments
identifier Comment Summary Response

or remediation system without prior EPA 
and FDEP approval. Notice of the 
application of ICs to the site through 
restrictive covenant would be provided to 
the local regulatory agencies.

•

Should any 1C fail, EPA and FDEP will ensure 
that appropriate actions are taken to 
reestablish the remedy's protectiveness and 
may initiate legal action to either compel 
action by a third party and/or to recover 
costs for remedying any discovered 1C 
violations.
4) EPA doesn't control site redevelopment.
It would appear from all indications that the 
City is planning on turning the site into a 
park. The site is currently zoned 
conservation so the zoning would need to be 
changed for another reuse purpose.

Nancy Neiger,SBC
Historian

Thank you for your April 2017 American Creosote Works 
presentation to the neighbors living most nearly adjacent to 
the superfund site. We appreciate the EPA's willingness to 
make such presentations.

1 personally have worked with and participated with the EPA on 
American Creosote Works Pensacola since 2001. Other 
neighbors were involved since the FIRST go-round on the site 
with Project Manager Mark Fite. So, my first and foremost 
comment is: when do ali the meetings, discussions, RODs, ROD 
amendments, etc., end and actual, REAL ACW site cap

With no unexpected delays or funding 
issues, the remedial design would start in 
September 2017 and last for approximately
12 to 18 months. The remedial action of 
moving soil would start between September 
2018 and March 2019. There is a ranking 
process for which Superfund sites get 
remedial action funding called the Priority 
Panel. All of the sites from the EPA 10
Regions will be compared and evaluated for 
funding through this process. The sites are



Identifier

American Creosote Works Superfund Site 
Pensacola, Florida 

Response to Public Comments
Comment Summary

installation begin? If there is an EPA site ranking process that 
will precede the appropriation of money for site cleanup, 
please provide a description of that process, including the 
"points of entry" for commentary by the affected community. 
Additionally, we'd appreciate learning where American 
Creosote Works Pensacola falls on such a list.
1) Will there be "paired" monitor wells placed inside and 
outside the containment wall proposed for the western end of 
the site? The purpose of these paired wells would be to allow 
for "performance monitoring" of the containment wall during 
the remediation that occurs within the containment wall (and 
ensure the absence of hydraulic continuity between affected 
horizons inside and outside of the containment wall).
2) What will the EPA plan provide concerning the recovery of 
"free liquid" creosote deposits (pool(s)) that underlie the 
western end of the Sanders Beach neighborhood? If the EPA 
has determined that such pools or deposits might have 
dissipated in the intervening 30+ years, what proof is there of 
such dissipation (e.g., perhaps owing to offshore sediment 
testing in Pensacola Bay south of the Sanders Beach 
Community)?
3) What "institutional controls" will the EPA impose to 
govern future land use? Will those controls ultimately be the 
"governing" controls and conditions, even overriding City of 
Pensacola, Escambia County, and various private owner 
proposals? The controls have been referred to by the EPA as 
"long term"; exactly what duration does the EPA have in mind 
when it references them as "long term"?
4) Many in the Sanders Beach Community, in working 
together on this 36-year+ old EPA Superfund Site, have

Response
usually ranked by risk to the human health 
and the environment. There is no 
mechanism for public input at the Priority 
Panel.

1) Yes, there will be paired monitoring wells 
placed inside and outside the containment 
wall. The paired wells will be monitored to 
ensure there is no hydraulic connection 
between inside and outside the containment 
wall.
2) There is little to no evidence that the free 
product on the westerns side of the site has 
dissipated. It has been relatively stable. EPA 
does not plan on recovering the DNAPL. 
Instead, it plans on installing a slurry wall 
around the majority of the free product 
creosote. This will not destroy or recover 
the DNAPL, but it will hydraulically isolate 
the contamination inside the slurry wall.
3) EPA does not approve or reject specific 
uses of the property. Institutional Controls 
are part of the remedy. ICs will place 
restrictions on the types of uses that are 
compatible with the remedy and could 
override certain public and private use 
options. ICs remain in place forever.
4) EPA doesn't control site redevelopment, 
which is a local government issue. It would 
appear from all indications that the City is



American Creosote Works Superfund Site 
Pensacola, Florida 

Response to Public Comments
Identifier Comment Summary Response

Thad Quinlan 

concerns that the City, County and private owners will work to 
find ways to override neighborhood wants regarding the site; 
what safeguards can be offered by the EPA to ensure that such 
by-passing doesn't occur?
I look forward to your reply

planning on turning the site into a park. EPA 
supports this reuse option. The site is zoned 
conservation so the zoning would need to be 
changed to implement any other reuse 
purpose.

Hello Mr. Thorpe,
Thank you for your informative session with the neighborhood. 
My name is Thad Quinlan, I asked you about a couple of points 
at the meeting.
The actual owner of the property I reside at is  
He's in Miami and asked me to represent his interests.
Two properties,  I 
would like to know if these were tested, can they be retested 
and may I have my own testing done? Thank you.

Neither of these properties have been 
sampled by EPA. There are four soil sample 
points near those property addresses. All 
four sample points had dioxin results well 
below EPA's trigger for dioxin cleanup of 50 
parts per trillion. The highest dioxin 
concentration found between all four 
samples locations was 9.8 parts per trillion. 
These properties are not included in the two 
exposure units with site-related dioxin 
contamination because there is no evidence 
to support it. There is no plan to sample 
these locations in the future. You are 
welcome to have your soil tested by a 
laboratory^___________________________

(b) (6)
(b) (6)

(b) (6)
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A
P
P
E
A
R
A
N
C
E
S
:

P
E
T
E
R
 
T
H
O
R
P
E
,

E
P
A
 
R
E
M
E
D
IA
L 

P
R
O
JE
C
T
 
M
A
N
A
G
E
R

 

L
'T
O
N
Y
A
 
S
P
E
N
C
E
R
,

E
P
A
 
C
O
M
M
U
N
IT
Y
 
IN
V
O
L
V
E
M
E
N
T
 
C
O
O
R
D
IN
A
T
O
R

IN
D
E
X

A
p
p
e
a
ra
n
c
e
s

P
ro
c
e
e
d
in
g
s

R
e
p
o
rte
r's
 
C
e
rtific

a
te

P
a
g
e

23

7
0

w
w

w
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1 
P
R
O
C
E
E
D
IN
G
S

2 
M
R
. 

TH
O
R
P
E
: 
L
e
t's
 
g
e
t 
s
ta
rte
d
. 

W
e 
h
a
ve
 
a

3 
g
o
o
d
 
b
it 
o
f 
m
a
te
ria
l 
to
 
go
 
th
ro
u
g
h
, 

so
 
I 
ju
s
t

4 
w
a
n
t 
to
 
m
ake

 
s
u
re
 
e
ve
ryo

n
e
 
h
a
s
 
a
 
ch
a
n
ce
 
to
 
ta
lk

5 
a
n
d
 
a
sk
 
q
u
e
s
tio
n
s
, 
e
v
e
ry
o
n
e
's
 
q
u
e
s
tio
n
s
 
a
re

6 
a
n
sw

e
re
d
.

7 
If
 
yo
u
 
w
ill 

lo
o
k
 
u
p
fro
n
t. 

I

8 
a
p
o
lo
g
iz
e
 
th
a
t 
I 
d
o
n
't h

a
ve
 
th
e
 
b
ig
g
e
r 
s
c
re
e
n

9 
lik
e
 
I 
u
s
u
a
lly

 
d
o
. 

W
e h

a
ve
 
to
 
g
o
 
b
y

 
th
is
. 

S
o

10
 
if
 
yo
u
 
w
a
n
t 
to

 
m
ove

 
up

 c
lo
s
e
r 
to
 
th
e

 
fro
n
t,

11
 

fe
e
l 
fre
e
. 

H
o
p
e
fu
lly
, 
yo
u
 
ca
n
 
s
till 

re
a
d
 
it

12
 

o
ff 
o
f 
th
a
t 
TV

 
s
c
re
e
n
.

13
 

A
nd
 
L
'T
o
n
ya
 
S
p
e
n
ce
r, 

m
y 
C
o
m
m
u
n
ity

14
 

In
v
o
lv
e
m
e
n
t 
C
o
o
rd
in
a
to
r, 

s
h
e
's
 
n
o
t 
h
e
re
 
y
e
t.

15
 

O
nce

 
sh
e
 
g
e
ts
 
h
e
re
, 

she
 
w
ill 

p
a
ss
 
a
ro
u
n
d
 
a

16
 

s
ig
n
-in

 
s
h
e
e
t 
a
n
d
 
m
ake

 
it
 
a
v
a
ila
b
le
 
to

17
 

e
v
e
ry
b
o
d
y
.

18
 

A
n
d
 
sh
e
 
w
ill 

a
ls
o
 
h
a
ve
 
som

e
 
-- 
I

19
 

th
in
k
 
e
ve
ryo

n
e
 
g
o
t 
th
e
 
fa
c
t 
s
h
e
e
t, 

th
e
 
P
ro
p
o
se
d

20
 

P
la
n
 
F
a
c
t 
S
h
e
e
t. 
It's

 
e
ig
h
t 
p
a
g
e
s
 
lo
n
g
.

21
 

E
x
c
e
lle
n
t, 

o
k
a
y
. 

A
nd
 
she

 
w
ill 

h
a
ve
 
a
d
d
itio

n
a
l

22
 

c
o
p
ie
s
 
o
f 
th
o
s
e
 
P
ro
p
o
se
d
 
P
la
n
 
F
a
c
t 
S
h
e
e
ts
 
if

23
 

a
n
yo
n
e
 
d
id
n
't 

h
a
ve
 
one

 
o
r 
is
 
m
is
s
in
g
 
th
e
irs
.

24
 

T
h
e
y
 
w
ill 

be
 
th
e
re
, 

som
e
 
m
ore

 
a
d
d
itio

n
a
l 
o
n
e
s

25
 

fo
r 
yo
u
 
g
u
y
s
.

w
w

w
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1 
S
o
 
to
d
a
y
 
w
e
 
a
re
 
h
e
re
 
fo
r 
th
e
 
P
ro
p
o
se
d

2 
P
la
n
 
m
e
e
tin
g
 
fo
r 

AC
W
.

3 
O
ka
y.

4 
UNKNO

W
N
 
S
P
E
A
K
E
R
: 
I 
ju
s
t 
w
a
n
te
d
 
to
 
know

5 
a
re
 
th
e
s
e
 
g
o
in
g
 
to
 
be
 
o
n
lin
e
 
a
t 
a
n
y
 
p
o
in
t 
o
n

6 
y
o
u
r 
W
eb 

S
ite
?
 
I 
h
a
ve
 
som

ebody
 
th
a
t 
w
a
n
ts
 
--

7 
M
R
. 

TH
O
R
P
E
: 

I'm
 
g
o
in
g
 
to
 
try

 
to
. 

O
u
r 
W
eb

8 
s
ite
s
 
d
id
n
't 
u
p
lo
a
d
 
a
n
d
 
re
fre
s
h
, 
b
u
t 
I 
w
ill 
try

9 
to

.

10
 

UNKNO
W
N

 
S
P
E
A
K
E
R
: 

B
e
ca
u
se
 
I 
g
o
t 
som

ebody

11
 

w
ho

 w
a
n
ts
 
to

 
h
a
ve
 
a
 
co
p
y, 

b
u
t 
s
h
e
's
 
n
o
t 
rig
h
t

12
 

h
e
re
 
rig
h
t 
now

 
in
 
th
e
 
im
m
e
d
ia
te
 
a
re
a
.

13
 

M
R
. 
TH

O
R
P
E
: 

O
ka
y. 

D
oes

 
sh
e
 
h
a
ve
 
an

14
 

e
-m
a
il?
 
I 
ca
n
 
e
-m
a
il 
it
 
to
 
h
e
r.

15
 

UNKNO
W
N

 
S
P
E
A
K
E
R
: 

Y
e
s.

16
 

M
R
. 

TH
O
R
P
E
: 

O
ka
y. 
I
'll

 
e
-m
a
il 
it
 
to
 
h
e
r.

17
 

A
n
d
, 
a
d
d
itio

n
a
lly
, 

w
e
 
w
a
n
te
d
 
to

18
 

h
a
ve
 
-- 

th
e
s
e
 
a
re
 
th
e
 
fa
c
t 
s
h
e
e
ts
, 
th
e

19
 

co
n
d
e
n
se
d
 
v
e
rs
io
n
. 

T
h
e
re
 
is
 
a
ls
o
 
th
e
 
P
ro
p
o
se
d

20
 

-- 
th
e
 
a
c
tu
a
l 
P
ro
p
o
se
d
 
P
la
n
, 
w
h
ic
h
 
is
 
a
b
o
u
t 
35

21
 

p
a
g
e
s. 

It
 
g
o
e
s
 
in
to
 
m
ore

 
d
e
ta
il. 

It
 
h
a
s
 
m
o
re

22
 

fig
u
re
s

.

23
 

W
e 
w
e
re
 
su
p
p
o
se
d
 
to
 
h
a
ve
 
th
o
s
e
 
c
o
p
ie
s

24
 

h
e
re

 
to
n
ig
h
t to

 
h
a
n
d
 
o
u
t. 

T
h
e
re
 
w
as 

a
 
m
ixu

p
 
a
t

25
 

th
e
 
h
o
te
l 
w
ith

 
L
'T
o
n
y
a
, 
a
n
d
 
w
e
 
d
o
n
't 

h
a
ve
 
th
e
m
.

w
w

w
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H
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C
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1 
W
hat 

I'm
 
g
o
in
g
 
to
 
do
 
fro
m
 
h
e
re
 
o
n
 
o
u
t 
is
 
I'm

2 
g
o
in
g
 
to
 
h
a
v
e
.a
 
s
ta
c
k
 
o
f 
th
e
m
 
h
e
re
 
a
t 
th
e

3 
co
m
m
u
n
ity
 
c
e
n
te
r 
h
e
re
. 

S
o
 
if
 
a
n
yo
n
e
 
w
a
n
ts
 
to

4 
com

e
 
b
y
 
a
n
d
 
p
ic
k
 
it
 
u
p
.

5 
A
n
d
, 
a
ls
o
, 
le
a
v
e
 
y
o
u
r 
m
a
ilin

g
 
a
d
d
re
ss

6 
o
n
 
th
e
 
s
ig
n
-in

 
s
h
e
e
t, 

a
nd
 
w
e 
w
ill 

m
a
il 
yo
u
 
a

7 
co
p
y
 
if
 
yo
u
 
w
a
n
t. 

O
kay?

8 
U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

W
hat 

a
b
o
u
t 
if
 
w
e
 
a
lre
a
d
y

9 
g
o
t 
th
e
 
p
in
k
 
sh
e
e
t?

10
 

M
R
. 

TH
O
R
P
E
: 
If
 
th
a
t's
 
a
ll 

yo
u
 
w
a
n
t,

11
 

th
a
t's
 
c
o
o
l.

12
 

U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

B
u
t 
I 
m
ean, 

yo
u
 
a
lre
a
d
y

13
 

g
o
t 
o
u
r 
a
d
d
re
ss
 
fo
r 
i
t

.

14
 

M
R
. 

TH
O
R
P
E
: 

Y
e
a
h
. 

B
u
t 
if
 
yo
u
 
w
a
n
t 
th
e

15
 

lo
n
g
e
r, 

m
ore

 
d
e
ta
ile
d
 
v
e
rs
io
n
. 

.

16
 

S
o
 
now

 
o
n
 
to
 
th
e
 
m
e
e
tin
g
. 

S
o
 
w
e 
a
re

17
 

h
e
re
 
fo
r 
th
e
 
P
ro
p
o
se
d
 
P
la
n
 
m
e
e
tin
g
. 

T
he

18
 

p
u
rp
o
s
e
 
o
f 
th
is
 
m
e
e
tin
g
 
is
 
fo
r 
th
e
 
E
P
A
 
to

19
 

p
re
s
e
n
t 
w
h
a
t 
w
e
 
th
in
k
 
a
re
 
th
e
 
b
e
s
t 
te
c
h
n
o
lo
g
ie
s

20
 

a
t 
th
e
 
ACW

 
S
ite
.

21
 

It's
 
a
 
c
o
m
p
lic
a
te
d
 
s
ite
. 

T
h
e
re
 
a
re
 
a

22
 

lo
t 
o
f 
d
iffe

re
n
t 
a
re
a
s
. 

T
h
e
re
 
is
 
d
iffe

re
n
t

23
 

c
o
n
ta
m
in
a
tio
n
 
lo
c
a
te
d
 
in
 
d
iffe

re
n
t 
a
re
a
s
. 

A
nd

24
 

w
e
 
p
ro
p
o
se
 
d
iffe

re
n
t 
te
c
h
n
o
lo
g
ie
s
 
fo
r 
e
a
ch
 
one

25
 

o
f 
th
o
s
e
.

w
w

w
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H
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1 
A
nd
 
th
e
 
m
a
in
 
th
in
g
 
to
n
ig
h
t 
is
 
e
ith
e
r

2 
I 
w
a
n
t 
to
 
h
e
a
r 
w
h
a
t 
y
o
u
r 
com

m
ents

 
a
re
, 
w
h
a
t 
yo
u

3 
fe
e
l 
a
b
o
u
t 
th
o
s
e
 
re
m
e
d
ie
s
 
w
e
 
a
re
 
g
o
in
g
 
to
 
p
u
t

4 
in
 
p
la
c
e
.

5 
A
ls
o
, 
I 
w
a
n
t 
to
 
-- 
if
 
y
o
u
're
 
sh
y
 
a
n
d

 

. 
6 

d
o
n
't 
w
a
n
t 
to
 
ta
lk
 
a
b
o
u
t 
it
 
to
d
a
y
, 
o
n
 
th
e
 
b
a
ck

7 
o
f 
th
a
t 
fa
c
t 
s
h
e
e
t, 

th
e
re
 
is
 
a
 
little

 
a
re
a

8 
w
h
e
re
 
yo
u
 
ca
n
 
w
rite

 
in
 
y
o
u
r 
com

m
ents

 
a
n
d
 
m
a
il

9 
th
e
m
 
to
 
m
e. 

T
h
a
t's
 
fin
e
, 
to
o
. 

E
ith
e
r 
o
n
e
.

.10 
A
nd
 
a
t 
th
e
 
e
n
d
 
o
f 
th
e
 
d
a
y
 
w
hen

 
I 
g
e
t

11
 
a
ll 
o
f 
th
o
s
e
 
com

m
ents

 
-- 

th
e
 
com

m
ent 

p
e
rio
d
 
is

12
 

o
p
e
n
 
rig
h
t 
now

 
fro
m
 A
p
ril 

2
2
nd
 
to
 
M
ay 

2
2
n
d
.

13
 

A
nd
 
th
e
n
 
a
t 
th
e
 
e
nd
 
o
f 
M
ay 

2
2
n
d
, 
I 
w
ill 

lo
o
k
 
a
t

14
 
a
ll 
o
f 
y
o
u
r 
co
m
m
e
n
ts, 

re
sp
o
n
d
 
to
 
e
a
ch
 
one

15
 

in
d
iv
id
u
a
lly
. 

A
nd

 th
a
t 
w
ill 

be
 
re
c
o
rd
e
d

 
in
 
th
e

16
 

R
e
co
rd
 
o
f 
D
e
c
is
io
n

 th
a
t 
w
ill 

be
 
file

d
 
in

 
th
e

17
 
fa
ll 
o
f 
th
is
 
y
e
a
r.

18
 

S
o
 
w
h
a
t 
I 
w
ill 

be
 
ta
lk
in
g
 
a
b
o
u
t 
to
d
a
y

19
 

is
 
I 
w
a
n
t 
to
 
g
e
t 
a

 little
 
b
it 

b
a
ckg

ro
u
n
d

 
a
b
o
u
t

20
 

th
e
 
s
ite
, 
w
h
a
t 
h
a
s

 b
e
e
n

 
g
o
in
g
 
o
n
, 
w
h
a
t 
o
u
r

21
 

re
m
e
d
ia
l 
o
b
je
c
tiv
e
s
 
a
re
 
g
o
in
g
 
fo
rw
a
rd
 
w
ith

 
th
is

22
 

new
 
c
le
a
n
-u
p
, 
w
h
a
t 
th
e
 
re
m
e
d
ia
l 
a
lte
rn
a
tiv
e
s

23
 

w
e
re
 
th
a
t 

w
e 
lo
o
k
e
d
 
a
t, 

as
 
fa
r 
as
 
w
h
a
t 
w
o
u
ld

24
 

a
d
d
re
s
s
 
e
a
ch
 
s
e
c
tio
n
 
o
f 
th
e
 
s
ite
. 

T
h
e
n
 
a
t 
th
e

25
 

e
n
d
 
o
f 
th
e
 
d
a
y, 

w
h
a
t 
w
e
 
a
re
 
p
ro
p
o
s
in
g
 
is
 
th
e

w
w

w
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1 
p
re
fe
rre

d
 
a
lte
rn
a
tiv
e
 
fo
r 
th
e
 
s
ite
.

2 
ACW

 
w
as 

an
 
1
8
-a
c
re
 
s
ite

 
th
a
t 
o
p
e
ra
te
d

3 
a
s
 
a
 
w
ood

 
tre
a
te
r 
fo
r 
a
p
p
ro
x
im
a
te
ly
 
80
 
y
e
a
rs
.

4 
T
h
e
re
 
is
 
s
o
il 
c
o
n
ta
m
in
a
tio
n
 
o
n
-s
ite

 
a
nd

5 
o
ff-s

ite
. 

T
h
e
re
 
is
 
g
ro
u
n
d
w
a
te
r 
c
o
n
ta
m
in
a
tio
n

6 
o
n
-s
ite

 
a
n
d
 
o
ff-s

ite
 
w
ith

 
C
O
C
s, 

p
H
's
, 

P
C
P
s 
a
n
d

7 
c
re
o
s
o
te
 
a
n
d
 
d
io
x
in
.

8 
It's

 
a
 
fu
n
d
in
g
 
s
ite
. 

R
ig
h
t 
now

 
th
e
re

9 
a
re
 
no
 
re
s
p
o
n
s
ib
le
 
p
a
rtie

s
. 

S
o
 
th
e
 
ta
x
p
a
y
e
rs

10
 

a
re
 
p
a
y
in
g
 
fo
r 
it
 
rig
h
t 
now

.

11
 

T
he
 
s
ite

 
h
a
s
 
b
e
e
n
 
b
ro
k
e
n
 
o
u
t 
o
v
e
r 
th
e

12
 

y
e
a
rs
 
in
to
 
th
re
e
 
d
iffe

re
n
t 
o
p
e
ra
b
le
 
u
n
its
. 

O
U
l

13
 

is
 
th
e
 
s
lu
d
g
e
, 
s
o
ils
 
a
n
d
 
s
e
d
im
e
n
ts
. 

T
h
a
t 
w
as

14
 

d
o
n
e
 
b
a
ck
 
in
 
'9
9
. 

O
U
2 
is
 
th
e
 
g
ro
u
n
d
w
a
te
r. 
It

15
 

w
as
 
d
o
ne
 
in
 
'9
4
. 

O
U
3 
w
as 

th
e
 
o
ff-s

ite
 
d
io
x
in

16
 

th
a
t 
w
as 

d
o
ne
 
in
 
2
0
0
7
.

17
 

T
he
 
g
o
a
l 
rig
h
t 
now

 
w
ith

 
th
is
 
P
ro
p
o
se
d

18
 

P
la
n
 
a
n
d
 
th
is

 R
e
co
rd
 
o
f 
D
e
c
is
io
n
 
g
o
in
g
 
in

 
in

19
 

th
e
 
fa
ll 
w
ill be

 
to
 
w
rite

 
a
 
s
ite
-w
id
e
 
RO

D

20
 

fo
r 
a
ll 
th
re
e

 o
f 
th
e
m
. 

T
h
a
t 
m
eans

 
a
ll 
o
f 
th
e

21
 

m
e
d
ia
, 
a
ll 
o
f th

e
 
g
ro
u
n
d
w
a
te
r, 
a
ll 
o
f 
th
o
s
e
 
as

22
 

w
e
ll 
w
ill 

be
 
a
d
d
re
sse

d
 
in
 
th
e
 
u
p
co
m
in
g
 
c
le
a
n
u
p
.

23
 

O
U
2 
w
ill 

be
 
an
 
in
te
rim

 
re
m
e
d
y. 

I

24
 
w
ill 

ta
lk
 
a
b
o
u
t 
th
a
t 
a
 
little

 
b
it 
la
te
r.

25
 

H
e
re
 
is
 
a
 
h
is
to
ric
a
l 
p
h
o
to
 
o
f 

AC
W
.

w
w

w
.huseby.com
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Page 8

1 
T
h
is
 
is
 
th
e
 
e
a
s
t. 

T
h
is
 
is
 
th
e
 
w
e
s
t. 

Y
ou
 
ca
n

2 
se
e
 
w
h
e
re
 
th
e
 
w
ood

 
w
o
u
ld
 
com

e
 
in
 
fro
m
 
th
e
 
e
a
s
t,

3 
a
n
d
 
th
e
 
lo
g
s
 
w
o
u
ld
 
be
 
d
e
b
a
rk
e
d
. 

A
nd
 
th
e
n
 
yo
u

4 
w
o
u
ld
 
see

 
th
e
m
 
g
o
in
g
 
fa
rth
e
r 
w
e
s
t. 

T
h
e
y
 
w
o
u
ld

5 
d
ip
 
th
e
m
 
in
to
 
th
e
 
p
o
n
d
 
a
n
d
 
s
e
t 
th
e
m
 
u
p
 
o
v
e
r

6 
th
e
re
 
to
 
d
ry
 
o
u
t.

7 
Y
ou
 
h
a
ve
 
tw
o
 
la
rg
e
 
u
n
lin
e
d
 
c
re
o
s
o
te

8 
p
its

 
s
ittin

g
 
o
v
e
r 
th
e
re
. 

A
nd
 
d
u
rin
g
 
la
rg
e

9 
ra
in
fa
ll 
e
v
e
n
ts
, 
th
o
s
e
 
w
o
u
ld
 
f
ill

 
u
p
 
a
n
d
 
flo
w

10
 

o
v
e
r 
la
n
d
 
d
ire
c
tly

 
s
o
u
th
. 

A
nd
 
yo
u
 
ca
n
 
se
e
 
th
e

11
 

s
ta
in
, 
th
e
 
s
ta
in
 
o
n
 
th
e
 
ro
a
d
. 

T
h
a
t 
is

12
 

c
re
o
s
o
te
. 

T
hen

 
it
 
w
ill 

g
o
 
fa
rth
e
r 
s
o
u
th
 
in
to

13
 

th
e
 
P
e
n
sa
co
la
 
Y
a
ch
t 
C
lu
b
 
d
itc
h
 
a
n
d
 
o
u
t 
to
 
th
e

14
 

b
a
y
. 

A
n
d

 
th
a
t's

 w
h
a
t h
is
to
ric
a
lly

 
o
p
e
ra
te
d

 
a
t

15
 

th
e
 
s
ite
.

16
 

H
e
re
's

 
w
h
a
t it

 
lo
o
k
s
 
lik
e
 
to
d
a
y
. 

Y
ou

17
 
w
ill 

se
e
 
th
a
t 
it's

 
re
s
id
e
n
tia
l 
on
 
th
e
 
e
a
s
t,

18
 

s
o
u
th
 
a
nd
 
to
 
th
e
 
w
e
s
t. 

Y
ou
 
h
a
ve
 
c
o
m
m
e
rc
ia
l 
a
n
d

19
 

in
d
u
s
tria

l 
to
 
th
e
 
n
o
rth

 
o
f 
th
e
 
p
ro
p
e
rty
.

20
 

I 
w
ill 

ta
lk
 
a
b
o
u
t 
th
is
 
a
 
little

 
b
it

21
 

la
te
r, 

b
u
t 
w
e 
h
a
ve
 
done

 
v
a
rio
u
s
 
re
m
o
va
ls

22
 

th
ro
u
g
h
o
u
t 
th
e
 
n
e
ig
h
b
o
rh
o
o
d
. 

A
nd
 
w
e
 
b
ro
u
g
h
t

23
 

th
a
t 
s
o
il 

b
a
ck
 
to
 
th
e
 
s
ite
. 

T
h
a
t 
is
 
w
h
e
re
 
th
is

24
 

s
o
c
c
e
r 
p
itc
h
 
lo
o
k
in
g
 
p
la
c
e
 
is
 
rig
h
t 
h
e
re
. 

A
nd

25
 

w
e 
b
ro
u
g
h
t 
in
 
m
ore

 
s
o
il 
a
fte
r 
th
is
 
p
h
o
to
 
w
as

w
w

w
.huseby.com
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1 
ta
k
e
n
 
o
v
e
r 
h
e
re

.

2 
B
e
fo
re
 
I 
g
e
t 
in
to
 
th
e
 
o
p
e
ra
b
le
 
u
n
its
,

3 
e
a
ch
 
o
ne
 
o
f 
th
e
 
o
p
e
ra
b
le
 
u
n
its
, 
I 
w
a
n
te
d
 
to

4 
a
d
d
re
s
s
 
w
h
a
t 
w
e
 
h
a
ve
 
done

 
h
is
to
ric
a
lly

 
a
t 

ACW

5 
u
p
 
u
n
til 

now
.

6 
W
hen

 
w
e
 
in
itia

lly
 
cam

e
 
o
u
t 
to
 
th
e

7 
sce

n
e
 
w
hen

 
it
 
w
as 

D
EP
 
a
n
d
 
E
P
A
, 

w
e 
s
ta
b
iliz
e
d

8 
a
n
d
 
c
o
v
e
re
d
 
th
e
 
d
ip
p
in
g
 
p
o
n
d
s. 

T
h
e
re
 
w
ill 

be

9 
n
o
 
fa
rth
e
r 
m
ig
ra
tio
n
 
in
to
 
th
e
 
g
ro
u
n
d
w
a
te
r.

10
 

In
 
'9
8
, 

w
e 
s
ta
rte
d
 
u
p
 
a
 
g
ro
u
n
d
w
a
te
r

11
 

pum
p
 
a
n
d
 
tre
a
t 
syste

m
 
th
a
t 
re
c
o
v
e
re
d
 
ju
s
t 
u
n
d
e
r

12
 

2
0
0
,0
0
0
 
g
a
llo
n
s
 
o
f 
D
N
A
P
L.

13
 

In
 
2
0
0
3
, 

w
e
 
e
x
c
a
v
a
te
d
 
p
ro
p
e
rtie

s
 
to

14
 

th
e
 
n
o
rth
, 
p
a
rt 
o
f 
a
 
ro
a
d
, 
th
e
 
a
p
a
rtm

e
n
t

15
 

co
m
p
le
x, 

p
a
rt 
o
f 
th
e
 
P
e
n
sa
co
la
 
Y
a
ch
t 
C
lu
b
 
d
itc
h

16
 

p
ro
p
e
rty
, 
a
ll 
o
f 
th
o
s
e
 
w
e
re
 
e
x
c
a
v
a
te
d
 
in
 
2
0
0
3
.

17
 

In
 
2
0
1
0
, 

w
e
 
re
m
e
d
ia
te
d
 
th
e
 
s
o
u
th
e
a
s
t

18
 

d
itc
h
 
o
v
e
r 
o
n
 
-- 

o
v
e
r 
b
y
 
P
in
e
. 

T
h
e
n
 
in
 
2
0
1
2
,

19
 

w
e
 
a
s
s
is
te
d
 
th
e
 
C
ity

 
o
f 
P
e
n
sa
co
la
 
w
ith

20
 

re
ro
u
tin
g
 
th
e
 
s
to
rm

 
w
a
te
r 
o
u
t 
o
f 
th
e
 
P
e
n
sa
co
la

21
 

Y
a
ch
t 
C
lu
b
 
d
itc
h
.

22
 

T
h
e
n
 
in
 
th
e
 
sum

m
er 
o
f 
la
s
t 
y
e
a
r, 

w
e

23
 

e
x
c
a
v
a
te
d
 
th
a
t 
e
n
tire

 
1
,0
0
0
 
le
n
g
th
 
o
f 
th
e

24
 

P
e
n
sa
co
la
 
Y
a
ch
t 
C
lu
b
 
d
itc
h
 
a
nd
 
b
ro
u
g
h
t 
th
a
t

25
 

s
o
il 
b
a
ck
 
to
 
th
e
 
p
ro
p
e
rty

 
a
n
d
 
ca
p
p
e
d
 
it.

w
w

w
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1 
O
U
l, 
th
e
 
RO

DS
 
in
 
p
la
c
e
 
w
e
re
 
s
ig
n
e
d
 
in

2 
'9
9
. 
It
 
w
as 

a
 
RO

D
 
am

endm
ent. 

A
n
d
, 
b
a
s
ic
a
lly
,

3 
th
e
 
o
b
je
c
tiv
e
 
o
f 
th
a
t 
w
as 

to
 
p
re
v
e
n
t 
ris
k
s

4 
p
o
se
d
 
b
y
 
in
je
c
tio
n
 
a
nd
 
in
h
a
la
tio
n
 
o
f 
d
ire
c
t

5 
s
o
ils
, 
s
lu
d
g
e
 
a
n
d
 
se
d
im
e
n
t 
a
n
d
 
to
 
ta
k
e
 
c
a
re
 
o
f

6 
th
a
t 
b
y
 
d
ig
g
in
g
 
it
 
up
 
a
n
d
 
b
rin
g
in
g
 
it
 
b
a
ck
 
to

7 
th
e
 
s
ite
.

8 
A
nd
 
a
ll 
o
f 
th
e
 
a
re
a
s
 
th
a
t 
w
e
re

9 
su
p
p
o
se
d
 
to
 
be
 
re
m
e
d
ia
te
d
 
b
y
 
th
is
 
RO

D
 
h
a
d
 
b
e
e
n

10
 

c
o
m
p
le
te
d
, 
e
x
c
e
p
t 
fo
r 
th
e
 
s
ite

 
its
e
lf. 

T
h
a
t

11
 

w
as 

th
e
 
o
n
ly
 
p
la
c
e
 
th
a
t 
w
a
s
n
't. 

T
he
 
RO

D
 
w
a
s
n
't

12
 
fu
lly

 
im
p
le
m
e
n
te
d
.

13
 

O
U
2, 
th
is
 
w
as 

done
 
in
 
'9
4
. 

E
P
A

14
 

s
e
le
c
te
d
 
a
n
 
a
lte
rn
a
tiv
e
 
c
le
a
n
u
p
 
lim

it. 
T
he

15
 

g
o
a
l 
w
as 

to
 
p
ro
te
c
t 
d
is
c
h
a
rg
e
 
in
to
 
th
e
 
b
a
y
, 
n
o
t

16
 

to
 
le
t 
a
n
y
 
c
o
n
ta
m
in
a
te
d
 
g
ro
u
n
d
w
a
te
r 
go
 
o
u
t 
in
to

17
 

th
e
 
P
e
n
sa
co
la
 
B
a
y.

18
 

A
n
d
, 
b
a
s
ic
a
lly
, 

w
e 
d
iv
id
e
d
 
th
a
t 

RO
D

19
 

in
to
, tw

o
 
p
h
a
se
s. 

P
hase

 
I 
is
 
to
 
e
x
tra
c
t 
a
ll 
o
f

20
 

th
e
 
D
N
A
P
L
 
th
a
t 
w
as 

u
n
d
e
rn
e
a
th
 
fo
rm
e
r 
d
ip
p
in
g

21
 

p
o
n
d
s. 

T
hen

 
II
 
w
as 

to
 
a
d
d
re
ss
 
th
e
 
d
is
s
o
lv
e
d

22
 

p
lu
m
e
.

23
 

P
hase

 
I, 

w
e
 
-- 
it
 
o
p
e
ra
te
d
 
v
e
ry
 
w
e
ll

24
 

fo
r 
a
w
h
ile
. 

L
ik
e
 
I 
s
a
id
, 

w
e
 
e
x
c
a
v
a
te
d
 
a
lm
o
s
t

25
 

--w
e
 
e
x
tra
c
te
d
 
a
lm
o
s
t 
2
0
0
,0
0
0
 
g
a
llo
n
s
 
o
f

w
w

w
.huseby.com
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1 
D
N
A
P
L.

2 
W
e 
h
a
d
 
som

e
 
p
ro
b
le
m
s
. 

H
u
rric

a
n
e
 
Iv
a
n

3 
to
o
k
 
it
 
o
u
t 
o
f 
co
m
m
issio

n
 
fo
r 
a
w
h
ile
. 

A
ls
o
,

4 
th
e
 
c
re
o
s
o
te
 
w
as 

n
o
t 
c
o
m
p
a
tib
le
 
w
ith

 
m
o
st

5 
p
ip
in
g
 
m
a
te
ria
ls
. 

W
e 
h
a
d
 
to
 
fin
d
 
C
h
o
u
in
a
rd
,

6 
w
h
ic
h
 
w
as 

th
e
 
o
n
ly
 
ty
p
e
 
o
f 
m
a
te
ria
l 
th
a
t 
w
o
u
ld

7 
a
c
tu
a
lly

 
s
ta
n
d
 
up
 
to
 
th
e
 
c
re
o
s
o
te
. 

S
o
 
th
a
t

8 
o
p
e
ra
te
d
 
fo
r 

10
 
o
r 
12
 
y
e
a
rs
 
v
e
ry
 
s
u
c
c
e
s
s
fu
lly
.

9 
H
e
re
's
 
-- 

O
U
2 
is
 
th
e
 
g
ro
u
n
d
w
a
te
r.

10
 

T
h
is
 
is
 
d
ire
c
tly

 
b
e
lo
w
 
w
h
e
re
 
th
e
 
d
ip
p
in
g
 
p
o
n
d
s

11
 

a
re
. 

W
e 
h
a
ve
 
b
a
s
ic
a
lly
 
ju
s
t 
s
tra
ig
h
t 

D
N
A
P
L

12
 

fro
m
 
-- 

D
N
A
P
L
 
is
 
c
re
o
s
o
te
 
-- 

fro
m
 
20
 
fe
e
t 
dow

n

13
 

to
 
80
 
fe
e
t 
dow

n. 
W
e 
re
c
o
v
e
re
d
 
som

e
 
o
f 
it

14
 

th
ro
u
g
h
 
th
e
 
re
c
o
v
e
ry
 
syste

m
, 
b
u
t 
m
o
st 
o
f 
it
 
is

15
 
s
till 

th
e
re
.

16
 

A
nd
 
I 
s
a
id
 
in
 
th
a
t 
p
re
v
io
u
s
 
s
lid
e
,

17
 

h
e
re
's
 
th
e
 
c
re
o
s
o
te
 
in
 
th
e
 
u
p
p
e
r 
sa
n
d
. 

T
h
is
 
is

18
 

m
o
re
 
s
h
a
llo
w
, 

20
 
to
 
30
 
fe
e
t. 

T
h
is
 
is
 
som

e
 
o
f

19
 

th
e
 
c
re
o
s
o
te
 
th
a
t 
w
o
u
ld
 
h
a
ve
 
flo
w
e
d
 
o
v
e
r 
la
n
d

20
 

d
u
rin
g
 
th
e
 
h
a
rd
 
ra
in
fa
ll 
e
v
e
n
ts
 
a
n
d
 
so

21
 

p
e
rc
o
la
te
d
 
dow

n
 
to
 
th
e
 
la
n
d
.

22
 

O
U
3, 
th
is
 
w
as 

c
re
a
te
d
 
in
 
2007

 
in

23
 

re
s
p
o
n
s
e
 
to
 
F
lo
rid
a
's
 
S
o
il 
C
le
a
n
u
p
 
T
a
rg
e
t

24
 

. 
L
e
v
e
ls
. 
It
 
w
as 

a
 
new

 
c
le
a
n
u
p
 
s
ta
n
d
a
rd
 
th
a
t

25
 

F
lo
rid
a
 
h
a
d
 
p
u
t 
in
 
p
la
c
e
.

w
w

w
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1 
A
t 
th
e
 
tim

e
, 
o
u
r 
c
le
a
n
u
p
 
n
u
m
b
e
r 
fo
r

2 
d
io
x
in
 
w
as 

a
 
1
,0
0
0
. 

F
lo
rid
a
 
is
 
a
 
7
. 

S
o
 
it

3 
k
in
d
 
o
f 
-- 

w
e 
h
a
d
 
to
 
go
 
b
a
ck
 
to
 
th
e
 
d
ra
w
in
g

4 
b
o
a
rd
 
as
 
fa
r 
as
 
w
h
a
t 
w
as 

c
o
n
s
id
e
re
d
 
-- 

w
h
a
t 
a
re

5 
w
e
 
g
o
in
g
 
to
 
do
 
w
ith

 
s
o
il 
in
 
th
e
 
a
re
a
 
o
f 

AC
W
,

6 
k
in
d
 
o
f 
in
tro
d
u
c
e
 
th
e
 
la
rg
e
 
vo
lu
m
e
 
o
f 
s
o
il 
th
a
t

7 
w
e 
h
a
d
n
't 
p
la
n
n
e
d
 
on
 
b
e
fo
re
.

8 
W
e 
w
e
n
t 
o
u
t 
a
nd
 
sa
m
p
le
d
 
a
ll 
o
f 
th
e

9 
y
a
rd
s
, 
n
o
t 
a
ll 
o
f 
th
e
 
y
a
rd
s
. 

W
e 
sa
m
p
le
d
 
som

e

10
 

o
f 
th
e
 
y
a
rd
s
 
in
 
th
e
 
n
e
ig
h
b
o
rh
o
o
d
 
in
 
2
0
0
8
, 
2009

11
 

a
n
d
 
2
0
1
0
.

12
 

T
h
is
 
is
 
th
e
 
re
m
e
d
ia
l 
a
c
tio
n

13
 

o
b
je
c
tiv
e
s
 
fo
r 
o
u
r 
c
u
rre

n
t 
s
ite
-w
id
e
 
R
O
D
. 

T
he

14
 
fir
s
t 
one

 
is
 
to
 
p
re
v
e
n
t 
hum

an
 
e
xp
o
su
re
 
to

15
 

c
irc
u
la
te
 
c
o
n
ta
m
in
a
te
d
 
s
o
il 

a
b
o
ve
 
th
e

16
 

a
p
p
ro
p
ria
te
 
le
v
e
ls
 
in
 
fe
d
e
ra
l 
a
n
d
 
s
ta
te
 
le
v
e
ls
.

17
 

N
um

ber 
tw
o
 
is
 
to
 
p
re
v
e
n
t 
c
o
n
g
e
s
tio
n

18
 

o
f 
g
ro
u
n
d
w
a
te
r 
th
a
t 
c
o
n
ta
in
s
 
c
o
n
c
e
n
tra
tio
n
s
 
o
f

19
 

com
pounds

 
re
p
re
s
e
n
tin
g
 
a
 
to
ta
l 
c
a
n
c
e
r 
ris
k
s

20
 

g
re
a
te
r 
th
a
n
 
10
 
to
 
th
e
 
n
e
g
a
tiv
e
 
s
ix
 
fo
r 
a
n
 
H
I

21
 

g
re
a
te
r 
th
a
n
 
one

 
o
r 
m
e
e
tin
g
 
a
ll 
o
f 
th
e
 
s
ta
te

22
 

a
n
d
 
fe
d
e
ra
l 
ru
le
s
 
a
n
d
 
re
g
u
la
tio
n
s
.

23
 

N
um

ber 
th
re
e
 
is
 
to
 
p
re
v
e
n
t 
o
r

24
 

e
lim

in
a
te
 
lo
n
g
-te
rm

 
le
a
c
h
a
b
ility

 
o
f 
s
o
il

25
 

c
o
n
ta
m
in
a
n
ts
 
o
f 
c
o
n
c
e
rn
 
in
to
 
th
e
 
g
ro
u
n
d
w
a
te
r.

w
w

w
.huseby.com

 
H

useby, Inc. R
egional C

enters 
800-333-2082

C
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ashington, D
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ork ~ H
ouston ~ San Francisco
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1 
A
nd
 
th
e
 
la
s
t 
one

 
is
 
to
 
p
ro
te
c
t 
B
a
yo
u

2 
C
h
ic
o
 
a
nd
 
P
e
n
sa
co
la
 
B
a
y
 
b
y
 
n
o
t 
le
ttin

g
 
a
n
y

3 
c
o
n
ta
m
in
a
te
d
 
g
ro
u
n
d
w
a
te
r 
m
ig
ra
te
 
in
to
 
th
e
 
b
a
y
.

4 
T
he
 
p
re
lim

in
a
ry
 
re
m
e
d
ia
l 
g
o
a
ls
 
fo
r

5 
th
is
 
is
 
w
h
e
re
 
w
e
 
a
re
 
g
o
in
g
 
to
 
c
le
a
n
 
u
p
 
to
 
o
u
r

6 
c
le
a
n
-u
p
 
s
ta
n
d
a
rd
s
. 

S
o
il 
is
 
b
a
s
ic
a
lly

7 
F
lo
rid
a
's
 
S
o
il 

C
le
a
n
u
p
 
T
a
rg
e
t 
L
e
v
e
ls
. 

T
h
a
t

8 
w
ill 

b
e
 
w
h
a
t 
w
e
'll 

be
 
u
s
in
g
. 

T
h
ose

 
a
re
 
in

9 
ta
b
le
 
fo
rm
. 

Y
ou
 
ca
n
 
fin
d
 
th
e
m
 
on
 
th
e
 
D
EP
 
W
eb

10
 

s
ite
.

11
 

F
o
r 
g
ro
u
n
d
w
a
te
r, 

O
U
2 
is
 
g
o
in
g
 
to
 
be

12
 

a
n
 
in
te
rim

 
re
m
e
d
y. 

It's
 
n
o
t 
fin
a
l, 

so
 
it

13
 

d
o
e
s
n
't 
h
a
ve
 
c
le
a
n
u
p
 
n
u
m
b
e
rs
 
a
s
s
o
c
ia
te
d
 
w
ith

14
 
it.
 

T
he
 
re
a
s
o
n
 
w
e
 
a
re
 
m
a
kin

g
 
it
 
a
 
n
o
n
-fin

a
l

15
 

re
m
e
d
y
 
fo
r 
th
a
t 
is
 
th
a
t 
-- 

w
e
're

 
g
o
in
g
 
to
 
ta
lk

16
 

a
b
o
u
t 
a
ll 
o
f 
th
e
 
te
c
h
n
o
lo
g
ie
s
 
th
a
t 
w
e
 
a
re
 
g
o
in
g

17
 

to
 
do
 
to
 
a
d
d
re
s
s
 
th
e
 
s
o
u
rc
e
 
a
re
a
, 
th
e
 
d
is
s
o
lv
e
d

18
 

p
lu
m
e
 
a
n
d
 
w
h
a
t 
w
e
 
th
in
k
 
it's

 
g
o
in
g
 
to

19
 

d
ra
s
tic
a
lly

 
re
m
o
ve
. 

A
 
lo
t 
o
f 
c
o
n
ta
m
in
a
tio
n
 
o
f

20
 

g
ro
u
n
d
w
a
te
r 
w
ill 

be
 
d
o
n
e
 
in
 
fiv
e
 
y
e
a
rs
. 
It

21
 
w
ill 

b
e
 
c
le
a
n
e
d
 
u
p
.

22
 

B
u
t 
in
 
ca
se
 
th
a
t's

 
n
o
t 
th
e
 
ca
se
 
a
n
d

23
 

w
e
 
h
a
ve
 
to
 
do
 
so
m
e
th
in
g
 
m
ore

 
a
g
g
re
s
s
iv
e
, 
I'm

24
 

le
a
v
in
g
 
it
 
o
p
e
n
 
th
a
t 
w
ay
 
so
 
th
a
t 
w
e
 
ca
n
 
g
o
 
in

25
 

a
n
d
 
do
 
s
o
m
e
th
in
g
 
m
ore

 
a
g
g
re
s
s
iv
e
 
la
te
r
 
o
n
.

w
w

w
.huseby.com

 
H
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1 
B
u
t 
lik
e
 
I 
s
a
id
, 
I
'll

 
ta
lk
 
a
b
o
u
t 
a
ll

2 
o
f 
th
e
 
te
c
h
n
o
lo
g
ie
s
 
th
a
t 
a
re
 
g
o
in
g
 
to
 
be

3 
e
m
p
lo
ye
d
 
in
 
th
a
t. 

T
he
 
S
ta
te
 
w
ill 

be
 
c
le
a
n
e
d
 
up

4 
in
 
fiv
e
 
o
r 
te
n
 
y
e
a
rs
. 

W
e 
ca
n
 
com

e
 
b
a
ck
 
a
n
d
 
do

5 
a
 
fin
a
l 

RO
D
 
fo
r 
th
e
 
g
ro
u
n
d
w
a
te
r 
d
o
in
g
 
s
o
m
e
th
in
g

6 
as
 
s
im
p
le
 
as
 
m
o
n
ito
re
d
 
n
a
tu
ra
l 
a
tte
n
u
a
tio
n

7 
w
h
e
re
 
w
e
 
ju
s
t 
sa
m
p
le
 
th
e
 
m
o
n
ito
rin
g
 
w
e
lls
.

8 
O
ka
y. 

S
o
 
I 
h
a
ve
 
b
ro
k
e
n
 
th
e
 
s
ite

 
o
u
t

9 
to
 
th
e
 
d
iffe

re
n
t 
a
re
a
s
 
b
e
ca
u
se
 
e
a
ch
 
d
iffe

re
n
t

10
 

a
re
a
 
h
a
s
 
d
iffe

re
n
t 
c
h
a
ra
c
te
ris
tic
s
.

11
 

C
M
Z
-1, 

th
e
 
re
d
 
a
re
a
, 
th
a
t's
 
th
e
 
m
a
in

12
 

s
o
u
rc
e
 
a
re
a
. 

T
h
is
 
is
 
an
 
a
re
a
 
w
h
e
re
 
th
e
 
v
a
s
t

13
 

m
a
jo
rity

 
o
f 
c
re
o
s
o
te
 
th
a
t 
is
 
b
e
lo
w
 
th
e
 
s
u
rfa
c
e
,

14
 

is
 
20
 
to
 
80
 
fe
e
t 
o
f 
ju
s
t 
p
u
re
 
c
re
o
s
o
te
. 

T
h
a
t

15
 

is
 
w
h
e
re
 
th
a
t 
is
 
lo
c
a
te
d
.

16
 

T
h
a
t 
a
re
a
 
a
ls
o
 
h
a
s
 
a
 
m
a
rin
e
 
c
la
y

17
 

lo
c
a
te
d
 
100

 
fe
e
t 
dow

n, 
w
h
ic
h
 
is
 
v
e
ry
 
im
p
o
rta
n
t.

18
 

C
M
Z
-2A

, 
w
h
ic
h
 
is
 
th
e
 
o
ra
n
g
e
 
p
a
rt, 

th
a
t 
is
 
s
till

19
 

o
n
-s
ite
, 
b
u
t 
th
e
re
 
is
 
no
 
m
a
rin
e
 
c
la
y
 
b
e
lo
w
 
th
a
t

20
 

to
 
tie

 
in
to
. 

M
a
rin
e
 
c
la
y
 
is
 
lik
e
 
a
 
th
ic
k

21
 

te
n
-fo
o
t 
c
la
y
 
la
y
e
r 
th
a
t 
w
ill 

a
c
t 
as
 
a
 
g
o
o
d

22
 

c
o
n
fin
in
g
 
a
re
a
.

23
 

2B
, 
th
a
t's
 
th
e
 
s
h
a
llo
w
 
c
re
o
s
o
te
 
th
a
t

24
 

I 
ta
lk
e
d
 
a
b
o
u
t 
20
 
to
 
30
 
fe
e
t 
b
e
lo
w
 
th
e
 
s
u
rfa
c
e
.

25
 
It's

 
o
ff 

th
e
 
p
ro
p
e
rty
. 

T
h
a
t 
is
 
a
 
d
iffe

re
n
t

w
w

w
.huseby.com

 
H
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ouston - San Francisco



IN
 R

E: A
M

ER
IC

A
N

 C
R

EO
SO

TE
 W

O
R

K
S SITE

 
Public M

eeting on 04/26/2017
Page 15

1 
c
o
n
ta
m
in
a
te
d
 
m
e
d
ia
 
zo
n
e
. 

T
h
is
 
is
 
a
ll

2 
g
ro
u
n
d
w
a
te
r.

3 
C
M
Z-3
 
is
 
a
 
s
e
c
o
n
d
a
ry
 
s
o
u
rc
e
 
h
e
re
. 

W
e

4 
h
a
ve
 
a
 
s
m
a
ll 

PC
P
 
p
lu
m
e
 
o
v
e
r 
th
e
re
 
th
a
t 
is

5 
s
h
a
llo
w
, 

20
 
to
 
30
 
fe
e
t 
dow

n. 
T
h
a
t 
is
 
th
e

6 
g
ro
u
n
d
w
a
te
r 
is
s
u
e
 
o
v
e
r 
th
e
re
.

7 
A
nd
 
4A

, 
th
is
 
p
u
rp
le
 
a
re
a
 
o
v
e
r 
h
e
re
,

8 
th
a
t 
is
 
b
a
s
ic
a
lly

 
th
e
 
e
n
tire

 
s
ite

 
b
u
t 
fo
r 
s
o
il.

9 
T
h
a
t 
is
 
th
e
 
o
n
-s
ite

 
s
o
il 
fo
r 

AC
W
.

10
 

W
e 
a
ls
o
 
h
a
ve
 
4B

, 
w
h
ic
h
 
is
 
a
ll 

th
e

11
 

o
ff-s

ite
 
re
s
id
e
n
tia
l 
s
o
ils
.

12
 

A
n
d
 
th
e
n
 
C
M
Z-5., 

th
a
t 
is
 
th
e
 
d
is
s
o
lv
e
d

13
 

p
lu
m
e
. 

A
n
y
th
in
g
 
th
a
t 
is
 
n
o
t 
fre
e
 
p
ro
d
u
c
t 
a
n
d

14
 
s
till 

h
a
s
 
c
o
n
ta
m
in
a
n
ts
 
in
 
it,
 
th
a
t 
is
 
C
M
Z
-5.

15
 

H
e
re
's
 
a
 
re
c
a
p
 
o
f 
w
h
a
t 
I 
ju
s
t 
ta
lk
e
d

16
 

a
b
o
u
t 
th
a
t 
I 
h
a
ve
 
b
ro
k
e
n
 
dow

n
 
in
to
 
th
e
s
e

17
 

d
iffe

re
n
t 
a
re
a
s
. 

L
e
t 

m
e 
ju
s
t 
go
 
rig
h
t 
in
to
 
it.

18
 

T
h
is
 
is
 
C
M
Z
-1. 

T
he
 
p
re
fe
rre

d

19
 

te
c
h
n
o
lo
g
y
 
th
a
t 
w
e 
a
re
 
g
o
in
g
 
to
 
im
p
le
m
e
n
t

20
 

fo
r 

C
M
Z-1
 
is
 
th
e
 
b
a
rrie

r 
w
a
ll. 

W
e 
b
a
s
ic
a
lly

21
 
w
ill 

u
se
 
a
 
la
rg
e
 
c
u
tte
r 
lik
e
 
th
is
, 
w
h
ic
h

22
 

a
c
tu
a
lly

 
g
o
e
s
 
dow

n
 
in
to
 
th
e
 
s
u
b
s
u
rfa
c
e
, 
g
rin
d
s

23
 

dow
n
 
100

 
fe
e
t 
dow

n
 
a
nd
 
tie
s
 
in
to
 
th
a
t 
m
a
rin
e

24
 

c
la
y
 
la
y
e
r.

25
 

O
nce

 
it
 
h
its

 
c
o
n
ta
c
t 
w
ith

 
th
a
t 
c
la
y

w
w

w
.huseby.com

 
H
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C
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1 
la
y
e
r, 
it
 
w
ill 

b
a
ck
 
o
u
t 
a
n
d
 
in
je
c
t 
th
e
 
c
o
n
c
re
te

2 
s
lu
rry
, 
w
h
ic
h
 
w
ill 

be
 
im
p
e
rv
io
u
s
 
to

3 
g
ro
u
n
d
w
a
te
r. 
It
 
w
o
n
't 

be
 
a
b
le
 
to
 
p
a
ss
 
th
ro
u
g
h

4 
i
t

. 
S
o
 
o
n
ce
 
th
a
t 
h
a
p
p
e
n
s, 
it
 
w
ill 

fo
rm

 
a
 
b
o
x
.

5 
W
e 
w
ill 

h
a
ve
 
a
 
s
lu
rry

 
w
a
ll 
a
ll 
th
e
 
w
ay
 
a
ro
u
n
d

6 
th
a
t 
w
ill 

ru
n
 
th
e
 
p
e
rim

e
te
r 
o
f 
th
a
t 
C
M
Z
-1. 

It

7 
w
ill 
tie

 
in
to
 
th
e
 
m
a
rin
e
 
c
la
y
 
a
t 
th
e
 
b
o
tto
m
.

8 
A
nd
 
th
e
n
 
w
e
 
w
ill 

p
u
t 
a
 
ca
p
 
on
 
to
p
. 
It
 
w
ill 

be

9 
a
 
b
o
x
 
w
h
e
re
 
no
 
w
a
te
r 
ca
n
 
g
e
t 
o
u
t. 

N
o

10
 

c
o
n
ta
m
in
a
tio
n
 
--n

o
 
w
a
te
r 
ca
n
 
g
e
t 
in
, 

a
n
d
 
no

11
 

c
o
n
ta
m
in
a
tio
n
 
ca
n
 
g
e
t 
o
u
t.

12
 

A
nd
 
w
e 
do
 
th
is
 
o
n
 
a
 
lo
t 
o
f 
o
u
r 
w
ood

13
 

tre
a
te
rs
 
in
 
th
e
 
S
o
u
th
e
a
s
t 
th
ro
u
g
h
o
u
t 
th
e

14
 

c
o
u
n
try
. 
It's

 
th
e
 
d
e
fa
u
lt 
te
c
h
n
o
lo
g
y
 
fo
r 
u
s
in
g

15
 

fo
r 
w
ood

 
tre
a
te
rs
.

16
 

T
h
is
 
is
 
C
M
Z
-2A

, 
so
 
th
is
 
is
 
s
till

17
 

o
n
-s
ite

 
b
u
t 
no
 
m
a
rin
e
 
c
la
y
 
b
e
lo
w
, 
so
 
w
e
 
c
a
n
't

18
 

tie
 
it
 
in
to
 
a
n
y
th
in
g
. 

T
he
 
c
la
y
 
is
 
g
o
n
e
. 

T
h
is

19
 

h
a
s
 
s
till 

a
 
lo
t 
o
f 
c
re
o
s
o
te
 
b
u
t 
n
o
t 
as
 
-- 

b
u
t

20
 

n
o
t 
as
 
g
ro
s
s
ly
 
c
o
n
ta
m
in
a
te
d
. 

A
nd
 
it's

 
m
uch

21
 

d
e
e
p
e
r. 
It
 
g
o
e
s
 
dow

n
 
to
 
120

 
o
r 
140

 
fe
e
t.

22
 

A
nd
 
w
hen

 
yo
u
 
g
e
t 
dow

n
 
th
a
t 
fa
r, 
it

23
 
w
ill 

be
 
c
le
a
n
, 
b
u
t 
th
e
re
 
w
ill 

be
 
a
 
little

24
 

fin
g
e
r 
o
f 
c
re
o
s
o
te
 
s
tic
k
in
g
 
a
ro
u
n
d
. 

A
nd
 
o
u
r

25
 

g
o
a
l 
is
 
to
 
g
e
t 
rid

 
o
f 
a
ll 
o
f 
th
a
t 
c
re
o
s
o
te
.

w
w

w
.huseby.com

 
H
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egional C

enters 
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C
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tlanta ~ W
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C
 ~ N

ew
 Y

ork ~ H
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1 
S
o
 
w
e 
ch
o
se
 
th
e
rm
a
l 
e
x
c
a
v
a
tio
n
, 
w
h
e
re

2 
b
a
s
ic
a
lly

 
yo
u
 
h
e
a
t 
u
p
 
w
a
te
r 
u
n
til 
it's

 
a
 
ste

a
m
.

3 
Y
ou
 
in
je
c
t 
it
 
in
to
 
th
e
 
c
re
o
s
o
te
. 

C
re
o
s
o
te
 
is

4 
v
e
ry
 
th
ic
k
 
a
nd
 
v
is
c
o
u
s
. 
It's

 
n
o
t 
v
e
ry
 
e
a
s
ily

5 
pum

ped
 
o
u
t. 

S
o
 
w
e 
h
e
a
t 
th
e
 
ste

a
m
 
u
p
 
a
n
d
 
m
ake

6 
it
 
m
ore

 
p
u
m
p
-a
b
le
, 
a
n
d
 
w
e 
b
a
s
ic
a
lly

 
ju
s
t 
p
u
t 
a

7 
va
cu
um

 
o
n
 
it
 
a
n
d
 
p
u
ll 
it
 
o
u
t 
o
f 
th
e
 
g
ro
u
n
d
.

8 
T
h
is
 
is
 
a
ls
o
 
v
e
ry
 
s
u
c
c
e
s
s
fu
l 
w
hen

9 
i
t
's 

so
 
d
e
e
p
. 

T
h
is
 
is
 
a
 
s
u
c
c
e
s
s
fu
l 
te
c
h
n
o
lo
g
y

10
 

th
a
t 
w
e
 
h
a
ve
 
u
se
d
 
b
e
fo
re
.

11
 

2B
, 
th
is
 
is
 
th
e
 
s
tu
ff 
th
a
t 
is

12
 

s
h
a
llo
w
, 
o
ff-fa

c
ility

, 
20
 
o
r 
30
 
fe
e
t 
dow

n.

13
 

W
e 
ra
n
k
e
d
 
a
ll 

th
e
 
d
iffe

re
n
t

14
 

te
c
h
n
o
lo
g
ie
s
, 
a
n
d
 
th
e
rm
a
l 
a
n
d
 
la
rg
e
-d
ia
m
e
te
r

15
 

s
ta
b
iliz
a
tio
n
 
cam

e
 
o
u
t 
p
re
tty

 
m
uch

 
th
e
 
sam

e.

16
 

L
a
rg
e
-d
ia
m
e
te
r 
s
ta
b
iliz
a
tio
n
 
is
 
b
a
s
ic
a
lly

 
w
h
e
re

17
 

yo
u
 
ta
k
e
 
a
 
b
ig
 
s
ix
-fo
o
t 
a
u
g
e
r, 

a
nd
 
yo
u
 
d
r
ill

18
 

d
o
w
n. 

A
n
d
 
w
hen

 
yo
u
 
g
e
t 
dow

n
 
to
w
a
rd
 
th
e

19
 

c
re
o
s
o
te
, 
ju
s
t 
b
a
ck
 
it
 
o
u
t 
a
nd
 
pum

p
 
it
 
fu
ll 
o
f

20
 

c
o
n
c
re
te
. 

Y
ou
 
b
a
s
ic
a
lly

 
m
ake

 
a
 
g
ia
n
t 
m
o
d
e
l 
o
f

21
 

th
e
 
c
o
n
c
re
te
.

22
 

A
nd
 
th
a
t 
w
o
u
ld
 
h
a
ve
 
s
ta
b
iliz
e
d
 
it.

23
 
It
 
w
o
u
ld
 
h
a
ve
 
m
ade

 
it
 
m
o
b
ile
. 
It
 
w
o
u
ld
 
h
a
ve

24
 

m
ade

 
im
p
e
rv
io
u
s
 
to
 
a
n
y
 
m
ore

 
g
ro
u
n
d
w
a
te
r

25
 

c
o
n
ta
m
in
a
tio
n
. 

B
u
t 
w
e
 
w
e
n
t 
w
ith

 
th
e
rm
a
l 
fo
r 

2B

w
w

w
.huseby.com

 
H

useby, Inc. R
egional C

enters 
800-333-2082

C
harlotte  ~ A

tlanta ~ W
ashington, D

C
 ~ N

ew
 Y

ork ~ H
ouston ~ San Francisco
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 C
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SO

TE
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O
R

K
S SITE

 
Public M

eeting on 04/26/2017
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1 
b
e
ca
u
se
 
w
e 
a
lre
a
d
y
 
h
a
ve
 
one

 
c
o
n
tra
c
to
r 
o
n
 
2A

2 
u
s
in
g
 
th
e
rm
a
l, 

so
 
w
e 
h
a
ve
 
c
o
s
t 
s
a
v
in
g
s
 
th
e
re
.

3 
A
nd
 
th
e
rm
a
l 
is
 
m
ore

 
a
g
g
re
s
s
iv
e
. 

Y
ou
 
d
o
n
't 
g
e
t

4 
th
e
 
c
o
n
c
re
te
 
th
e
re
. 
It
 
ju
s
t 
w
ill 

b
e
 
g
o
n
e
. 

S
o

5 
w
e
 
w
e
n
t 
w
ith

 
th
e
rm
a
l 
fo
r 
2B

.

6 
C
M
Z
-3, 

th
is
 
is
 
th
e
 
s
tu
ff 
th
a
t's
 
--

7 
th
e
 
s
m
a
ll 

PC
P
 
p
lu
m
e
 
th
a
t 
is
 
on
 
th
e
 
e
a
s
te
rn
 
s
id
e

8 
o
f 
th
e
 
p
ro
p
e
rty

 
w
h
e
re
 
w
e 
n
e
e
d
 
to
 
do
 
a
 
little

9 
m
ore
 
in
v
e
s
tig
a
tio
n
 
d
u
rin
g
 
re
m
e
d
ia
l 
d
e
s
ig
n
 
to

10
 

fig
u
re
 
o
u
t 
a
 
little

 
m
ore

 
o
f 
w
h
e
re
 
th
e
 
PC

P
 
p
lu
m
e

11
 

is
 
g
o
in
g
. 

W
e 
h
a
ve
 
an
 
id
e
a
. 

W
e 
h
a
ve
 
a
 
c
o
u
p
le

12
 

o
f 
w
e
lls
 
b
u
t 
n
o
th
in
g
 
in
 
b
e
tw
e
e
n
. 

W
e 
w
ill 

do

13
 

th
a
t 
d
u
rin
g
 
re
m
e
d
ia
l 
d
e
s
ig
n
.

14
 

S
o
 
w
h
a
t 
w
e 
s
e
le
c
te
d
 
w
o
u
ld
 
p
ro
b
a
b
ly

15
 

a
d
d
re
ss
 
e
ith
e
r 
w
h
e
th
e
r 
it's

 
a
 
la
rg
e
r-s
c
a
le

16
 

p
ro
b
le
m
 
o
r 
a
 
s
m
a
lle
r-s
c
a
le
 
p
ro
b
le
m
, 
w
h
ic
h
 
is

17
 

c
h
e
m
ic
a
l 
o
x
id
a
tio
n
 
a
n
d
 
b
io
re
m
e
d
ia
tio
n
.

18
 

H
e
re
 
is
 
a
 
p
ic
tu
re
 
o
f 
c
h
e
m
ic
a
l

19
 

o
x
id
a
tio
n
 
w
h
e
re
 
b
a
s
ic
a
lly

 
yo
u
 
in
je
c
t 
a
 
-- 

a
n
d

20
 

w
e
 
w
o
u
ld
 
h
a
ve
 
to
 
do
 
tre
a
ta
b
ility

 
s
tu
d
ie
s
 
to
 
se
e

21
 

w
h
a
t 
w
e
 
w
o
u
ld
 
a
c
tu
a
lly
 
in
je
c
t. 

Y
ou
 
ca
n
 
in
je
c
t

22
 

h
yd
ro
g
e
n
 
p
e
ro
x
id
e
, 
p
e
rm
a
n
g
a
n
a
te
. 

T
h
e
re
 
is
 
a

23
 

w
h
o
le
 
s
u
ite

 
o
f 
th
in
g
s
 
yo
u
 
ca
n
 
in
je
c
t 
in
to
 
th
e

24
 

g
ro
u
n
d
 
to
 
a
c
tu
a
lly

 
d
e
s
tro
y
 
th
e
 
PC

P
 
a
nd
 
th
e

25
 

c
o
n
ta
m
in
a
tio
n
 
o
f 
g
ro
u
n
d
w
a
te
r, 

so
 
it
 
w
ill 

be

w
w

w
.huseby.com

 
H

useby, Inc. R
egional C

enters 
800-333-2082

C
harlotte ~ A

tlanta ~ W
ashington, D

C
 ~ N

ew
 Y

ork ~ H
ouston ~ San Francisco
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1 
g

o
n

e.

2 
T
he
 
b
io
re
m
e
d
ia
tio
n
, 
th
a
t 
m
ig
h
t 
be

3 
h
e
lp
fu
l 
as
 
w
e
ll. 

T
h
a
t's
 
w
h
e
re
 
yo
u
 
a
c
tu
a
lly

4 
e
ith
e
r 
-- 
if
 
it's

 
a
n
a
e
ro
b
ic
 
b
a
c
te
ria
, 
yo
u

5 
in
je
c
t 
o
xyg

e
n
 
in
 
th
e
re
 
a
n
d
 
k
in
d
 
o
f 
g
iv
e
 
it
 
a

6 
little

 
fo
o
d
 
b
o
o
s
t. 

O
r 
if
 
it's

 
a
n
a
e
ro
b
ic
, 
yo
u

7 
g
iv
e
 
th
e
m
 
som

e
 
m
ore

 
fo
o
d
 
s
u
b
s
ta
n
c
e
, 
lik
e

8 
v
e
g
e
ta
b
le
 
o
il 
o
r 
a
 
la
c
ta
te
d
 
m
ilk
, 
w
h
ic
h
 
th
e
y

9 
e
a
t 
u
p
, 
a
n
d
 
it
 
fu
e
ls
 
th
e
 
b
u
g
s
 
th
a
t 
a
re
 
a
lre
a
d
y

10
 

dow
n

 
th
e
re

 e
a
tin
g

 
th
e
 
c
o
n
ta
m
in
a
tio
n
 
u
p
. 
It

11
 

ju
s
t 
g
iv
e
s

 th
e
m
 
a

 
little

 
e
n
e
rg
y
 
b
o
o
s
t, 

a
 
little

12
 

M
o
n
ste

r 
D
rin
k
.

13
 

O
ka
y. 

H
e
re
's
 
4A

. 
T
h
is
 
is
 
th
e

14
 

e
x
c
a
v
a
tio
n
 
o
f 
th
e
 
o
n
-fa
c
ility

 
s
o
ils
. 

A
n
d
,

15
 

b
a
s
ic
a
lly
, 
th
e
re
 
a
re
n
't 

m
any 

o
p
tio
n
s
. 

W
e 
a
re

16
 

ju
s
t 
g
o
in
g

 to
 
d
ig

 
it
 
u
p
 
a
n
d
 
c
a
p
s
u
la
te
 
it

 
rig
h
t

17
 

th
e
re
 
in
 
p
la
c
e
 
a
n
d
 
p
u
t 
a
 
-- 

yo
u
 
kn
o
w
, 

w
e

 a
re

18
 

g
o
in
g
 
to
 
p
u
t 
a
 
lin
e
r
 
o
f 
c
o
n
ta
m
in
a
te
d
 
s
o
il,

19
 

a
n
o
th
e
r 
lin
e
r
 
o
n
 
to
p
 
a
n
d
 
c
le
a
n
-c
le
a
n
 
s
o
il 

on

20
 

to
p
 
o
f 
th
a
t. 

A
nd
 
th
e
n
 
w
e
 
w
ill 

be
 
a
b
le
 
to
 
tu
rn

21
 
it
 
in
to
 
a
 
p
a
rk
 
o
r 
w
h
a
te
v
e
r, 

w
h
a
te
v
e
r 
w
e
 
see

22
 
fit.

23
 

4B
, 
th
is
 
is
 
th
e
 
o
ff-fa

c
ility

 
s
o
il.

24
 

T
h
is
 
is
 
re
s
id
e
n
tia
l 
p
ro
p
e
rtie

s
. 
It's

 
b
a
s
ic
a
lly

25
 

th
e
 
sam

e
 
th
in
g
. 

W
e 
a
re
 
g
o
in
g
 
to
 
d
ig
 
u
p
 
th
e

w
>vw

.huseby.coin 
H

useby, Inc. R
egional C

enters 
800-333-2082

C
harlotte ~ A

tlanta ~ W
ashington, D

C
 ~ N

ew
 Y

ork ~ H
ouston ~ San Francisco
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1 
p
ro
p
e
rtie

s
 
one

 
b
y
 
o
n
e
. 

O
nce

 
w
e
 
a
re
 
d
o
ne
 
w
ith

2 
it,
 
w
e 
w
ill 

re
s
to
re
 
it
 
th
e
 
w
ay
 
w
e
 
fo
u
n
d
 
it.
 
If

3 
w
e
 
h
a
ve
 
to
 
ta
k
e
 
o
u
t 
a
 
fe
n
c
e
, 

w
e
 
w
ill 

p
u
t 
th
e

4 
fe
n
c
e
 
b
a
cku

p
. 
If
 
w
e 
d
ig
 
up
 
a
 
s
h
ru
b
, 

w
e 
w
ill

5 
p
u
t 
a
 
new

 
s
h
ru
b
 
in
 
th
e
re
. 

B
u
t 
w
e 
w
ill 

le
a
v
e
 
it

6 
th
e
 
w
ay
 
w
e 
fo
u
n
d
 
it.

7 
W
e 
w
ill 

d
ig
 
up
 
a
ll 
o
f 
th
e
 
y
a
rd
s
,

8 
b
rin
g
 
th
a
t 
b
a
ck
 
to
 
th
e
 
s
ite
, 

a
n
d
 
w
e
 
ca
p
 
-- 

p
u
t

9 
th
a
t 
in
to
 
th
e
 
ca
p
 
o
f 
a
ll 

th
e
 
o
th
e
r 
s
o
il.

10
 

UNKNO
W
N
 
S
P
E
A
K
E
R
: 

H
ow
 
d
e
e
p
?
 

H
ow
 
d
e
e
p
 
a
re

11
 

yo
u
 
ta
lk
in
g
?

12
 

M
R
. 

TH
O
R
P
E
: 

O
n 
re
s
id
e
n
tia
l p
ro
p
e
rtie

s
, 

no

13
 

m
o
re

 th
a
n
 
tw
o
 
fe
e
t.

14
 

UNKNO
W
N
 
S
P
E
A
K
E
R
: 

Tw
o

 fe
e
t?

15
 

M
R
. 

TH
O
R
P
E
: 

Y
e
a
h
. 

B
u
t 
it
 
d
e
p
e
n
d
s
 
o
n
 
w
h
a
t

16
 

th
e
 
c
o
n
ta
m
in
a
tio
n
 
is
. 

S
om

e 
y
a
rd
s
 
m
ig
h
t 
ju
s
t 
be

17
 

s
ix
 
in
c
h
e
s
. 
It
 
m
ig
h
t 
be
 
a
 
fo
o
t 
b
u
t 
n
o
 
m
ore

18
 

th
a
n
 
tw
o
 
fe
e
t.

19
 

UNKNO
W
N
 
S
P
E
A
K
E
R
: 

T
he
 
w
a
te
r 
ta
b
le
 
a
ro
u
n
d

20
 

h
e
re

 is
 
o
n
ly
 
tw
o
 
fe
e
t.

21
 

M
R
. 

TH
O
R
P
E
: 

Y
e
a
h
.

22
 

UNKNO
W
N
 
S
P
E
A
K
E
R
: 

A
nd

 s
tin
k
y

 
s
lu
s
h
.

23
 

M
R
. 
TH

O
R
P
E
: 

T
h
a
t's
 
one

 
o
f 
th
e
 
re
a
so
n
s

24
 

th
a
t 
I 
w
e
n
t 
m
ore

 
th
a
n
 
tw
o
 
fe
e
t 
is
 
th
e
 
w
a
te
r

25
 

ta
b
le
.

w
w

w
.huseby.com

 
H

useby, Inc. R
egional C

enters 
800-333-2082

C
harlotte ~ A

tlanta ~ W
ashington, D

C
 ~ N

ew
 Y

ork ~ H
ouston ~ San Francisco
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1 
U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

T
h
a
n
k
 
yo
u
.

2 
M
R
. 
TH

O
R
P
E
: 

T
h
is
 
is
 
C
M
Z
-5. 

T
h
is
 
is
 
th
e

3 
d
is
s
o
lv
e
d
 
p
lu
m
e
, 
n
o
t 
th
e
 
fre
e
 
p
ro
d
u
c
t. 

It's
 
a

4 
little

 
b
it 

le
s
s
.. 
It's

 
th
e
 
s
tu
ff 
th
a
t 
as
 
th
e

5 
w
a
te
r 
p
a
sse

s
 
th
ro
u
g
h
 
th
e
 
c
re
o
s
o
te
, 
it
 
ta
k
e
s

6 
lik
e
 
little

 
p
ie
c
e
s
 
o
f 
n
a
p
h
th
a
,a
n
d
 
som

e
 
o
f 
th
e

7 
c
o
n
ta
m
in
a
n
ts
 
a
n
d
 
p
a
sse

s
 
th
ro
u
g
h
.

8 
T
h
is
 
is
 
w
h
a
t 
is
 
h
e
a
d
in
g
 
o
u
t 
to
w
a
rd

9 
P
e
n
sa
co
la
 
B
a
y. 

W
e 
a
re
 
g
o
in
g
 
to
 
do
 
th
e
 
sam

e

10
 

th
in
g
, 
c
h
e
m
ic
a
l 
a
n
d
 
b
io
re
m
e
d
ia
tio
n
, 
o
r 
w
e
 
a
re

11
 

g
o
in
g
 
to
 
d
o
 
p
ro
b
a
b
ly
 
a
n
 
o
xyg

e
n
 
s
h
ie
ld
 
w
h
e
re
 
w
e

12
 
w
ill 

in
je
c
t 
o
xyg

e
n
 
rig
h
t 
th
e
re
 
w
h
e
re
 
it
 
e
n
te
rs

13
 

th
e
 
b
a
y
. 

T
h
a
t 
w
ill 

a
c
tiv
e
ly
 
d
e
s
tro
y
 
a
n
y
 
o
f 
th
e

14
 
-
-
it
 
w
ill 

g
e
t 
th
e
 
b
u
g
s
 
o
u
t 
in
to
 
e
a
t 
u
p
 
a
ll 
th
e

15
 

c
o
n
ta
m
in
a
tio
n
 
b
e
fo
re
 
it
 
g
o
e
s
 
to
 
th
e
 
b
a
y.

16
 

A
nd
 
th
e
 
e
n
tire

 
p
ric
e
 
ta
g
 
fo
r 
a
ll 
o
f

17
 

th
e
s
e
 
is
 
3
4
.1
 
m
illio

n
 
d
o
lla
rs
. 

T
h
a
t 
in
c
lu
d
e
s

18
 

lo
n
g
-te
rm

 
fiv
e
-y
e
a
r 
re
v
ie
w
s
, 
p
u
ttin

g
 
IC
s
 
in

19
 

p
la
c
e
, 
e
v
e
ry
th
in
g
.

20
 

S
o
 
h
e
re
's
 
th
e
 
p
e
rim

e
try

 
in
 
one

21
 

in
c
a
p
s
u
la
te
d
 
a
re
a
. 

W
e 
a
re
 
ta
lk
in
g
- a

b
o
u
t 
C
M
Z
-1,

22
 

th
e
 
m
a
in
 
s
o
u
rc
e
 
a
re
a
, 

a
 
b
a
rrie

r 
w
a
ll, 

ca
p
p
e
d
 
o
n

23
 

to
p
 
a
n
d
 
m
a
rin
e
 
c
la
y
 
o
n
 
th
e
 
b
o
tto
m
.

24
 

2A
 
a
n
d
 
2B

, 
th
is
 
is
 
s
tu
ff 
th
a
t 
is
 
o
n

25
 
fa
c
ility

 
d
e
e
p
 
dow

n, 
th
e
rm
a
l. 

C
M
Z
-2B

, 
o
ff

w
w

w
.huseby.com

 
H

useby, Inc. R
egional C

enters 
800-333-2082

C
harlotte  - A

tlanta ~ W
ashington, D

C
 ~ N

ew
 Y

ork ~ H
ouston ~ San Francisco
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 C
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1 
fa
c
ility

, 
k
in
d
 
o
f 
s
h
a
llo
w
, 

w
e 
w
o
u
ld
 
do
 
th
e
rm
a
l

2 
th
e
re
 
as
 
w
e
ll.

3 
3
, 
th
e
 
PC

P
 
p
lu
m
e
 
a
n
d
 
le
a
c
h
e
s
 
on
 
th
e

4 
p
ro
p
e
rty
, 
c
h
e
m
ic
a
l 
a
nd
 
b
io
re
m
e
d
ia
tio
n
.

5 
4A

, 
e
x
c
a
v
a
te
 
a
n
d
 
b
rin
g
 
it
 
b
a
ck
 
to
 
th
e

6 
s
ite
. 

4B
, 
e
x
c
a
v
a
te
 
a
n
d
 
b
rin
g
 
it
 
b
a
ck
 
to
 
th
e

7 
s
ite
.

8 
C
M
Z
-5, 

c
h
e
m
ic
a
l 
o
x
id
a
tio
n
 
a
n
d
 
b
io
.

9 
W
e 
w
ill 

a
ls
o
 
b
e
 
d
o
in
g
 
s
ite
-w
id
e

10
 

a
c
tiv
itie

s
, 
in
c
lu
d
in
g
 
a
 
lo
n
g
-te
rm

 
g
ro
u
n
d
w
a
te
r

11
 

m
o
n
ito
rin
g
 
a
nd
 
fiv
e
-y
e
a
r 
re
v
ie
w
s
. 

W
e 
w
ill 

do

12
 

p
la
ce
m
e
n
ts
 
o
f 
IC
s
 
on
 
th
e
 
p
ro
p
e
rty

 
so
 
th
a
t 

w
e

13
 

w
o
n
't 

com
e
 
b
a
ck
 
in
 
fiv
e
 
y
e
a
rs
 
a
nd
 
se
e
 
som

eone

14
 

d
ig
g
in
g
 
up
 
th
e
ir
 
c
a
lf 

a
n
d
 
s
tu
ff 
lik
e
 
th
a
t.

15
 

T
h
is
 
is
 
a
 
m
ap
 
o
f 
-- 

th
e
 
one

 
I 
show

ed

16
 

yo
u
 
b
e
fo
re
 
w
ith

 
a
ll 
o
f 
th
e
 
te
c
h
n
o
lo
g
ie
s
 
o
n
 
it

17
 

to
 
be
 
s
e
le
c
te
d
.

18
 

A
nd
 
now

 
th
is
 
is
 
w
h
a
t 
y
o
u
r 
g
u
ys
 
a
re

19
 

in
te
re
s
te
d
 
in
, 
th
e
 
n
e
x
t 
s
te
p
s
 
fo
rw
a
rd
. 

W
here

20
 

a
re
 
w
e
 
g
o
in
g
 
fro
m
 
h
e
re
?

21
 

T
he
 
com

m
ent 

p
e
rio
d
, 
th
a
t 
s
ta
rte
d

22
 

A
p
ril 

2
2
n
d
. 

L
ik
e
 
I 
s
a
id
, 
a
t 
th
e
 
b
e
g
in
n
in
g
,

23
 

e
v
e
ry
o
n
e
 
g
o
t 
th
e
ir
 
P
ro
p
o
se
d
 
P
la
n
 
F
a
c
t 
S
h
e
e
ts
.

24
 

A
t 
th
e
 
b
a
ck
 
o
f 
th
a
t, 

th
e
re
 
is
 
a
 
p
a
g
e
 
fo
r

25
 

w
ritin

g
 
co
m
m
en
ts. 

S
end

 
th
e
m
 
to
 
m
e. 

I 
w
a
n
t 
to

w
w

w
.huseby.com

 
H

useby, Inc. R
egional C

enters 
800-333-2082

C
harlotte ~ A

tlanta ~ W
ashington, D

C
 ~ N

ew
 Y

ork ~ H
ouston ~ San Francisco
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1 
h
e
a
r 
fro
m
 
yo
u
 
g
u
y
s
. 

T
h
a
t 
e
n
d
s
 
M
ay 

2
2
n
d
.

2 
I
'll

 
g
e
t 
a
ll 
o
f 
th
o
s
e
 
co
m
m
en
ts. 
I
'll

3 
g
e
t 
th
e
 
tra
n
s
c
rip
t 
o
f 
th
e
 
m
e
e
tin
g
 
to
n
ig
h
t, 

a
n
d

4 
I 
w
ill 

re
sp
o
n
d
 
to
 
a
ll 
o
f 
th
e
 
com

m
ents

 
yo
u
 
g
u
ys

5 
te
ll 

m
e 
to
d
a
y
 
o
r 
e
-m
a
il 

th
e
m
 
in
to
 
m
e.

6 
A
fte
r 
th
a
t, 

w
e 
w
ill 

m
ove

 
o
n
 
w
ith

 
th
e

7 
R
e
co
rd
 
o
f 
D
e
c
is
io
n
. 
I
'll

 re
sp
o
n
d
 
to
 
a
ll 
o
f 
th
e

8 
com

m
ents

 
I 
g
e
t 
to
d
a
y
. 

In
 th
e
 
R
e
co
rd
 
o
f

9 
D
e
c
is
io
n
, 
th
e
re
 
w
ill 

be
 
a
 
w
h
o
le
 
s
e
c
tio
n
 
c
a
lle
d

10
 

re
s
p
o
n
s
iv
e
 
sum

m
ary.

11
 

S
o
 
w
h
e
th
e
r 
yo
u
 
te
ll 

m
e 
v
e
rb
a
lly
, 
I

12
 
w
ill 

re
s
p
o
n
d
 
yo
u
 
v
e
rb
a
lly

 to
n
ig
h
t. 

B
u
t, 
a
ls
o
,

13
 
if
 
yo
u
 
w
rite

 
one

 
in
. 
I
'll

 w
rite

 
in
 
th
e

14
 

re
s
p
o
n
s
iv
e
 
sum

m
ary

 
w
h
a
t 
y
o
u
r 
com

m
ents

 
a
re
, 
w
h
a
t

15
 

a
re
 
re
sp
o
n
se
 
to
 
th
e
m
 
a
re
.

16
 

M
S
. 

S
P
E
N
C
E
R
: 

H
i, 

e
v
e
ry
b
o
d
y
. 

I'm
 
s
o
rry

17
 

I'm
 
la
te
. 

I 
w
as 

a
t 
th
e
 
h
o
te
l 
w
a
itin

g
 
o
n
 
U
P
S
,

18
 

b
u
t 
th
e
y
 
s
e
n
t 
y
o
u
r 
d
o
cu
m
e
n
ts
 
b
a
ck
 
to
 
E
P
A
'

19
 

o
p
p
o
se
d
 
to
 
th
e
 
h
o
te
l. 

S
o
 
if
 
a
n
yb
o
d
y
 
-- 
I 
th
in
k

20
 

P
e
te
 
is
 
p
re
tty

 
m
uch

 
fin
is
h
e
d
, 
b
u
t 
if
 
yo
u
 
w
a
n
t

21
 

c
o
p
ie
s
 
o
f 
th
e
 
fa
c
t 
s
h
e
e
t, 
I

' ra
n
 
to
 
K
in
k
o
's
 
a
n
d

22
 

m
ade

 
a
 
c
o
u
p
le
 
o
f 
c
o
p
ie
s
.

23
 

B
u
t 
if
 
yo
u
 
w
o
u
ld
, 
p
le
a
s
e
 
m
ake

 
s
u
re

24
 

yo
u
 
s
ig
n
 
in
, 
b
e
ca
u
se
 
th
e
 
fu
ll 

d
o
cu
m
e
n
t 
th
a
t

25
 

P
e
te
 
w
e
n
t 
th
ro
u
g
h
 
to
n
ig
h
t 
is
 
w
h
a
t 
I 
w
as 

h
a
v
in
g

w
w

w
.huseby.com

 
H

useby, Ihc. R
egional C

enters 
800-333-2082

C
harlotte ~ A

tlanta ~ W
ashington, DC

 ~ N
ew

 Y
ork ~ H

ouston ~ San Francisco
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1 
d
e
liv
e
re
d
 
to
 
th
e
 
h
o
te
l, 

so
 
w
e 
a
re
 
ju
s
t 
g
o
in
g
 
to

2 
se
n
d
 
th
e
m
 
o
u
t 
e
-m
a
il.

3 
M
R
. 

TH
O
R
P
E
: 
I 
a
ls
o
 
to
ld
 
th
e
m
 
I 
w
as 

g
o
in
g

4 
to
 
h
a
ve
 
som

e
 
m
a
ile
d
 
h
e
re
.

5 
M
S
. S

P
E
N
C
E
R
: 

O
ka
y.

6 
M
R
. TH

O
R
P
E
: 

S
o
 
p
e
o
p
le
 
w
ho
 
d
id
n
't 

m
ake

 
th
e

7 
m
e
e
tin
g
, if

 
th
e
y
 
w
e
re
n
't 
h
e
re
 
a
n
d
 
th
e
y

 
w
a
n
t

8 
o
n
e
, 
ju
s
t 
com

e
 
o
v
e
r 
h
e
re
.

9 
M
S
. S

P
E
N
C
E
R
: 

Y
e
s, 
th
a
t's
 
fin
e
. 

S
o
rry

10
 

th
e
y
 
s
e
n
t 
it
 
b
a
ck
 
to
 
th
e
 
E
P
A
 
as
 
o
p
p
o
se
d
 
to
 
th
e

11
 

h
o
te
l.

12
 

M
R
. 

TH
O
R
P
E
: 

S
o
 
th
e
 
R
e
co
rd
 
o
f 
D
e
c
is
io
n

13
 
w
ill 

be
 
fin
a
liz
e
d
 
in
 A
u
g
u
st 

o
f 
th
is
 
y
e
a
r. 

T
h
a
t

14
 
w
ill 

b
e
 
-- 

b
a
s
ic
a
lly
, 
it's

 
a
 
p
ro
p
o
s
e
d
 
p
la
n
,

15
 

w
h
a
t 
is
 
in
 
y
o
u
r 
h
a
n
d
 
a
n
d
 
w
h
a
t 
is
 
in
 
th
e
 
m
o
re

16
 

d
e
ta
ile
d
 
p
ro
p
o
se
d
 
p
la
n
.

17
 

B
u
t 
it's

 
a
 
m
ore
 
-- 

R
e
co
rd
 
o
f 
D
e
c
is
io
n

18
 

is
 
ju
s
t 
a
 
m
ore

 
te
c
h
n
ic
a
l, 
d
e
ta
ile
d
 
d
o
cu
m
e
n
t

19
 

w
h
e
re
 
it
 
ju
s
t 
p
ro
v
id
e
s
 
m
ore

 
d
e
ta
ils
. 
It
 
h
a
s
 
a

20
 

b
ig
, 
lo
n
g
 
lis
t
 
o
f 
w
h
a
t 
fe
d
e
ra
l 
a
n
d
 
s
ta
te
 
la
w
s

21
 

w
e
're
 
g
o
in
g
 
to
 
co
m
p
ly
 
w
ith
. 

A
nd
 
it's

 
ju
s
t 
--

22
 
i
t
's 

a
 
lo
t 
m
ore

 
te
c
h
n
ic
a
l.

23
 

A
fte
r 
th
a
t 
is
 
s
ig
n
e
d
 
in
 A
u
g
u
st 

o
f

24
 

2
0
1
7
, 

w
e
 
w
ill 

s
ta
rt 
w
ith

 
re
m
e
d
ia
l 
d
e
s
ig
n
. 

L
ik
e

25
 

I 
s
a
id
, 
th
e
re
 
is
 
a
 
little

 
m
ore

 
w
o
rk
 
to
 
do
 
o
n

w
w

w
.huseby.com

 
H

useby, Inc. R
egional C

enters 
800-333-2082

C
harlotte ~ A

tlanta ~ W
ashington, D

C
 ~ N

ew
 Y

ork ~ H
ouston - San Francisco
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1 
th
e
 
PC

P
 
p
lu
m
e
. 

W
e 
a
ls
o
 
h
a
ve
 
to
 
do
 
som

e

2 
tre
a
ta
b
ility

 
s
tu
d
ie
s
 
to
 
d
e
te
rm
in
e
 
w
h
a
t 
is
 
th
e

3 
b
e
s
t 
in
je
c
tio
n
 
to
 
d
o
, 
w
h
a
t 
is
 
th
e
 
b
e
s
t 
c
h
e
m
ic
a
l

4 
in
je
c
tio
n
 
to
 
u
se
 
in
 
C
M
Z
-3. 

M
aybe

 
w
e
 
s
h
o
u
ld
 
do

5 
b
io
 
o
v
e
r 
th
e
re

.

6 
It
 
s
h
o
u
ld
 
o
n
ly
 
ta
k
e
 
a
b
o
u
t 
a
 
y
e
a
r

7 
w
h
ile
 
w
e
 
do
 
a
 
c
o
u
p
le
 
o
f 
m
ore

 
te
s
t 
b
o
rin
g
s

8 
fo
r 
th
e
 
m
a
rin
e
 
c
la
y
 
in
 
C
M
Z
-1. 

B
u
t 
th
a
t 
w
ill

9 
ta
k
e
 
a
b
o
u
t 
a
 
y
e
a
r 
to
 
15
 
m
o
n
th
s.

10
 

A
nd
 
th
e
n
 
th
e
 
re
m
e
d
ia
l 
a
c
tio
n
 
s
ta
rts
.

11
 

W
e 
s
ta
rt 

c
le
a
n
in
g
 
up
 
th
e
 
y
a
rd
s
 
a
n
d
 
b
rin
g
in
g
 
th
e

12
 

s
o
il 

b
a
ck
 
to
 
th
e
 
p
ro
p
e
rty
, 
c
le
a
n
 
u
p
 
th
e

13
 

g
ro
u
n
d
w
a
te
r. 

T
h
a
t 
w
ill 

ta
k
e
 
a
b
o
u
t 
tw
o
 
y
e
a
rs
.

14
 

A
n
d
 
so
 
w
e
 
w
ill 

be
 
done

 
J
u
ly
 
2
0
2
1
.

15
 

T
h
is
 
is
 
m
y 
c
o
n
ta
c
t 
in
fo
rm
a
tio
n
.

16
 

D
u
rin
g
 
th
e
 
com

m
ent 

p
e
rio
d
, 
a
fte
r 
th
e
 
com

m
ent

17
 

p
e
rio
d
 
a
n
y
 
tim

e
, 
c
a
ll 

m
e, 

e
-m
a
il 

m
e. 

T
h
a
t's

18
 

w
h
a
t 
I'm

 
h
e
re
 
fo
r. 

F
e
e
l 
fre
e
 
to
 
c
o
n
ta
c
t

19
 

a
n
y
tim

e
.

20
 

M
S
. 

S
P
E
N
C
E
R
: 

A
n
d
, 
a
ls
o
, 
as
 
w
e 
go
 
in
to
 
th
e

21
 

q
u
e
s
tio
n
s
 
a
n
d
 
a
n
sw

e
rs, 

b
e
ca
u
se
 
w
e
 
h
a
ve
 
a

22
 

tra
n
s
c
rip
tio
n
, 
if
 
yo
u
 
w
o
u
ld
 
s
ta
te
 
y
o
u
r 
nam

e
 
a
n
d

23
 

w
ho
 
yo
u
 
re
p
re
s
e
n
t 
if
 
y
o
u
're

 
a
 
re
p
re
s
e
n
ta
tiv
e
 
o
r

24
 

a
n
 
a
id
e
 
fo
r 
th
e
 
c
ity

 
o
r 
lo
c
a
l 
g
o
ve
rn
m
e
n
t 
so

25
 

th
a
t 
w
e
 
ca
n
 
h
a
ve
 
it
 
on
 
file

.

w
w

w
.huseby.com

 
H

useby, Inc. R
egional C

enters 
800-333-2082

C
harlotte ~ A

tlanta ~ W
ashington, D

C
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ork ~ H
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1 
M
R
. 
TH

O
R
P
E
: 

O
h, 

K
e
ith
.

2 
M
R
. 
K
E
IT
H
 
W
IL
K
IN
S
: 

K
e
ith

 
W
ilk
in
s
 
fo
r 
th
e

3 
C
ity

 
o
f 
P
e
n
sa
co
la
.

4 
F
o
r 
y
o
u
r 
tim

e
lin
e
 
g
o
in
g
 
fo
rw
a
rd
, 

how

5 
m
uch

 
o
f 
th
a
t 
is
 
d
e
p
e
n
d
e
n
t 
on
 
fu
n
d
s
 
n
o
t 
y
e
t

6 
a
llo
c
a
te
d
 
o
r 
n
o
t 
y
e
t 
a
p
p
ro
ve
d
?
 
I 
m
ean, 

w
h
a
t

7 
s
te
p
s
 
do
 
yo
u
 
h
a
ve
 
to
 
go
 
b
a
ck
 
a
n
d
 
g
e
t 
m
oney?

8 
M
R
. 

TH
O
R
P
E
: 

T
h
e
re
 
is
 
a
 
fu
n
d
in
g
 
p
ro
c
e
s
s

9 
w
hen

 
it
 
com

es 
to
 
re
m
e
d
ia
l 
d
e
s
ig
n
 
o
r 
re
m
e
d
ia
l

10
 

a
c
tio
n
. 

T
he
 
b
u
d
g
e
t 
p
ro
c
e
s
s
 
rig
h
t 
now

 
is

11
 

o
n
g
o
in
g
 
u
p
 
in
 
D
.C
., 

so
 
I 
re
a
lly

 
c
a
n
't 

com
m
ent

12
 

o
n
 
th
a
t.

13
 

I 
d
o
n
't 
re
a
lly

 
know

 
w
h
a
t 
th
e
 
b
u
d
g
e
ts

14
 
w
ill 

b
e
 
w
hen

 
w
e
 
g
e
t 
to
 
e
a
ch
 
one

 
o
f 
th
e
 
s
ta
g
e
s

15
 

rig
h
t 
now

.

16
 

M
R
. 
K
E
IT
H
 
W
IL
K
IN
S
: 

S
o
 
is
 
th
e
 
-- 

a
n
d
 
I

17
 

w
o
n
't 
a
sk
 
a
 
b
u
n
ch
 
o
f 
d
iffic

u
lt 

q
u
e
s
tio
n
s
. 

In

18
 

A
u
g
u
s
t, 
I 
g
u
e
ss, 

o
f 
th
is
 
y
e
a
r, 

how
 
fa
r 
in
to

19
 

th
is
 
a
re
 
w
e
 
fu
n
d
e
d
 
now

?

20
 

M
R
. 
TH

O
R
P
E
: 

O
h, 

w
e 
a
re
 
fu
n
d
e
d
 
to
 
re
m
e
d
ia
l

21
 

d
e
s
ig
n
. 
I 
m
ean, 

to
 
th
e
 
R
e
co
rd
 
o
f 
D
e
c
is
io
n
.

22
 

I'm
 
s
o
rry
.

23
 

M
R
. 
K
E
IT
H
 
W
IL
K
IN
S
: 

O
ka
y. 

O
ka
y.

24
 

M
R
. 

TH
O
R
P
E
: 

S
o
 
th
e
 
R
e
co
rd
 
o
f 
D
e
c
is
io
n
, 

w
e

25
 

a
re
 
fu
n
d
e
d
 
to
 
th
a
t. 

W
e 
w
ill 

n
e
e
d
 
a
d
d
itio

n
a
l

w
w

w
.huseby.com

 
H

useby, Inc. R
egional C

enters 
800-333-2082

C
harlotte  ~ A

tlanta ~ W
ashin^on, D

C
 ~ N

ew
 Y

ork ~ H
ouston ~ San Francisco
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1 
fu
n
d
s
 
fo
r 
re
m
e
d
ia
l 
d
e
s
ig
n
. 

G
e
n
e
ra
lly
, 
th
o
s
e

2 
a
re
 
e
a
s
ie
r 
to
 
com

e
 
b
y
 
b
e
ca
u
se
 
it's

 
a
 
s
h
o
rte
r 
--

3 
y
o
u
're

 
o
n
ly
 
d
o
in
g
 
lik
e
 
a
 
o
n
e
-y
e
a
r 
p
ro
je
c
t,

4 
F
o
r 
re
m
e
d
ia
l 
a
c
tio
n
, 
th
e
y
 
d
o
n
't

5 
u
s
u
a
lly
 
a
p
p
ro
ve
 
yo
u
, 
u
n
le
s
s
 
y
o
u
're

 
g
o
in
g
 
to

6 
h
a
ve
 
-- 

th
e
y

 know
 y
o
u
're

 
g
e
ttin

g
 
m
oney

 
fo
r 

th
e

7 
w
h
o
le
 
th
in
g
. 

Y
ou

 
c
a
n
't 
s
ta
rt 

one
 
a
n
d
 
th
e
n

 
s
to
p

8 
in
 
th
e
 
m
id
d
le
. 

T
h
a
t's
 
re
a
lly

 
b
a
d
.

9 
U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

(In
a
u
d
ib
le
.) 

H
ow
 
do

10
 

th
e
y
 
d
e
te
rm
in
e
 
w
h
ic
h
 
y
a
rd
s
 
a
re
 
b
e
in
g
 
d
u
g
 
u
p
,

11
 

a
n
d
 
how

 
w
o
u
ld
 
w
e
 
know

?
 

H
ow
 
is
 
th
a
t 
d
e
te
rm
in
e
d
?

12
 

M
R
. 
TH

O
R
P
E
: 

W
e
ll, 

I 
h
a
ve
 
a
 
m
ap
 
w
ith

 
w
h
a
t

13
 

y
a
rd
s
 
w
e
 
sa
m
p
le
d
. 

A
n
d
, 
g
e
n
e
ra
lly
, 
w
hen

 
w
e
 
g
e
t

14
 

to
 
th
a
t 
s
ta
g
e
, 

w
e a

re
 
g
o
in
g
 
to
 
-- 

in
 
th
e
 
R
e
co
rd

15
 

o
f 
D
e
c
is
io
n
, th
e
re
 
w
ill 

be
 
tw
o
 
m
aps 

w
h
e
re

16
 

th
e
re
's
 
-- 

w
e
 
h
a
ve
 
lo
o
k
e
d
 
a
t 
how

 
th
e
 
s
o
il 
--

17
 

how
 
th
e
 
c
o
n
ta
m
in
a
tio
n
 
cam

e
 
o
ff 

th
e
 
p
ro
p
e
rty
.

18
 

T
h
e
re
 
is
 
one

 
la
rg
e
 
a
re
a
 
a
d
ja
c
e
n
t 
to

19
 

th
e
 
p
ro
p
e
rty

 
w
h
e
re
 
it
 
w
as 

o
v
e
rla
n
d
 
flo
w
. 

A
nd

20
 
it's

 
b
a
s
ic
a
lly

 
a
 
la
rg
e
 
s
e
c
tio
n
 
o
f 
p
ro
p
e
rty

 
to

21
 

th
e
 
w
e
st 

a
n
d
 
to
 
th
e
 
s
o
u
th
 
o
f 
it.
 
It's

 
an

22
 

e
x
p
o
s
u
re
 
u
n
it. 

A
n
y
th
in
g
 
in
s
id
e
 
th
a
t 
e
xp
o
su
re

23
 

u
n
it 
is
 
g
o
in
g
 
to
 
be
 
c
le
a
n
e
d
 
u
p
 
if
 
it's

 
a
b
o
ve

24
 

se
ve
n
 
p
a
rts

 
p
e
r 
tr
illio

n
.

25
 

M
R
. 
R
IC
K
 M

ILLE
R
: 

W
hat 

a
re
a
 
is
 
th
a
t?
 

W
hat

w
w

w
.huseby.com

 
H
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C
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C
 ~ N

ew
 Y

ork ~ H
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1 
S
tre
e
t 
a
re
 
yo
u
 
in
?

2 
M
S
. 

S
P
E
N
C
E
R
: 

C
an
 
yo
u
 
s
ta
te
 
y
o
u
r 
nam

e,

3 
p
le
a
s
e
, 
fo
r 
th
e
 
tra
n
s
c
rip
tio
n
is
t?

4 
M
R
. 
R
IC
K
 M

ILLE
R
: 
It's

 
R
ic
k
 
M
ille

r. 
I'm

 
a

5 
p
ro
p
e
rty

 
o
w
n
e
r.

6 
M
R
. 
TH

O
R
P
E
: 

T
he
 
re
d
 
a
re
a
s
, 
th
e
 
o
ra
n
g
e

7 
a
re
a
s
 
a
re

 o
n
e
s
 
th
a
t 
a
re
 
c
lo
s
e
r 
to
 
th
e
 
p
ro
p
e
rty
.

8 
A
n
d
 
th
e
s
e

 a
re
 
a
ll 

a
re
a
s
 
th
a
t 
w
e
 
d
id
 
a
 
d
io
x
in

9 
a
n
a
ly
s
is
, w

h
e
re
 
w
e 
d
id
 
a
 
fin
g
e
rp
rin
t 
a
n
a
ly
s
is
.

10
 

D
io
x
in
 
is

 n
o
t 
ju
s
t 
one

 
c
h
e
m
ic
a
l. 
It's

 
n
o
t 
ju
s
t

11
 

n
a
p
h
th
a
le
n
e
. 
It's

 
a
 
w
h
o
le
 
s
u
ite

 
o
f 
th
in
g
s
.

12
 

S
o
 
w
e 
lo
o
k
e
d
 
a
t 
w
h
a
t 
c
h
e
m
ic
a
ls
 
cam

e

13
 

fro
m
 ACW

 
a
nd
 
w
h
ic
h
 
o
n
e
s
 
d
id
n
't. 

T
h
e
re
 
is
 
o
th
e
r

14
 

n
a
tu
ra
l 
o
c
c
u
rrin

g
 
-- 

yo
u
 
ca
n
 
c
re
a
te
 
d
io
x
in
 
b
y

15
 

b
u
rn
in
g
 
tra
s
h
, 
b
y
 
d
ie
s
e
l 
e
x
h
a
u
s
t. 

A
n
y
tim

e
 
yo
u

16
 

h
a
ve
 
b
a
rb
e
c
u
e
s
, 
th
o
s
e
 
a
ll 
c
re
a
te
 
d
io
x
in
s
.

17
 

S
o
 
th
e
 
fin
g
e
rp
rin
t 
a
n
a
ly
s
is
, 
a
n
y
th
in
g

18
 

th
a
t 

h
a
d

 a
n
 
o
ra
n
g
e
 
o
r 
p
u
rp
le
 
b
o
x
 
a
ro
u
n
d
 
it,

19
 

th
a
t 

w
as s

ite
 
re
la
te
d
 
fro
m
 AC

W
. 

S
o

 th
o
s
e

 
b
o
xe
s

20
 

th
a
t 
w
e
re
 
s
ite

 
re
la
te
d
, 
th
is
 
w
as 

-- 
it
 
cam

e
 
o
ff

21
 

fro
m

 
th
e

 fa
c
ility

. 
W
e
're
 
n
o
t 
--w

e
 c
a
n
't 

c
le
a
n

22
 

u
p
 
s
tu
ff 
th
a
t 
is
 
n
o
t 
s
ite

 
re
la
te
d
. 
It's

23
 

re
g
u
la
te
d
 
b
y
 
la
w
.

24
 

T
h
is
 
is
 
th
e
 
o
v
e
rla
n
d
 
flo
w
 
e
xp
o
su
re

25
 

u
n
it, 

a
n
d
 
th
is
 
is
 
v
e
h
ic
u
la
r 
tra
ffic

. 
T
he
 
m
a
in

w
w

w
.huseby.com

 
H

useby, Inc. R
egional C

enters 
800-333-2082

C
harlotte ~ A

tlanta ~ W
ashington, DC

 ~ N
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ork ~ H

ouston ~ San Francisco
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1 
e
n
tra
n
c
e
 
to
 
th
e
 
s
ite

 
w
as 

b
a
ck
 
o
v
e
r 
h
e
re
. 

S
o
 
a

2 
lo
t 
o
f 
th
is
 
s
tu
ff, 

yo
u
 
kn
o
w
, 
d
u
s
t 
th
a
t 
w
as 

on

3 
th
e
 
fa
c
ility

, 
cam

e
 
o
ff 

th
e
 
fa
c
ility

 
b
y
 
tru
c
k
s

4 
g
o
in
g
 
in
 
a
n
d
 
o
u
t 
a
ll 

th
e
 
tim

e
. 

T
h
o
se
 
y
a
rd
s

5 
w
ill 

b
e
 
c
le
a
n
e
d
 
u
p
.

6 
If
 
a
n
y
th
in
g
 
w
as 

a
b
o
ve
 
se
ve
n
 
p
a
rts

 
p
e
r

7 
tr
illio

n
, 
w
h
ic
h
 
is
 
F
lo
rid
a
's
 
S
C
TL
 
fo
r 
d
io
x
in
,

8 
a
n
d
 
th
is
 
is
 
a
 
re
s
id
e
n
tia
l 
n
e
ig
h
b
o
rh
o
o
d
, 
so
 
it's

9 
se
ve
n
, 
w
ill 

be
 
c
le
a
n
e
d
 
u
p
.

10
 

D
oes 

th
a
t 
a
n
sw

e
r 
y
o
u
r.q

u
e
s
tio
n
?

11
 

M
R
. 
R
IC
K
 M

ILLE
R
: 

Y
e
s, 

m
o
s
tly
. 
I 
liv
e

12
 

a
c
ro
s
s
 
th
e
 
s
tre
e
t 
fro
m
 
w
h
e
re
 
it's

 
p
u
rp
le
. 

H
ow

13
 

d
o
 
I 
know

 
th
a
t m

y 
y
a
rd
 
is
 
n
o
t 
se
ve
n
 
p
a
rts

 
p
e
r

14
 
trillio

n
?
 

T
he

 b
o
x
 
lite

ra
lly

 
g
o
e
s
 
a
ro
u
n
d
 
m
y

15
 

h
o
u
se
.

16
 

M
R
. 

TH
O
R
P
E
: 

W
e 
m
ig
h
t 
--w

e
 
m
ig
h
t 
sa
m
p
le

17
 

y
o
u
r 
y
a
rd
, 
a
nd
 
it
 
m
ig
h
t 
be
 
b
e
lo
w
 
se
ve
n
. 

A
nd

18
 

th
a
t's

 
w
h
y. 

A
 lo
t 
o
f 
th
e
s
e
 
-
-
a
 
lo
t 
o
f 
th
e

19
 

a
re
a
s
 
w
h
e
re
 
it

 w
as 

a
 
se
ve
n
, 
e
ith
e
r 
it's

 
-- 
it

20
 

w
as 
re
a
lly

 
lo
w

 le
v
e
ls
, 
b
e
lo
w
 
se
ve
n
. 

O
r 
if
 
it

21
 

w
as 

-- 
it
 
h
a
d
 
a
 
p
u
rp
le
 
b
o
x
 
n
e
x
t 
to
 
it,
 
it's

 
n
o
t

22
 

s
ite

 
re
la
te
d
. 

Y
ou
 
c
a
n
't 
c
le
a
n
 
it
 
u
p
. 
It's

 
n
o
t

23
 

re
la
te
d
 
to
 
AC

W
.

24
 

M
R
. 
R
IC
K
 M

ILLE
R
: 

M
y 
c
o
n
c
e
rn
 
is
 
m
in
e
 
is

25
 

6
.9
, 
a
n
d
 
a
c
ro
s
s
 
th
e
 
s
tre
e
t, 
it's

 
se
ve
n
. 

S
o
 
how

w
w

w
.huseby.com

 
H

useby, Inc. R
egional C

enters 
800-333-2082

C
harlotte ~ A

tlanta ~ W
ashington, D

C
 ~ N
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 Y

ork ~ H
ouston ~ San Francisco
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1 
d
id
 
yo
u
 
g
e
t 
to
 
th
a
t 
le
v
e
l?
 

W
hy 
is
 
it
 
se
ve
n

2 
p
a
rts

 
p
e
r 
trillio

n
?

3 
M
R
. TH

O
R
P
E
: 

It'S
 
S
ta
te

 la
w
.

4 
M
R
. R

IC
K
 M

ILLE
R
: 

T
h
a
n
k

 y
o
u
..

5 
M
R
. TH

O
R
P
E
: 

Y
e
s, 
s
ir.

6 
M
R
. S

TE
V
E
 
S
TE

W
A
R
T: 

H
i. 

I'm
 S
te
ve

7 
S
te
w
a
rt. 

I 
ow

n
 
th
e
 
p
ro
p
e
rty

 
in
 
th
e
 
C
yp
re
ss
 
a
n
d

8 
K
 
S
tre
e
t 
a
re
a
.

9 
W
hat 

is
 
th
e
 
e
x
p
e
c
ta
n
c
y
 
o
f 
u
s
 
liv
in
g

10
 

in
 
o
u
r 
hom

es 
o
r 
w
h
a
te
v
e
r 
w
h
ile
 
th
is
 
c
le
a
n
u
p
,

11
 

tw
o
 
fe
e
t 
o
f 
d
irt 

co
m
in
g
 
o
u
t 
o
f 
th
e
re
?
 

F
o
r

12
 

th
o
s
e
 
o
f 
u
s
 
th
a
t 
liv
e
 
w
ith

 
o
u
r 
d
o
g
s, 

w
e 
h
a
ve

13
 

a
n
im
a
ls
.

14
 

M
R
. 

TH
O
R
P
E
: 

Y
e
s, 
I 
u
n
d
e
rs
ta
n
d
.

15
 

M
R
. 

S
TE

V
E
 
S
TE

W
A
R
T: 

W
here

 
do
 
w
e
 
sta

n
d
?
 
I

16
 

m
ean, 

w
h
a
t 
do
 
w
e 
do?

17
 

M
R
. 
TH

O
R
P
E
: 
I 
u
n
d
e
rs
ta
n
d
 
y
o
u
r 
c
o
n
c
e
rn
.

18
 

W
hat 

w
e
 
w
o
u
ld
 
do
 
is
, 
if
 
it
 
w
e
re
 
a
m
e
n
a
b
le
 
to

19
 

y
o
u
, 

w
e
 
w
o
u
ld
 
com

e
 
in
 
a
nd
 
p
u
t 
yo
u
 
in
 
a
 
h
o
te
l

20
 

fo
r 

a
 
w
eek

 
o
r 
h
o
w
e
ve
r 
lo
n
g
 
it
 
ta
k
e
s
. 
It

21
 

p
ro
b
a
b
ly
 
w
o
n
't 
ta
k
e
 
a
 
w
e
e
k, 

b
u
t 
a
 
c
o
u
p
le
 
o
f

22
 

d
a
y
s
. 

W
e 
w
o
u
ld
 
m
ove

 
yo
u
 
o
u
t, 

b
o
a
rd
 
y
o
u
r 
d
o
g
.

23
 

T
h
is
 
is
 
w
h
a
t 
w
e
 
h
a
ve
 
d
o
n
e
 
o
n
 
o
th
e
r

24
 

p
u
b
lic
 
p
ro
p
e
rtie

s
. 

T
h
e
y
 
w
o
u
ld
 
com

e
 
in
 
a
nd

25
 

c
le
a
n
 
up
 
y
o
u
r 
d
irt, 

b
a
c
k
fill 
it,
 
p
u
t 
th
e
 
so
d

w
w

w
.huseby.com

 
H
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egional C
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C
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1 
d
o
w
n
. 

W
e 
w
o
u
ld
 
le
a
v
e
 
it
 
th
e
 
w
ay
 
w
e 
fo
u
n
d
 
it.

2 
T
h
e
n
 
yo
u
 
w
o
u
ld
 
com

e
 
b
a
ck
 
to
 
y
o
u
r 
h
o
u
s
e

.

3 
M
R
. 

S
TE

V
E
 
S
TE

W
A
R
T: 

I 
h
a
ve
 
14
 
lo
ts
, 

a
n
d
 
I

4 
h
a
ve
 
a
ll 
o
f 
m
y 
fa
m
ily
 
liv
in
g
 
a
ro
u
n
d
 
m
e 
in
 
th
e
s
e

5 
h
o
u
se
s. 

I'm
 
n
o
t 
g
o
in
g
 
to
 
liv
e
 
w
ith

 
a
n
yb
o
d
y
 
in

6 
m
y 
fa
m
ily
. 

W
o
u
ld
n
't 
th
a
t 
be
 
in
te
re
s
tin
g
 
to

7 
see

?

8 
M
R
. 

TH
O
R
P
E
: 

. 
W
e 
a
re
 
n
o
t 
g
o
in
g
 
to
 
d
o
, 
lik
e
,

9 
a
 
w
h
o
le
 
b
lo
c
k
 
a
t 
a
 
tim

e
. 

W
e 
w
o
u
ld
 
ju
s
t 
do
 
one

10
 

y
a
rd
, 
so
 
th
e
re
 
w
o
u
ld
 
be
 
m
in
im
a
l 
d
is
ru
p
tio
n
 
to

11
 

th
e
 
n
e
ig
h
b
o
rh
o
o
d
.

12
 

M
R
. 

S
TE

V
E
 
S
TE

W
A
R
T: 

W
e
ll, 

I'm
 
400

 
fo
o
t

13
 

fro
m
 
th
e
 
p
o
n
d
 
s
ite
. 

I'm
 
rig
h
t 
th
e
re
 
o
n
 
"K
" 
in

14
 

th
a
t 
a
re
a
.

15
 

A
 m

o
te
l?

16
 

M
R
. TH

O
R
P
E
: 

Y
e
s.

17
 

M
R
. S

TE
V
E

 
S
TE

W
A
R
T: 

N
o

 p
e
ts
?

18
 

M
R
. 

TH
O
R
P
E
: 

N
o. 

T
he
 
p
e
ts
 
w
o
u
ld
 
be

19
 

b
o
a
rd
e
d
.

20
 

M
R
. S

TE
V
E

 
S
TE

W
A
R
T: 

I'm
 
s
o
rry
?

21
 

M
R
. 

TH
O
R
P
E
: 

T
he
 
p
e
ts
 
w
o
u
ld
 
p
ro
b
a
b
ly
 
be

22
 

b
o
a
rd
e
d
, 
u
n
le
s
s
 
w
e
 
ca
n
 
fin
d
 
a
 
h
o
te
l 
w
h
e
re
 
it's

23
 

p
e
t 
frie

n
d
ly
.

24
 

M
R
. 

S
TE

V
E
 
S
TE

W
A
R
T: 

T
h
a
t 
w
o
u
ld
 
p
ro
b
a
b
ly
 
be

25
 

a
 
p
ro
b
le
m
 
rig
h
t 
th
e
re
.

w
w

w
.huseby.com

 
H

useby, Inc. R
egional C

enters 
800-333-2082

C
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tlanta ~ W
ashin^on, D
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1 
M
R
. 

TH
O
R
P
E
; 
If
 
w
e 
ca
n
 
fin
d
 
a
 
h
o
te
l 
w
h
e
re

2 
p
e
ts
 
a
re
 
w
e
lco

m
e
.

3 
M
R
. 

S
TE

V
E
 
S
TE

W
A
R
T: 

Is
 
th
is
 
m
a
n
d
a
to
ry?
 
Is

4 
it
 
g
o
in
g
 
to
 
be
 
m
a
n
d
a
to
ry?

5 
M
R
. 

TH
O
R
P
E
: 

W
e
ll, 
if
 
y
o
u
r 
p
ro
p
e
rty

 
w
as

6 
s
e
le
c
te
d
 
to
 
be
 
c
le
a
n
e
d
 
up
 
a
n
d
 
th
e
re
 
is

7 
c
o
n
ta
m
in
a
tio
n
 
in
 
y
o
u
r 
y
a
rd
, 
I 
w
o
u
ld
 
e
n
co
u
ra
g
e

8 
yo
u
 
to
 
go
 
fo
rw
a
rd
 
w
ith

 
it
 
a
n
d
 
h
a
ve
 
y
o
u
r 
y
a
rd

9 
c
le
a
n
e
d
 
u
p
.

10
 

M
R
. S

TE
V
E
 
S
TE

W
A
R
T: 
W
e
'll 

se
e
.

11
 

M
R
. TH

O
R
P
E
: 

N
ancy?

12
 

M
S
. 

N
AN

C
Y
 
N
E
IG
E
R
: 

H
i. 

I'm
 N

a
n
cy
 
N
e
ig
e
r.

13
 

I'm
 
a
 
re
s
id
e
n
t 
h
e
re
 
a
t 
S
a
n
d
e
rs
 
B
e
a
ch
.

14
 

K
in
d
 
o
f 
a
d
d
in
g
 
on
 
to
 
M
r. 

S
te
w
a
rt, 
if

15
 

w
e
 
d
e
c
id
e
 
to
 
s
e
ll 

a
 
h
o
u
se
, 
is
 
th
e
re
 
s
o
m
e
th
in
g

16
 

th
a
t 
th
e
 
E
P
A
 w
ill 

p
ro
v
id
e
 
o
n
ce
 
th
e
 
c
le
a
n
u
p
s
 
a
re

17
 

d
o
n
e
 
th
a
t 
sa
ys
 
y
o
u
're

 
now

 
c
le
a
n
 
o
r 
fre
e
 
o
f

18
 
lia
b
ility

 
o
r 
a
n
y
 
re
s
p
o
n
s
ib
ility

?

19
 

M
R
. TH

O
R
P
E
: 

R
u
d
y.

20
 

M
R
. R

U
D
Y
 
T
A
N
A
S
IJE

V
IC
H
: 

T
he

 
p
ro
p
o
s
e
d

21
 

c
le
a
n
u
p
 
p
la
n
, th

e
re
 
w
ill 

b
e
 
a
 
d
o
cu
m
e
n
t 
th
a
t

22
 
w
ill 

d
o
cu
m
e
n
t a
ll 
o
f 
th
e

 
w
o
rk
 
th
a
t 
th
e
 
E
P
A
 
h
a
s

23
 

d
o
n
e
 
a
n
d
 
w
h
a
t th

e
 
s
ta
tu
s

 
o
f 
th
a
t 
is
. 

A
nd
 
o
n

24
 

th
e
 
re
s
id
e
n
tia
l 
c
le
a
n
u
p
s
, 
it
 
w
ill 

id
e
n
tify

 
th
e

25
 

y
a
rd
s
, 
lik
e
 
P
e
te
 
s
a
id
, 
th
a
t 
w
e
re
 
c
o
n
ta
m
in
a
te
d

w
w

w
.huseby.com

 
H
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C
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1 
a
n
d
 
n
e
e
d
e
d
 
c
le
a
n
e
d
 
u
p
. 

A
nd
 
th
e
re
 
w
ill 

be

2 
d
o
c
u
m
e
n
ta
tio
n
 
sh
o
w
in
g
 
w
h
a
t 
w
as 

d
o
n
e
 
in
 
th
o
s
e

3 
y
a
rd
s
 
a
n
d
 
w
h
e
re
 
w
e 
g
o
t 
c
o
n
s
e
n
t 
fro
m
 
th
e

4 
p
ro
p
e
rty

 
o
w
n
e
rs

.

5 
S
o
 
it
 
k
in
d
 
o
f 
g
o
e
s
 
b
a
ck
 
to
 
y
o
u
r

6 
q
u
e
s
tio
n
, 
M
r. 

S
te
w
a
rt. 

It's
 
n
o
t 
m
a
n
d
a
to
ry
.

7 
B
u
t 
lik
e
 
P
e
te
 
sa
ys, 

it's
 
h
ig
h
ly
 
e
n
co
u
ra
g
e
d
.

8 
M
R
. 
S
TE

V
E
 
S
TE

W
A
R
T: 

I 
m
ean, 

y
o
u
're

9 
e
x
p
re
s
s
in
g
 
to
 
m
e, 
lik
e
, 

w
hy
 
w
o
u
ld
n
't 
I 
w
a
n
t 
it

10
 

c
le
a
n
e
d
 
up?

11
 

I'm
 
64
 
y
e
a
rs
 
o
ld
. 
I 
e
a
t 
fru
it. 

W
e

12
 

h
a
ve
 
g
ra
p
e
fru
it 
tre
e
s
 
th
a
t's

 
b
e
e
n
 
te
s
te
d
. 

W
e

13
 

d
o
n
a
te
 
th
e
m
, 
o
r 
D
an. 

E
ve
ryb

o
d
y
 
know

s
 
D
an. 

I

14
 

th
in
k
 
he
 
h
e
lp
s
 
d
o
n
a
te
 
th
e
m
 
to
 
-- 

w
h
a
t 
is
 
th
a
t?

15
 

H
um

ana
 
F
ood

 
B
a
n
k.

16
 

A
nd
 
th
e
 
ro
o
ts
 
o
f 
th
e
s
e
 
g
ra
p
e
fru
it

17
 

tre
e
s
 
g
o
 
how

 
deep?

 
F
a
rth
e
r 
th
a
n
 
y
o
u
r 
tw
o
 
fe
e
t

18
 

th
a
t 
y
o
u
're

 
ta
lk
in
g
 
a
b
o
u
t.- 

I 
d
o
n
't 

know
 
if
 
a
n
y

19
 

o
f 
u
s
 
a
re
 
d
y
in
g
 
in
 
th
is
 
n
e
ig
h
b
o
rh
o
o
d
 
fro
m

20
 

c
re
o
s
o
te
. 

S
o
 
I 
g
u
e
ss
 
I'm

 
a
 
little

 
c
o
n
fu
s
e
d
 
as

21
 

to
 
th
e
 
im
p
o
rta
n
c
e
 
th
a
t 
y
o
u
're
 
s
a
y
in
g
 
th
a
t 
I

22
 

s
h
o
u
ld
 
w
a
n
t 
to
 
go
 
w
ith

 
h
a
v
in
g
 
m
y 
y
a
rd
 
d
o
n
e
.

23
 

M
S
. 

N
AN

C
Y
 
N
E
IG
E
R
: 

I'm
 
g
la
d
 
to
 
know

 
th
a
t

24
 

th
e
re
 
is
 
som

ebody
 
e
ls
e
 
w
ho
 
is
 
n
o
t 
g
iv
in
g
 
u
p
 
h
is

25
 

g
ra
p
e
fru
it 
tre
e
.

w
w

w
.huseby.com

 
U
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egional C
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C
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1 
M
R
. 

S
TE

V
E
 
S
TEW

AR
T: 

W
e
ll, 
I 
m
ean, 

re
a
lly
.

2 
T
h
in
k
 
a
b
o
u
t 
i
t

.

,3 
M
R
. 

TH
O
R
P
E
: 

W
e
ll, 

I 
th
in
k
 
in
 
th
e
 
fu
tu
re
 
I

4 
ca
n
 
u
n
d
e
rs
ta
n
d
 
y
o
u
r 
re
lu
c
ta
n
c
e
. 

Y
ou
 
h
a
ve
 
liv
e
d

5 
h
e
re
 
m
o
st 
o
f 
y
o
u
r 
life

.

6 
M
R
. 

S
TE

V
E
 
S
TE

W
A
R
T: 

I 
w
as 

b
o
rn
 
a
n
d
 
ra
is
e
d

7 
rig
h
t 
th
e
re
 
o
n
 
th
a
t 
p
ro
p
e
rty
.

8 
M
R
. 

TH
O
R
P
E
: 

B
u
t 
g
o
in
g
 
fo
rw
a
rd
 
to
 
th
e

9 
p
ro
p
e
rty

 
v
a
lu
e
 
o
f 
y
o
u
r 
p
ro
p
e
rty

 
in
 
th
e
 
fu
tu
re
,

10
 

I 
m
ean, 

a
ll 

th
e
 
p
ro
p
e
rty

 
a
ro
u
n
d
 
yo
u
 
w
ill 

be

11
 

c
le
a
n
e
d
 
u
p
 
a
n
d
 
y
o
u
rs
 
m
ig
h
t 
n
o
t, 

so
 
th
a
t 
m
ig
h
t

12
 

b
e
 
--

13
 

M
R
. 

S
TE

V
E
 
S
TE

W
A
R
T: 

A
nd
 
I'm

 
d
iffe

re
n
t

14
 

b
e
ca
u
se
 
I 
d
o
n
't 
s
e
ll 
p
ro
p
e
rty
. 

I 
w
as 

b
o
rn
 
a
n
d

15
 

ra
is
e
d
 
th
e
re
. 
It
 
d
o
e
s
n
't 

do
 
a
n
y
th
in
g
 
to
 
th
e

16
 

v
a
lu
e
 
o
f 
m
y 
p
ro
p
e
rty
.

17
 

M
y 
g
ra
n
d
fa
th
e
r 
d
ie
d
 
th
e
re
. 

M
y 
d
a
d
d
y

18
 

d
ie
d
 
th
e
re
, 
a
n
d
 
I'm

 
g
o
in
g
 
to
 
d
ie
 
th
e
re
, 
a
n
d
 
m
y

19
 

k
id
s
 
w
ill 

ta
k
e
 
it.
 

T
h
e
y
 
a
re
 
a
lre
a
d
y
 
th
e
re
. 

S
o

20
 

m
y 
s
itu
a
tio
n
 
is
 
to
ta
lly

 
d
iffe

re
n
t. 

B
u
t 
p
e
o
p
le

21
 

th
a
t 
a
re
 
lo
o
k
in
g
 
a
t 
th
e
 
p
ro
p
e
rty

 
v
a
lu
e
, 
I

22
 

c
e
rta
in
ly
 
u
n
d
e
rs
ta
n
d
.

23
 

M
R
. 

R
U
D
Y
 
T
A
N
A
S
IJE

V
IC
H
: 

L
e
t 
m
e 
c
la
rify

.

24
 

I'm
 
R
udy

 
T
a
n
a
s
ije
v
ic
h

. 
I 
w
o
rk
 
w
ith

 
th
e
 
E
P
A
.

25
 

O
n 
th
e
 
com

m
ent 

a
b
o
u
t 
y
o
u
r 
g
ra
p
e
fru
it

w
w

w
.huseby.com
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1 
tre
e
s
 
o
r 
a
n
y
 
s
tru
c
tu
re
 
o
r 
s
h
ru
b
b
e
ry
 
o
r 
c
e
rta
in

2 
la
n
d
s
c
a
p
in
g
 
a
n
d
 
s
ite
s
 
w
h
e
re
 
w
e 
h
a
ve
 
re
s
id
e
n
tia
l

3 
c
le
a
n
u
p
s
, 
lik
e
 
P
e
te
 
s
u
g
g
e
s
te
d
, 

w
e 
try

 
to
 
w
o
rk

4 
a
s
 
c
lo
s
e
 
as
 
w
e 
ca
n
 
w
ith

 
th
e
 
p
ro
p
e
rty

 
o
w
n
e
rs.

5 
If
 
th
e
re
 
a
re
 
c
e
rta
in
 
a
re
a
 
o
f 
th
e
 
p
ro
p
e
rty

 
th
a
t

6 
yo
u
 
d
o
n
't 
w
a
n
t 
to
u
c
h
e
d
 
fo
r 
c
e
rta
in
 
re
a
s
o
n
s
, 

w
e

7 
w
o
rk
 
a
ro
u
n
d
 
th
a
t.

8 
Y
ou
 
kn
o
w
, 

w
e
 
try

 
to
 
c
le
a
n
 
u
p
 
a
s
 
m
uch

9 
c
o
n
ta
m
in
a
tio
n
 
as
 
w
e 
ca
n
 
if
 
w
e 
g
e
t 
c
o
n
s
e
n
t. 

W
e

10
 

u
se
 
m
uch

 
s
m
a
lle
r 
e
q
u
ip
m
e
n
t. 

T
h
e
y
're

 
n
o
t 
g
o
in
g

11
 

to
 
g
o
 
in
 
th
e
re
 
w
ith

 
a
 
b
a
ckh

o
e
 
a
ro
u
n
d
 
th
e

12
 

g
ra
p
e
fru
it 
tre
e
s
.

13
 

M
R
. 

S
TE

V
E
 
S
TE

W
A
R
T: 

S
o, 
b
a
s
ic
a
lly
, 
th
is
 
is

14
 

a
 
s
e
rv
ic
e
 
to
 
u
s
 
if
 
w
e
 
w
a
n
t 
it?

15
 

M
R
. 

R
U
D
Y
 
T
A
N
A
S
IJE

V
IC
H
: 

W
e
ll, 

I 
m
ean, 

th
e

16
 

S
u
p
e
rfu
n
d
 
p
ro
g
ra
m
 
is
 
a
 
p
ro
g
ra
m
 
th
a
t 
a
sse

sse
s

17
 

c
o
n
ta
m
in
a
tio
n
 
a
nd
 
id
e
n
tifie

s
 
a
 
ris
k
 
to
 
hum

an

18
 

h
e
a
lth
. 

A
nd
 
o
n
ce
 
w
e
 
do
 
th
a
t, 

w
e
 
d
e
s
ig
n

19
 

c
le
a
n
u
p
s
 
to
 
a
d
d
re
ss
 
th
a
t 
ris
k
, 

so
 
hum

an
 
h
e
a
lth

20
 

a
n
d
 
th
e
 
e
n
v
iro
n
m
e
n
t 
a
n
d
 
e
co
syste

m
s
 
a
re
 
n
o
t

21
 

im
p
a
c
te
d
.

22
 

M
R
. 

S
TE

V
E
 
S
TE

W
A
R
T: 

I 
w
o
u
ld
n
't 
o
b
je
c
t 
to

23
 

a
n
y
th
in
g
 
th
a
t 
in
v
o
lv
e
d
 
a
n
y
b
o
d
y
's
 
h
e
a
lth

 
in

24
 

h
e
re
. 

I'm
 
ju
s
t 
a
s
k
in
g
 
q
u
e
s
tio
n
s
 
a
b
o
u
t 
how

25
 

d
e
e
p
, 
w
h
a
t 
h
a
s
 
b
e
e
n
 
te
s
te
d
, 
w
h
a
t 
is

w
w

w
.huseby.com

 
H
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C
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1 
c
o
n
ta
m
in
a
te
d
 
a
n
d
 
w
h
a
t 
is
 
n
o
t 
c
o
n
ta
m
in
a
te
d
. 

A
nd

2 
I 
g
u
e
ss, 

b
a
s
ic
a
lly
, 

w
hy
 
w
e 
a
re
 
d
o
in
g
 
it?

3 
M
R
. 

R
U
D
Y
 
T
A
N
A
S
IJE

V
IC
H
: 

T
h
a
t's
 
w
h
a
t 
w
e
 
a
re

4 
h
e
re
 
fo
r.

5 
M
R
. 

S
TE

V
E
 
S
TEW

AR
T: 

T
h
a
t's
 
w
hy
 
I'm

 
h
e
re
.

6 
I'v
e
 
n
e
v
e
r 
b
e
e
n
 
to
 
one

 
o
f 
th
e
s
e
 
m
e
e
tin
g
s
. 

I

7 
h
a
ve
 
n
e
v
e
r 
b
e
e
n
 
co
n
ce
rn
e
d
 
a
b
o
u
t 
w
h
a
t 
g
o
e
s
 
on

8 
o
u
ts
id
e
 
o
f 
m
y 
fe
n
c
e
. 

B
u
t 
now

 
y
o
u
're
 
ta
lk
in
g

9 
in
s
id
e
 
o
f 
i
t

.

10
 

In
 
te
rm
s
 
o
f 
y
o
u
r 
p
ro
p
e
rty
, 

w
e
 
ca
n

11
 

s
h
a
re
 
th
e
 
in
fo
rm
a
tio
n
 
o
r 
th
e
 
d
a
ta
 
th
a
t 
w
e
 
h
a
ve

12
 

o
n
 
y
o
u
r 
p
ro
p
e
rty

 
a
n
d
 
h
e
lp
 
in
fo
rm

 yo
u
 
w
h
e
th
e
r 
o
r

13
 

n
o
t 
y
o
u
r 
p
a
rc
e
ls
 
o
r 
som

e
 
o
f 
y
o
u
r 
p
a
rc
e
ls
 
a
re

14
 

o
n
e
s
 
th
a
t 

w
e 
w
o
u
ld
 
lik
e
 
to
 
se
e
 
c
le
a
n
e
d
 
u
p
 
o
r

15
 

n
o
t.

16
 

M
R
. 

TH
O
R
P
E
: 
I 
u
n
d
e
rs
ta
n
d
. 

A
fte
r 
th
e

17
 

m
e
e
tin
g
, 
g
iv
e
 
m
e 
y
o
u
r 
s
tre
e
t 
a
d
d
re
s
s
, 
a
n
d
 
I

18
 
w
ill 
le
t 
yo
u
 
know

 
if
 
w
e
 
sa
m
p
le
d
 
it
 
o
r 
n
o
t.

19
 

UNKNOW
N
 
S
P
E
A
K
E
R
: 

C
an
 
w
e 
re
q
u
e
s
t 
to
 
be

20
 

te
s
te
d
 
o
r 
re
te
s
te
d
?

21
 

M
R
. 

TH
O
R
P
E
: 

D
u
rin
g
 
th
e
 
re
m
e
d
ia
l 
d
e
s
ig
n
 
w
e

22
 

c
o
u
ld
 
-- 

w
e
're
 
g
o
in
g
 
to
 
sa
m
p
le
 
a
ll 

th
e

23
 

a
d
d
itio

n
a
l 
y
a
rd
s
 
in
s
id
e
 
th
o
s
e
 
d
iffe

re
n
t

24
 

e
xp
o
su
re
 
u
n
its
. 

R
ig
h
t 
now

 
w
e
 
o
n
ly
 
h
a
ve
 
som

e

25
 

y
a
rd
s
 
sa
m
p
le
d
, 
b
u
t 
a
n
y
th
in
g
 
in
s
id
e
 
th
o
s
e
 
b
o
xe
s.

w
w

w
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1 
e
v
e
ry
 
s
in
g
le
 
y
a
rd
 
w
as 

sa
m
p
le
d
 
if
 
it
 
w
as 

in
s
id
e

2 
th
o
s
e
 
b
o
x
e
s
.

3 
M
S
. 
A
L
L
IE
 
N
O
R
TO

N
: 

I'm
 A
llie

 
N
o
rto
n
, 
a
nd

4 
I'm

 
w
ith

 
C
h
a
n
n
e
l 
3
.

5 
D
o
 
yo
u
 
h
a
ve
 
a
n
y
 
id
e
a
 
how

 m
any 

hom
es

6 
a
re
 
im
p
a
c
te
d
 
o
r 
w
ill 

be
 
im
p
a
c
te
d
 
w
ith

 
th
e

7 
re
m
e
d
ia
tio
n
?

8 
M
R
. 
TH

O
R
P
E
: 
I 
d
o
n
't 

h
a
ve
 
th
e
 
e
x
a
c
t

9 
n
u
m
b
e
r. 
It's

 
p
ro
b
a
b
ly
 
som

ew
here

 
b
e
tw
e
e
n
 
40
 
to

10
 

5
0
. 

I'm
 
n
o
t 
q
u
ite
 
s
u
re
 
o
ff 

th
e
 
to
p
 
o
f 
m
y 
h
e
a
d
,

11
 

b
u
t 
it's

 
a
 
fa
ir
 
b
it.

12
 

M
S
. 
A
L
L
IE
 
N
O
R
TO

N
: 

D
o
 
yo
u
 
h
a
ve
 
a
n
y
 
id
e
a

13
 

how
 
m
any

 
yo
u
 
h
a
ve
 
a
lre
a
d
y
 
te
s
te
d
?

14
 

M
R
. 
TH

O
R
P
E
: 
I 
sa
m
p
le
d
 
a
p
p
ro
x
im
a
te
ly
 
90

15
 

y
a
rd
s
 
so
 
fa
r. 

A
nd
 
a
 
lo
t 
o
f 
th
e
m
, 
th
e

16
 

fa
rth
e
r 
-- 

th
e
 
c
lo
s
e
r 
yo
u
 
a
re
 
to
 
th
e
 
s
ite
, 
th
e

17
 

m
o
re
 
c
o
n
ta
m
in
a
te
d
 
th
e
y
 
a
re
, 
a
n
d
 
th
o
s
e
 
a
re
 
th
e

18
 

o
n
e
s
 
th
a
t 
w
ill 

be
 
c
le
a
n
e
d
 
u
p
.

19
 

T
he
 
fa
rth
e
r 
aw

ay
 
yo
u
 
g
o
 
fro
m
 
th
e

20
 

s
ite
, 
it
 
d
ro
p
s
 
o
ff 
p
re
tty

 
fa
irly

 
to
 
th
e
 
a
re
a

21
 

w
h
e
re
 
y
o
u
're

 
n
o
t 
b
e
lo
w
 
se
ve
n
 
p
a
rts

 
p
e
r

22
 
tr
illio

n
, 
w
h
ic
h
 
w
o
n
't 

be
 
c
le
a
n
e
d
 
u
p
.

23
 

N
ancy?

24
 

M
S
. 

N
AN

C
Y
 
N
E
IG
E
R
: 

I'm
 N

a
n
cy
 
N
e
ig
e
r 
a
g
a
in
.

25
 

I 
h
a
ve
 
a
 
q
u
e
s
tio
n
 
th
a
t 
is
 
m
y 
fa
v
o
rite

 
to
p
ic
.

w
w

w
.huseby.com

 
H
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C
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1 
a
s
id
e
 
fro
m
 
m
y 
g
ra
p
e
fru
it 
tre
e
, 
a
n
d
 
th
a
t 
is
 
th
e

2 
b
a
n
k
ru
p
tc
y
 
s
ta
tu
s

.

3 
I 
know

 
w
e 
h
a
d
 
a
 
flu
rry

 
o
f 
e
x
c
ite
m
e
n
t

4 
w
hen

 
th
e
 
p
e
rs
o
n
 
b
o
u
g
h
t 
th
e
 
ta
x
 
lie
n
 
o
r 
lie
n
s

5 
u
p
. 

D
oes

 
th
a
t 
tra
n
s
a
c
tio
n
 
a
ffe
c
t 
a
n
y
th
in
g
 
th
a
t

6 
w
e
 
h
a
ve
 
se
e
n
 
h
e
re
 
to
n
ig
h
t 
a
t 
a
ll?

7 
M
R
. 
TH

O
R
P
E
: 

N
o
t 
y
e
t, 

n
o
.

8 
M
S
. 
A
L
L
IE
 
N
O
R
TO

N
: 

N
o
t 
y
e
t. 

I 
d
o
n
't 
lik
e

9 
th
e
 
w
ay
 
th
a
t 
one

 
s
o
u
n
d
s.

10
 

M
R
. 

TH
O
R
P
E
: 

W
e
ll, 

rig
h
t 
now

 
th
e
re
 
a
re
 
no

11
 

re
s
p
o
n
s
ib
le
 
p
a
rtie

s
, 

as
 
w
e 
kn
o
w
. 

A
n
 
in
d
iv
id
u
a
l

12
 

b
o
u
g
h
t 
se
ve
n
 
a
c
re
s
 
o
f 
th
e
 
s
ite

 
d
u
rin
g
 
a
 
ta
x

13
 

s
a
le
. 
I, 

K
e
ith

 
W
ilk
in
s
 
a
n
d
 
R
e
b
e
cca

 
F
e
rg
u
so
n

14
 

m
e
t 
w
ith

 
th
a
t 
in
d
iv
id
u
a
l 
tw
o
 
w
eeks

 
ago

 
n
e
a
r 
th
e

15
 

s
ite

 
to
 
ta
lk
 
to
 
h
im
 
a
b
o
u
t 
it.
 

H
e
 
w
as

16
 

in
te
re
s
te
d
. 
I 
ta
lk
e
d
 
to
 
h
im
 
a
b
o
u
t 
th
e
 
s
ite
,

17
 

w
h
a
t 
h
a
d
 
g
o
ne
 
on
 
on
 
th
e
 
s
ite

 
h
is
to
ric
a
lly
.

18
 

H
e
 
to
ld
 
m
e 
w
h
a
t 
he
 
w
as 

p
la
n
n
in
g
 
to

19
 

u
se
 
th
e
 
s
ite

 
fo
r. 

A
nd
 
he
 
s
a
id
 
he
 
w
as

20
 

in
te
re
s
te
d
 
in
 
w
o
rk
in
g
 
w
ith

 
C
ity
, 
in
 
tu
rn
in
g
 
th
e

21
 

p
ro
p
e
rty

 
o
v
e
r 
to
 
th
e
 
C
ity

 
so
 
th
a
t 
th
e
 
C
ity

 
ca
n

22
 

tu
rn
 
it
 
in
to
 
a
 
p
a
rk
.

23
 

N
ow

, 
w
e
 
s
e
n
t 
h
im
 
th
e
 
g
e
n
e
ra
l 
n
o
tic
e

24
 

o
f 
lia
b
ility

 
le
tte
r
 
s
a
y
in
g
 
th
a
t 
he
 
is

25
 

re
s
p
o
n
s
ib
le
 
-
-
o
r
 
c
o
u
ld
 
be
 
re
s
p
o
n
s
ib
le
 
fo
r 
th
e

w
w

w
.huseby.com

 
H
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1 
p
a
s
t, 

w
h
a
t 
o
c
c
u
rre

d
 
o
n
 
th
e
 
s
ite
. 

A
nd
 
w
e 
a
re

2 
g
o
in
g
 
to
 
m
ove

 
fo
rw
a
rd
 
w
ith

 
th
a
t 
a
n
d
 
p
o
s
s
ib
ly

3 
se
n
d
 
h
im
 
a
 
1
0
4
(e
) 
le
tte
r, 

w
h
ic
h
 
sa
ys, 

se
n
d
 
u
s
 

.

4 
a
n
y
 
in
fo
rm
a
tio
n
 
th
a
t 
yo
u
 
h
a
ve
 
o
n
 
th
e
 
s
ite

 
a
n
d

5 
how

 
yo
u
 
cam

e
 
in
 
p
o
s
s
e
s
s
io
n
 
o
f 
th
e
 
p
ro
p
e
rty
, 
a
n
d

6 
h
e
 
m
ay 

c
o
u
ld
 
p
o
te
n
tia
lly

 
becom

e
 
a
 
re
s
p
o
n
s
ib
le

7 
p
a
rty
.

8 
Y
e
s.

9 
U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

(In
a
u
d
ib
le
.) 

I'm

10
 

co
n
ce
rn
e
d
 
a
b
o
u
t 
th
e
 
C
M
Z
-4A

, 
w
h
ic
h
 
is
 
th
e
 
b
lu
e

11
 

sq
u
a
re
 
h
e
re
 
o
n
 
th
e
 
p
a
p
e
r.

12
 

M
R
. 

TH
O
R
P
E
: 

R
ig
h
t.

13
 

U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

D
oes

 
th
a
t 
in
c
o
rp
o
ra
te

14
 

th
e
 
fe
n
c
e
d
-in

 
a
re
a
 
th
a
t 
is
 
rig
h
t 
b
e
h
in
d
 
m
y

15
 

h
o
u
se
?

16
 

M
R
. 

TH
O
R
P
E
: 

N
o. 

T
h
a
t 
is
 
th
e
 
lu
m
b
e
r

17
 

y
a
rd
's
 
re
te
n
tio
n
 
p
o
n
d
. 

ACW
 
is
 
n
o
t 
a
 
p
a
rt 
o
f

18
 

th
a
t 
re
te
n
tio
n
 p
o
n
d
. 
I 
d
ro
v
e
 
p
a
s
t 
it
 
b
e
fo
re

19
 

th
is
 
m
e
e
tin
g
. 

T
h
a
t 
is
 
p
re
tty

 
o
ve
rw
h
e
lm
e
d
.

20
 

U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

Y
e
s. 

It
 
h
a
s
n
't 

b
e
e
n

21
 

te
n
d
e
d
 
to
 
in
 
22
 
y
e
a
rs
. 

E
ve
ryb

o
d
y
 
th
a
t 
I 
ta
lk

22
 

to
 
a
c
ts
 
lik
e
 
th
e
y
 
d
id
n
't 
h
e
a
r 
a
 
w
o
rd
 
I 
s
a
id
.

23
 

M
R
. 

TH
O
R
P
E
: 

T
h
a
t's
 
fru
s
tra
tin
g
, 
I 
kn
o
w
.

24
 

U
N
KN

O
W
N
 
S
P
E
A
K
E
R
:

25
 

Y
e
s, 

b
e
ca
u
se
 
w
hen

 
yo
u
 
go
 
o
u
t 
in
 
y
o
u
r

w
w

w
.huseby.com

 
H
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enters 
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C
harlotte ~ A

tlanta ~ W
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1 
y
a
rd
, 
y
o
u
're

 
a
tta
c
k
e
d
 
b
y
 
m
o
s
q
u
ito
e
s
. 

A
n
d
 
th
e

2 
m
o
re
 
ra
in
, 
th
e
 
m
ore

 
m
o
s
q
u
ito
e
s
. 

W
e 
c
a
n
n
o
t 
u
se

3 
o
u
r 
y
a
rd
, 
p
e
rio
d
.

4 
M
R
. 

TH
O
R
P
E
: 

A
nd
 
I
.a
p
o
lo
g
iz
e
 
--

5 
UNKNO

W
N
 
S
P
E
A
K
E
R
: 

A
nd
 
th
e
 
C
ity
 
-- 

e
xcu

se

.6 
m
e 
fo
r 
in
te
rru

p
tin
g
 
yo
u
. 

B
u
t 
th
e
 
C
ity

 
is
 
a
w
a
re

7 
o
f 
th
is
, 

a
nd
 
th
e
y
 
h
a
ve
 
d
o
ne
 
z
ip
p
o
. 

A
nd
 
th
a
t's

8 
v
e
ry
 
irrita

tin
g
 
w
ith

 
th
e
 
d
iffe

re
n
t 
ty
p
e
s
 
o
f

9 
m
o
s
q
u
ito
e
s
 
a
n
d
 
d
is
e
a
s
e
s
 
th
a
t 
th
e
y
 
b
rin
g
. 

T
h
e
y

10
 

c
o
u
ld
 
c
a
re
 
le
s
s
.

11
 

M
R
. 

TH
O
R
P
E
: 

A
nd
 
it
 
seem

s 
lik
e
 
th
e
 
C
ity

 
o
r

12
 

th
e
re
 
m
u
st 

be
 
som

e
 
o
rd
in
a
n
c
e
 
th
a
t 
th
e
y
 
ca
n
 
m
ake

13
 

th
e
 
lu
m
b
e
r 
y
a
rd
 
c
le
a
n
 
up
 
th
e
ir
 
re
te
n
tio
n
 
p
o
n
d
.

14
 

T
h
e
re
 
m
u
st 

be
 
som

e
 
k
in
d
 
o
f 
lo
c
a
l 
c
ity

 
--

15
 

M
R
. 
R
IC
K
 M

ILLE
R
: 

T
h
a
t's
 
co
d
e
 
e
n
fo
rc
e
m
e
n
t.

16
 

M
R
. 

TH
O
R
P
E
: 

C
ode

 
e
n
fo
rc
e
m
e
n
t.

17
 

UNKNO
W
N
 
S
P
E
A
K
E
R
: 

T
h
e
y
 
w
e
n
t 
o
u
t 
th
e
re
.

18
 

T
h
is
 
w
as 

s
e
v
e
ra
l 
y
e
a
rs
 
a
g
o
. 

Z
ip
p
o
.

19
 

UNKNO
W
N
 
S
P
E
A
K
E
R
: 

T
he
 
o
n
ly
 
w
ay
 
th
a
t 
y
o
u
're

20
 

g
o
in
g
 
to
 
g
e
t 
a
n
y
 
k
in
d
 
o
f 
fo
llo
w
 
th
ro
u
g
h
 
is
 
to

21
 

b
u
g
 
th
e
m
 
o
n
ce
 
a
 
w
e
e
k. 

S
om

ebody
 
w
ill 
fin
a
lly

22
 

g
e
t 
so
 
tic
k
e
d
 
o
ff, 

th
a
t 
th
e
y
 
w
ill 

know
 
y
o
u
r

23
 

nam
e, 

a
n
d
 
th
e
y
 
m
ig
h
t 
a
c
tu
a
lly

 
ta
k
e
 
a
c
tio
n
. 

I

24
 

sa
y
 
th
is
 
fro
m
 
p
rio
r 
e
x
p
e
rie
n
c
e
.

25
 

UNKNO
W
N
 
S
P
E
A
K
E
R
: 

W
e
ll, 

th
e
 
th
in
g
 
is
 
th
e
re

w
w

w
.huseby.com
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1 
m
u
st 

be
 
d
iffe

re
n
t 
ru
le
s
 
o
r 
re
g
u
la
tio
n
s
 
fo
r 

a

2 
p
riv
a
te
 
p
o
n
d
 
th
a
n
 
th
o
s
e
 
th
a
t 
yo
u
 
se
e
 
th
a
t 
a
re

3 
v
e
ry
 
w
e
ll 
m
a
n
ic
u
re
d
. 

N
ow

, 
th
e
s
e

 
-- 
th
is
 
p
o
n
d

4 
h
a
s
 
a
 
S
yca

m
ore

 
tre
e
 
in
 
i
t

. 
It's

 
th
re
e
 
s
to
rie
s

5 
ta
ll, 

w
h
ic
h
 
w
hen

 
I 
m
oved

 
b
a
ck
 
hom

e
 
22
 
y
e
a
rs

6 
a
g
o
, 
it
 
w
as 

a
 
g
re
a
t 
b
ig
 
d
irt 

p
it 
th
a
t 
m
y 
h
o
u
se

7 
a
n
d
 
M
rs
 
-- 

M
s. 

W
a
rd
's
 
h
o
u
se
 
c
o
u
ld
 
s
it 
in
.

8 
N
o
b
o
d
y
 
w
a
n
ts
 
to
 
be
 
b
o
th
e
re
d
. 
It

9 
seem

s 
lik
e
 
th
o
s
e
 
m
o
s
q
u
ito
e
s
 
o
n
ly
 
b
o
th
e
r 
m
e. 

It

10
 

d
o
e
s
n
't 
b
o
th
e
r 
a
n
yb
o
d
y
 
e
ls
e
.in

 
th
e

11
 

n
e
ig
h
b
o
rh
o
o
d
.

12
 

U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

M
r. 
W
ilk
in
s
, 
is
 
th
e
re
 
a

13
 

w
ay
 
-- 

how
 
do
 
w
e 
fin
d
 
o
u
t 
w
ho
 
is
 
re
s
p
o
n
s
ib
le

14
 

fo
r 
w
h
a
t 
o
n
 
th
a
t 
p
a
rtic

u
la
r 
ite
m
?

 
I 
m
ean, 

if

15
 

s
h
e
's
 
b
e
e
n
 
a
s
k
in
g

 th
e
 
w
ro
n
g
 
p
e
rs
o
n

 
o
r

16
 

d
e
p
a
rtm

e
n
t, 
I'm

 p
e
rs
o
n
a
lly

 
h
a
p
p
y

 
to
 
s
ta
n
d
 
up

17
 

a
n
d
 
m
ake

 
a
ll 
o
f 
th
e
 
n
o
is
e
 
I 
n
e
e
d

 
to
. 

I'm
 
s
u
re

18
 

y
o
u
-a
ll 

know
 
th
a
t.

19
 

M
R
. 
K
E
IT
H
 
W
IL
K
IN
S
: 

T
h
e
re
 
a
re
 
tw
o

20
 

ju
ris
d
ic
tio
n
s
 
o
v
e
r 
th
a
t. 

O
ne
 
is
 
th
e
 
C
ity
, 
a
n
d

21
 

th
e
 
o
th
e
r 
one

 
is
 
th
e
 
h
e
a
lth

 
d
e
p
a
rtm

e
n
t. 

T
he

22
 

C
ity

 
fro
m
 
a
 
co
d
e
 
e
n
fo
rc
e
m
e
n
t 
s
ta
n
d
p
o
in
t, 
I

23
 

d
o
n
't 

know
 
w
h
a
t 
th
e
ir
 
fin
d
in
g
s
 
w
e
re
 
a
n
d
 
w
hy

24
 

n
o
th
in
g
 
h
a
p
p
e
n
e
d
. B

u
t 
I 
th
in
k
 
w
e 
h
a
ve

 ta
lk
e
d

25
 

a
b
o
u
t 
it.
 
I 
w
e
n
t b
y
 
a
nd
 
lo
o
k
e
d
 
a
t 
th
e

w
w

w
.huseby.com
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1 
p
ro
p
e
rty
, 
to
o
. 

I 
ca
n
 
fin
d
 
o
u
t 
w
hy
 
co
d
e

2 
e
n
fo
rc
e
m
e
n
t 
d
id
n
't 
fe
e
l 
lik
e
 
it
 
w
a
rra

n
te
d
 
a
n
y

3 
a
c
tio
n
.

4 
M
R
. 
R
IC
K
 M

ILLE
R
: 

C
ode

 
e
n
fo
rc
e
m
e
n
t 
se
n
d
s

5 
m
e 
a
 
le
tte
r, 

a
n
d
 
th
e
y
 
c
a
n
't 
c
le
a
n
 
th
a
t 
u
p
.

6 
M
R
. 
K
E
IT
H
 
W
IL
K
IN
S
: 

T
h
a
t's
 
a
 
p
ro
b
le
m
.

7 
A
nd
 
th
e
n
 
th
e
 
h
e
a
lth

 
d
e
p
a
rtm

e
n
t, 

th
e
y

8 
h
a
ve
 
a
 
ju
ris
d
ic
tio
n
 
a
ls
o
.

9 
UNKNO

W
N
 
S
P
E
A
K
E
R
: 
I 
c
a
lle
d
 
th
e
m
. 

T
h
e
y

10
 

s
e
n
t 
a
 
m
an
 
o
u
t 
w
ith

 
som

e
 
little

 
fis
h
 
a
n
d
 
p
u
t 
it

11
 

in
 
th
e
 
w
a
te
r. 

A
nd
 
w
hen

 
th
e
 
w
a
te
r 
w
e
n
t 
dow

n,

12
 

th
e
 
fis
h
 
d
ie
d
.

13
 

M
R
. 
K
E
IT
H
 
W
IL
K
IN
S
: 

(In
a
u
d
ib
le
). 

Y
o
u
're

14
 

rig
h
t. 

T
h
e
y
 
c
a
n
't 
s
u
rv
iv
e
 
if
 
th
e
y
 
a
re
 
n
o
t 
in

15
 

th
e
 
w
a
te
r.

16
 

UNKNO
W
N
 
S
P
E
A
K
E
R
: 

T
h
a
t'S
 
fin
e
. 

M
y

17
 

g
ra
n
d
fa
th
e
r 
u
se
d
 
to
 
ru
n
 
th
a
t 
d
e
p
a
rtm

e
n
t, 

so
 
I

18
 

know
 
a
b
o
u
t 
it.

19
 

M
R
. 
K
E
IT
H
 
W
IL
K
IN
S
: 
I 
w
ill 

lo
o
k
 
in
to
 
th
e

20
 

c
ity

 
s
id
e
. 

C
a
ll 
th
e
 
h
e
a
lth

 
d
e
p
a
rtm

e
n
t.

21
 

U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 
I 
w
ill 

se
e
 
yo
u
 
a
fte
r
 
th
e

22
 

m
e
e
tin
g
.

23
 

M
R
. 

TH
O
R
P
E
: 

A
n
y
 
m
ore

 
q
u
e
s
tio
n
s
?

24
 

M
S
. 
A
L
L
IE
 
N
O
R
TO

N
: 

H
ow
 
m
uch

 
m
oney

 
h
a
s

25
 

a
lre
a
d
y
 
b
e
e
n
 
p
u
t 
in
to
 
th
is
 
in
 
th
e
 
34
 
y
e
a
rs
 
th
a
t

w
w

w
.huseby.com

 
H
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1 
it's

 
b
e
e
n
 
g
o
in
g
 
on?

2 
M
R
. 

TH
O
R
P
E
: 

A
p
p
ro
x
im
a
te
ly
 
30
 
m
illio

n

3 
d
o
lla
rs
 
h
a
s
 
b
e
e
n
 
s
p
e
n
t 
on
 
th
e
 
s
ite

 
so
 
fa
r.

4 
M
S
. 
A
L
L
IE
 
N
O
R
TO

N
: 

N
ow

, 
th
is
 
--w

e
 
h
a
ve

5 
th
is
, a

tto
rn
e
y
 
th
a
t 
h
a
s
 
p
u
rc
h
a
s
e
d
 
som

e
 
o
f 
th
e

6 
p
ro
p
e
rty
, 
a
n
d
 
yo
u
 
s
a
id
 
th
a
t 
he
 
m
ig
h
t 
be

7 
re
s
p
o
n
s
ib
le
 
fo
r 
th
e
 
p
a
s
t 
-- 

th
e
 
p
a
s
t 
c
o
s
ts
 
on

8 
th
a
t. 

H
ow
 
m
uch

 
a
re
 
yo
u
 
ta
lk
in
g
 
a
b
o
u
t 
w
ith

9 
se
ve
n
 
a
c
re
s
 
o
f 
la
n
d
?

10
 

M
R
. 
K
E
IT
H
 
W
IL
K
IN
S
: 

H
ow
 
m
uch

 
w
o
u
ld
 
he
 
be

11
 

re
s
p
o
n
s
ib
le
 
fo
r?

12
 

M
S
. A

L
L
IE
 
N
O
R
TO

N
: 

Y
e
s.

13
 

M
R
. K

E
IT
H
 
W
IL
K
IN
S
: 
P
o
te
n
tia
lly
, 
it

14
 

d
e
p
e
n
d
s
 
o
n
 
how

 
m
uch

 
-- 

he
 
c
o
u
ld
 
be
 
in
c
u
rre

d
 
--

15
 
it's

 
y
e
t 
to
 
d
e
te
rm
in
e
d
. 

H
e
 
m
ig
h
t 
be
 
a

16
 

re
s
p
o
n
s
ib
le
 
p
a
rty
. 
It
 
c
o
u
ld
 
be
 
w
h
a
te
v
e
r 
h
e
's

17
 

a
b
le
 
to
 
p
a
y.

18
 

M
R
. TH

O
R
P
E
: 

P
a
t?

19
 

M
R
. P

A
T
 
JO

H
N
S
O
N
: 

P
a
t 
Jo
h
n
so
n
, p
re
s
id
e
n
t

20
 

o
f 
th
e
 
n
e
ig
h
b
o
rh
o
o
d
 
a
s
s
o
c
ia
tio
n
.

21
 

S
o
 
yo
u
 
w
e
n
t 
th
ro
u
g
h
 
th
e
 
p
re
s
e
n
ta
tio
n
.

22
 

B
a
s
ic
a
lly
, 
it
 
sa
ys
 
th
e
 
re
m
e
d
ia
tio
n
. 

A
t 
th
a
t

23
 

p
o
in
t, 

w
e
 
h
a
d
 
ta
lk
e
d
 
a
b
o
u
t 
w
h
a
t 
w
o
u
ld

24
 

u
ltim

a
te
ly
 
go
 
on
 
th
e
 
p
ro
p
e
rty
. 

H
as 

a
n
y
th
in
g

25
 

ch
a
n
g
e
d
 
th
e
re
?
 

A
 
p
a
rk
 
is
 
w
h
e
re
 
w
e
 
le
ft 

on

w
w

w
.huseby.com

 
H

useby, Inc. R
egional C

enters 
800-333-2082

C
harlotte  ~ A

tlanta ~ W
ashin^on, DC

 ~ N
ew

 Y
ork ~ H

ouston ~ San Francisco
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1 
th

a
t.

2 
M
R
. 
TH

O
R
P
E
: 

R
ig
h
t. 

R
ig
h
t. 

W
e 
h
a
d
 
th
a
t

3 
m
e
e
tin
g
 
in
 
D
ecem

ber 
o
f 
la
s
t 
y
e
a
r 
w
h
e
re
 
w
e
 
m
et

4 
w
ith

 
yo
u
 
g
u
y
s
. 

W
e 
g
o
t 
fe
e
d
b
a
ck
 
fro
m
 yo

u
 
g
u
ys

5 
a
n
d
 
ta
lk
e
d
 
to
 
yo
u
 
g
u
ys
 
a
b
o
u
t 
w
h
a
t 
yo
u
 
w
a
n
te
d
 
to

6 
se
e
 
th
e
 
s
ite

 
be
 
tu
rn
e
d
 
in
to
.

7 
N
o
th
in
g
 
h
a
s
 
ch
a
n
g
e
d
 
as
 
fa
r 
a
s
 
th
a
t

8 
g
o
e
s. 

W
e 
a
re
 
s
till 

w
o
rk
in
g
 
w
ith

 
th
e
 
C
ity
. 

A
s

9 
fa
r 
as
 
I 
kn
o
w
, 
th
e
 
C
ity

 
is
 
s
till 

m
o
vin

g
 
fo
rw
a
rd

10
 

w
ith

 
b
u
y
in
g
 
th
e
 
re
s
t 
o
f 
th
e
 
s
ite
.

11
 

A
nd
 
th
e
 
new

 
p
ro
p
e
rty

 
o
w
n
e
r, 

th
e

12
 

a
tto
rn
e
y
, 
he
 
h
a
s
 
b
e
e
n
 
c
o
o
p
e
ra
tiv
e
 
so
 
fa
r. 

H
e

13
 

h
a
s
 
s
ig
n
e
d
 
an
 
a
cce

ss
 
a
g
re
e
m
e
n
t 
w
ith

 
th
e
 
E
P
A
 
a
n
d

14
 

th
e
 
D
E
P
. 

W
e 
ca
n
 
go
 
dow

n
 
to
 
th
e
 
s
ite

 
a
n
d
 
ta
k
e

15
 

sa
m
p
le
s.

16
 

B
u
t 
lik
e
 
I 
s
a
id
, 
fro
m
 
o
u
r 
la
s
t

17
 

c
o
n
v
e
rs
a
tio
n
 
w
ith

 
h
im
, 
it
 
so
u
n
d
e
d
 
as
 
if
 
he
 
is

18
 

w
illin

g
 
to
 
h
a
n
d
 
th
e
 
p
ro
p
e
rty

 
o
v
e
r 
to
 
th
e
 
C
ity

19
 

s
w
e
ll. 

S
o
 
th
e
re
 
s
h
o
u
ld
n
't 
b
e
, 
as
 
I 
know

 
rig
h
t

20
 

now
, 
a
n
y
 
d
is
ru
p
tio
n
s
 
in
 
how

 
th
in
g
s
 
w
ill

21
 

d
e
v
e
lo
p
. 

B
e
ca
u
se
 
to
w
a
rd
s
 
th
e
 
e
n
d
 
o
f 
y
o
u
r

22
 

re
m
e
d
ia
tio
n
, 
it's

 
g
o
in
g
 
to
 
be
 
ta
ilo
re
d
 
to

23
 

fu
tu
re
 
u
sa
g
e
. 
It's

 
g
o
in
g
 
to
 
be
 
a
 
p
a
rk
, 
so
 
it

24
 

w
o
u
ld
 
be
 
ta
ilo
re
d
 
to
w
a
rd
s
 
th
a
t, 

so
 
u
ltim

a
te
ly
,

25
 

yo
u
 
a
re
 
g
o
in
g
 
to
 
h
a
ve
 
to
 
know

 
th
a
t 
d
e
c
is
io
n

w
w

w
.huseby.com

 
H

useby, Inc. R
egional C

enters 
800-333-2082

C
harlotte  ~ A

tlanta ~ W
ashington, DC

 ~ N
ew

 Y
ork ~ H

ouston ~ San Francisco
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1 
b
e
fo
re
 
yo
u
 
ca
n
 
fin
is
h
,

2 
A
n
d
 
th
e
 
p
ro
p
e
rty

 
rig
h
t 
now

, 
I 
d
o
n
't

3 
se
e
 
a
n
y
 
ch
a
n
g
e
s. 

T
he
 
p
ro
p
e
rty

 
is
 
zo
n
e
d

4 
re
c
re
a
tio
n
a
l, 

w
h
ic
h
 
m
eans 

a
 
p
a
rk
. 
I 
d
o
n
't 

se
e

5 
how

 
it's

 
g
o
in
g
 
to
 
ch
a
n
g
e
 
a
n
ytim

e
 
so
o
n
, 
so
 
w
e

6 
a
re
 
g
o
in
g
 
to
 
m
ove

 
fo
rw
a
rd
 
w
ith

 
th
a
t 
a
s
s
u
m
p
tio
n
.

7 
M
R
. 
K
E
IT
H
 
W
IL
K
IN
S
: 

C
o
n
s
e
rv
a
tio
n
. 
It's

 
o
n

8 
c
o
n
v
e
rs
a
tio
n
.

9 
M
R
. 

TH
O
R
P
E
: 

O
n 
c
o
n
s
e
rv
a
tio
n
. 

I'm
 
s
o
rry
.

10
 

A
n
y
 
m
ore

 
q
u
e
s
tio
n
s
?
 
I
'll

 
g
iv
e
 
yo
u
 
a

11
 

ch
a
n
ce
.

12
 

M
R
. 

JO
E
 
M
O
R
R
IS
: 

Jo
e
 
M
o
rris

, 
p
ro
p
e
rty

13
 

o
w
n
e
r. 

W
e 
h
a
ve
 
a
 
c
o
u
p
le
 
o
f 
v
a
c
a
n
t 
lo
ts
, 
a
n
d
 
w
e

14
 

p
la
n
 
o
n
 
b
u
ild
in
g
 
o
n
 
th
e
m
. 

W
e re

c
e
n
tly

 
to
re

15
 

dow
n
 
a
 
h
o
u
se
 
th
a
t 
h
a
d
 
b
e
e
n
 
o
n

 th
e
 
p
ro
p
e
rty
, 

so

16
 

th
e
 
g
ro
u
n
d
 
h
a
s
 
b
e
e
n
 
d
is
tu
rb
e
d

 in
 
th
e
 
m
id
d
le

 
o
f

17
 

th
e
 
lo
t, 

a
t 
le
a
s
t.

18
 

M
y 
q
u
e
s
tio
n
 
is
: 

H
ow
 
d
o
es
 
th
a
t 
a
ffe
c
t

19
 

u
s
 
b
u
ild
in
g
 
on
 
th
e
 
p
ro
p
e
rty
?

20
 

M
R
. 

TH
O
R
P
E
: 

W
e
ll, 
I 
w
o
u
ld
 
lik
e
 
to
 
see

21
 

w
h
e
re
 
y
o
u
're
 
--
 
if
 
yo
u
 
w
a
n
t 
to
 
g
iv
e
 
m
e 
y
o
u
r

22
 

in
fo
rm
a
tio
n
 
a
fte
r 
th
e
 
m
e
e
tin
g
, 
I 
ca
n
 
te
ll 

yo
u

23
 
if
 
y
o
u
r 
lo
t 
h
a
s
 
b
e
e
n
 
sa
m
p
le
d
 
o
r 
n
o
t.

24
 

M
R
. 

JO
E
 
M
O
R
R
IS
: 
It's

 
o
n
 
th
e
 
c
o
rn
e
r 
o
f 
"J
"

25
 

a
n
d
 
C
yp
re
ss, 

th
e
 
n
o
rth
w
e
s
t 
c
o
rn
e
r.

w
w

w
.huseby.com

 
H

useby, Inc. R
egional C

enters 
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C
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C
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1 
M
R
. 

TH
O
R
P
E
: 

O
ka
y. 

S
o
 
it
 
h
a
s
 
b
e
e
n
 
sa
m
p
le
d

2 
is
 
w
h
a
t 
y
o
u
're

 
te
llin

g
 
m
e?

3 
M
R
. 

JO
E
 
M
O
R
R
IS
: 

A
c
c
o
rd
in
g
 
to
 
th
a
t, 
it
 
w
as

4 
sa
m
p
le
d
 
re
a
l 
n
e
a
r 
it,
 
if
 
n
o
t 
o
n
 
it.
 

T
he
 
little

5 
re
d
 
th
in
g
s
, 
th
o
s
e
 
w
e
re
 
sa
m
p
le
d
?

6 
M
R
. 

TH
O
R
P
E
: 

S
om

e 
o
f 
th
e
m
 
w
e
re
 
n
o
t. 

In

7 
fa
c
t, 

som
e
 
o
f 
th
e
m
 
w
e
re
 
h
ig
h
e
r.

8 
M
R
. 

JO
E
 
M
O
R
R
IS
: 
It
 
w
as 
in
 
th
e
 
p
u
rp
le

9 
a
re
a
.

10
 

M
R
. 

TH
O
R
P
E
: 

O
ka
y. 

T
h
e
n
 
w
e
 
ca
n
 
ta
lk
 
a
fte
r

11
 

th
e
 
m
e
e
tin
g
. 

A
nd
 
w
hen

 
I 
g
e
t 
b
a
ck
 
to
 
th
e

12
 

o
ffic

e
, 
I 
ca
n
 
lo
o
k
 
up
 
th
e
 
in
fo
rm
a
tio
n
 
a
n
d
 
te
ll

13
 

yo
u
 
w
h
e
th
e
r 
it
 
w
ill 

be
 
c
le
a
n
e
d
 
up
 
o
r 
n
o
t 
b
a
se
d

14
 

o
u
r 
c
u
rre

n
t 
in
fo
rm
a
tio
n
.

15
 

M
R
. 

JO
E
 
M
O
R
R
IS
: 
I 
m
ean, 

I 
w
o
u
ld
 
p
re
fe
r 
to

16
 

h
a
ve
 
it
 
c
le
a
n
e
d
 
up
 
b
e
fo
re
 
w
e
 
b
re
a
k
 
g
ro
u
n
d
 
to

17
 

b
u
ild
. 

B
u
t 
I 
d
o
n
't 
w
a
n
t 
o
n
 
h
a
ve
 
to
 
w
a
it

18
 

fo
re
v
e
r.

19
 

M
R
. TH

O
R
P
E
: 

I 
u
n
d
e
rs
ta
n
d
.

20
 

M
R
. JO

E
 
M
O
R
R
IS
: 

I'm
 g
e
ttin

g
 
o
ld
.

21
 

M
R
. TH

O
R
P
E
: 

W
hen

 
w
e

 g
e
t 
to

 
th
e

 
re
m
e
d
ia
l

22
 

p
h
a
se
 
o
f th

e
 
c
le
a
n
u
p
, 
th
e

 
n
u
m
b
e
r 
o
ne

 
p
rio
rity

23
 
w
ill 

be
 
to
 
g
e
t 
re
s
id
e
n
tia
l 
y
a
rd
s
 
c
le
a
n
e
d
 
u
p

24
 
fir
s
t.

25
 

B
u
t, 

ye
a
h
, 
if
 
yo
u
 
s
tic
k
 
a
ro
u
n
d
, 
le
t

w
w

w
.huseby.com

 
H
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enters 
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C
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1 
m
e 
g
e
t 
y
o
u
r 
in
fo
rm
a
tio
n
.

2 
M
R
. 

JO
E
 
M
O
R
R
IS
: 
I 
w
ill.

3 
M
R
. 

TH
O
R
P
E
: 

In
 
th
e
 
c
o
rn
e
r.

4 
M
R
. 
K
E
V
IN
 
R
O
B
IN
S
O
N
: 

K
e
v
in
 
R
o
b
in
so
n
, 
th
e

5 
P
e
n
sa
co
la
 
N
ew

s 
J
o
u
rn
a
l.

6 
W
ill 

th
e
re
 
be
 
a
n
y
 
h
e
a
lth

 
c
o
n
ce
rn
s
 
fo
r

7 
-
-
if
 
y
o
u
're

 
w
o
rk
in
g
 
o
n
 
one

 
re
s
id
e
n
tia
l

8 
p
ro
p
e
rty

 
fo
r 
p
e
o
p
le
 
liv
in
g
 
in
 
th
e
 
s
u
rro

u
n
d
in
g

9 
a
re
a
, 
a
nd
 
s
tu
ff 
ju
s
t 
p
ic
k
e
d
 
up
 
a
n
d
 
th
a
t 
s
o
rt 
o
f

10
 

th
in
g
?

11
 

M
R
. 

TH
O
R
P
E
: 

W
e
ll, 

w
e
 
h
a
ve
 
a

12
 

d
u
s
t-m

o
n
ito
rin
g
 
p
ro
g
ra
m
 
p
u
t 
in
 
p
la
c
e
. 

E
v
e
ry

13
 

tim
e
 
w
e 
do
 
a
 
re
s
id
e
n
tia
l 
c
le
a
n
u
p
 
lik
e
 
th
a
t, 

w
e

14
 

h
a
ve
 
m
o
n
ito
rs
 
s
u
rro

u
n
d
in
g
 
th
e
 
p
ro
p
e
rty
, 
u
s
u
a
lly

15
 

in
 
th
e
 
fo
u
r 
d
ire
c
tio
n
s
 
to
 
se
e
 
w
h
a
t 
is
 
g
o
in
g
 
o
n

16
 

w
ith

 
th
e
 
p
ro
p
e
rty
, 
if
 
it's

 
h
a
za
rd
o
u
s
 
o
r 
n
o
t.

17
 

T
h
a
t 
is
 
p
re
tty

 
m
uch

 
s
ta
n
d
a
rd

 p
ro
c
e
d
u
re
 
w
hen

 
w
e

18
 

d
o
 
re
s
id
e
n
tia
l 
c
le
a
n
u
p
s
. 

S
o

 w
e

 
w
ill 

know
 
if

19
 

d
u
s
t 
is
 
k
ic
k
in
g
 
up
 
a
n
d
 
g
o
in
g

 in
 
som

eone
 
e
ls
e
's

20
 

h
a
rd
, 

w
e 
w
ill 

know
 
th
a
t 
in
 
re
a
l 
tim

e
.

21
 

Y
e
s.

22
 

Y
o
u
're
 
n
e
x
t.

23
 

U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

(In
a
u
d
ib
le
.)

24
 

T
h
is
 
--

25
 

M
R
. 

TH
O
R
P
E
: 

G
o 
a
h
e
a
d
.

w
w

w
.huseby.com

 
H

useby, Inc. R
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enters 
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C
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1 
UNKNO

W
N
 
S
P
E
A
K
E
R
: 

T
h
is
 
new

 
re
te
n
tio
n
 
p
o
n
d
,

2 
lik
e
 
I 
n
e
e
d

 a
n
o
th
e
r 
one

 
tw
o
 
d
o
o
rs
 
o
v
e
r, 

ca
n
 
yo
u

3 
e
x
p
la
in
 
how

 th
a
t 
is
 
g
o
in
g
 
to

 
w
o
rk
 
s
p
e
c
ific

a
lly
?

4 
M
R
. 

TH
O
R
P
E
: 

W
e
ll, 

w
e
 
a
re
 
g
o
in
g
 
to
 
be

5 
c
a
p
p
in
g
 
a
 
la
rg
e
 
p
o
rtio

n
 
o
f 
th
e
 
p
ro
p
e
rty
. 

M
o
st

6 
o
f 
th
e
 
p
ro
p
e
rty

 
w
ill 

be
 
ca
p
p
e
d
, 
a
n
d
 
it's

 
d
o
in
g

7 
to
 
p
ro
d
u
ce
 
a
 
lo
t 
o
f 
s
to
rm

 
w
a
te
r 
ru
n
o
ff.

8 
N
ow

, 
w
e
 
c
o
u
ld
 
ju
s
t 
s
lo
p
e
 
it
 
o
ff, 

b
u
t

9 
th
e
n
 
it
 
w
ill 

go
 
in
 
so
m
e
o
n
e
's
 
y
a
rd
, 
th
e
ir

10
 

b
a
c
k
y
a
rd
. 

W
e 
ca
n
 
w
o
rk
 
w
ith

 
th
e
 
C
ity

 
a
n
d

 
s
lo
p
e

11
 
it
 
a
ll 
in
 
th
a
t 
d
ire
c
tio
n
 
so
 
th
a
t 
it
 
g
o
e
s

 
to
 
th
e

12
 

re
te
n
tio
n
 
p
o
n
d
 
to
 
re
d
u
ce
 
s
to
rm

 
w
a
te
r 
g
o
in
g
 
in
to

13
 

p
e
o
p
le
's
 
b
a
c
k
ya
rd
s
 
a
n
d
 
flo
o
d
in
g
 
th
e
ir

14
 

b
a
c
k
y
a
rd
s
. 
It's

 
a
ll 
g
o
in
g
 
in
to
 
one

 
re
te
n
tio
n

15
 

p
o
n
d
.

16
 

I 
th
in
k
 
w
e 
ca
n
 
g
e
t 
p
re
tty

 
c
re
a
tiv
e

17
 

w
ith

 
th
e
 
C
ity

 
a
nd
 
m
aybe

 
m
ake

 
it
 
lik
e
 
a
 
-- 

p
u
t 
a

18
 

fo
u
n
ta
in
 
in

 th
e
 
m
id
d
le
 
a
n
d
 
a

 
fu
ll-tim

e
 
p
o
n
d
.

19
 

B
u
t 
it
 
w
ill 

be
 
a
 
c
ity

 
p
a
rk
, 

so
 
I 
im
a
g
in
e
 
it

20
 
w
ill 

b
e
 
m
o
re
 
w
e
ll 
m
a
in
ta
in
e
d
 
th
a
t 
be
 
th
e
 
lu
m
b
e
r

21
 

y
a
rd
's
.

22
 

UNKNO
W
N
 
S
P
E
A
K
E
R
: 

Is
 
it
 
g
o
in
g
 
to
 
lo
o
k
 
lik
e

23
 

th
e
 
one

 
dow

n
 
th
e
re
 
on
 
N
in
th
 A

ve
n
u
e
 
a
n
d
 
th
e

24
 

fro
n
t, 

th
e
 
b
a
y
 
fro
n
t, 

b
u
t 
in
 
m
in
ia
tu
re
?

25
 

M
R
. 
TH

O
R
P
E
: 

I'm
 
n
o
t 
fa
m
ilia

r 
w
ith

 
th
a
t.

w
w

w
.huseby.com

 
H
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egional C
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C
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1 
I 
liv
e
 
in
 
A
tla
n
ta
. 

S
o
rry
.

2 
U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

A
d
m
ira
l 
M
ason

 
P
a
rk
, 
I

3 
th
in
k
 
is
 
w
h
a
t 
y
o
u
're

 
re
fe
rrin

g
 
to
 
o
n
 
B
a
y
 
D
riv
e
.

4 
U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

R
ig
h
t. 
It
 
h
a
s
 
a

5 
fo
u
n
ta
in
 
a
n
d
 
ke
e
p
s
 
th
e
 
w
a
te
r 
m
o
vin

g
 
a
n
d
 
s
tu
ff

6 
lik
e
 
th
a
t. 

W
o
u
ld
 
it
 
be
 
a
 
m
in
ia
tu
re
 
lik
e
 
th
a
t

7 
a
n
d
 
be
 
fe
n
c
e
d
 
in
?

8 
U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

T
h
e
re
 
is
 
n
o
t 
a
 
d
e
s
ig
n

9 
y
e
t, 

b
u
t 
it
 
w
o
u
ld
 
be
 
s
im
ila
r, 
I 
g
u
e
ss, 

in

10
 

c
o
n
c
e
p
t 
w
h
e
re
 
th
e
re
 
a
re
 
w
a
lk
in
g
 
tra
ils

 
a
n
d

11
 

b
e
n
ch
e
s
 
a
n
d
 
th
in
g
s
 
lik
e
 
th
a
t. 

B
u
t 
th
a
t's

 
y
e
t

12
 

to
 
be
 
d
e
s
ig
n
e
d
.

13
 

M
R
. 

D
AN
 
BO

W
EN

: 
D
an
 
B
ow

en. 
I 
liv
e
 
o
n
 
th
e

14
 

c
o
rn
e
r 
o
f 
"F
" 
a
nd
 
C
yp
re
ss.

15
 

A
nd
 
lik
e
 
S
te
v
e
, 
I 
h
a
ve
 
b
e
e
n
 
dow

n
 
h
e
re

16
 

fo
r 
th
re
e
 
g
e
n
e
ra
tio
n
s
. 

A
n
d
, 
h
o
p
e
fu
lly
, 
it
 
w
ill

17
 

la
s
t 
a
 
little

 
b
it 
lo
n
e
r.

18
 

B
u
t 
d
id
 
I 
h
e
a
r 
yo
u
 
rig
h
t 
th
a
t 
th
e
re

19
 

h
a
s
 
b
e
e
n
 
30
 
b
illio

n
 
s
p
e
n
t 
so
 
fa
r?

20
 

M
R
. 

TH
O
R
P
E
: 

Y
e
s, 
th
a
t's
 
c
o
rre

c
t.

21
 

M
R
. 

D
AN
 
BO

W
EN

: 
A
nd
 
th
e
n
 
th
e
 
c
o
s
t 
o
f 
th
is

22
 

p
ro
je
c
t 
is
?

23
 

M
R
. TH

O
R
P
E
: 

3
4
.1
 
b
illio

n
?

24
 

M
R
. D

AN
 
BO

W
EN

: 
T
h
irty

-fo
u
r?

25
 

M
R
. TH

O
R
P
E
: 

Y
e
s.

w
w

w
.huseby.com

 
H
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egional C
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1 
M
R
. 

D
AN
 
BO

W
EN

: 
B
illio

n
?

2 
M
R
. TH

O
R
P
E
: 

Y
e
s.

3 
M
R
. 

D
AN
 
BO

W
EN

: 
O
ka
y. 

I 
m
ean, 

I 
h
a
ve
 
b
e
e
n

4 
to
 
q
u
ite

 
a
 
fe
w
 
o
f 
th
e
s
e
 
m
e
e
tin
g
s
. 

T
h
is
 
is
n
't

5 
to
o
 
m
uch

 
d
iffe

re
n
t 
fro
m
 
w
h
a
t 
w
e
 
h
a
ve
 
b
e
e
n
 
to
ld

6 
b
e
fo
re
; 
c
o
rre

c
t?

7 
M
R
. TH

O
R
P
E
: 

C
o
rre

c
t. 

G
o 

a
h
e
a
d
.

8 
M
R
. 

D
AN
 
BO

W
EN

: 
O
ka
y. 

W
hat 

is
 
th
e

9 
p
ro
b
a
b
ility

 
o
f 
th
is
 
b
e
in
g
 
fu
n
d
e
d
 
th
e
n
?
 
I 
know

10
 

yo
u
 
sa
y
 
th
e
 
RO

D
 
w
as 

fu
n
d
e
d
. 

B
u
t 
th
e
 
a
c
tu
a
l

11
 

d
e
s
ig
n
 
a
n
d
 
w
o
rk
 
is
 
s
till 

o
u
t; 

c
o
rre

c
t?

12
 

M
R
. TH

O
R
P
E
: 

R
ig
h
t.

13
 

M
R
. 

D
AN
 
BO

W
EN

: 
I 
m
ean, 

is
 
it
 
a
n
o
th
e
r

14
 

5
0
/5
0
, 
o
r 
a
re
 
w
e 
--

15
 

M
R
. 

TH
O
R
P
E
: 
I 
c
a
n
't 
re
a
lly

 
te
ll 

yo
u
 
to
o

16
 

m
uch. 

Y
ou
 
p
ro
b
a
b
ly
 
-- 
it
 
a
ll 

h
a
p
p
e
n
s
 
-- 

th
e

17
 

p
ro
g
re
s
s
 
is
 
o
n
g
o
in
g
 
in
 
D
.C
. 

A
nd
 
yo
u
 
know

 
a
s

18
 

m
uch

 
as
 
I 
do
 
w
ith

 
w
h
a
t 
is
 
g
o
in
g
 
to
 
h
a
p
p
e
n

 
w
ith

19
 

th
a
t.

20
 

M
R
. 

D
AN
 
BO

W
EN

: 
R
ig
h
t.

21
 

M
R
. 

TH
O
R
P
E
: 
It's

 
a
ll 
in
 
th
e
ir
 
h
a
n
d
s.

22
 

L
ik
e
 
I 
s
a
id
 
b
e
fo
re
, 
th
e
 
re
m
e
d
ia
l 
d
e
s
ig
n
,

23
 

u
s
u
a
lly
, 
th
e
 
c
o
s
ts
 
o
f 
th
a
t 
a
re
 
lo
w
e
r. 

S
o

 
to

24
 

im
p
le
m
e
n
t 
a
 
re
m
e
d
ia
l 
d
e
s
ig
n
 
is
 
h
s
u
a
lly
 
e
a
s
ie
r.

25
 

A
nd
 
I 
th
in
k
 
th
is
 
s
to
ry
 
-- 

o
r 
th
is

w
w

w
.huseby.com

 
H
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C
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1 
s
ite

 
m
ig
h
t 
h
a
ve
 
a
 
g
o
o
d
 
s
to
ry
 
th
a
t 
m
ig
h
t 
g
e
t 
it

2 
fu
n
d
e
d
. 

B
u
t 
th
e
re
 
is
 
re
a
lly

 
no
 
g
u
a
ra
n
te
e
. 

Y
ou

3 
h
a
ve
 
a
n
 
e
n
tire

 
co
m
m
u
n
ity
 
b
e
in
g
 
c
le
a
n
 
u
p
, 
a
ll

4 
th
e
 
g
ro
u
n
d
w
a
te
r 
c
le
a
n
e
d
 
u
p
. 
It's

 
g
o
in
g
 
to
 
be

5 
tu
rn
e
d
 
in
to
 
a
 
p
a
rk
. 

T
h
a
t's
 
a
 
g
re
a
t 
s
to
ry
, 
b
u
t

6 
I 
d
o
n
't 

know
 
a
b
o
u
t 
fu
n
d
in
g
. 
I 
re
a
lly

 
c
a
n
't

7 
p
ro
m
is
e
 
yo
u
 
a
n
y
th
in
g
.

8 
- 

M
R
. 

D
AN
 
BO

W
EN

: 
S
o
 
is
 
it
 
h
ig
h
 
o
n
 
y
o
u
r

9 
lis
t?
 

A
nd
 
as
 
fa
r 
as
 
b
e
in
g
 
o
n
 
th
e
 
lis
t, 

is
 
it
 
a

10
 

la
rg
e
, 
m
edium

 
o
r 
s
m
a
ll 
p
ro
je
c
t?

11
 

M
R
. 

TH
O
R
P
E
: 
It
 
is
 
a
 
la
rg
e
 
p
ro
je
c
t, 

a

12
 

la
rg
e
r.

13
 

M
R
. 

D
AN
 
BO

W
EN

: 
A
nd
 
it's

 
h
ig
h
 
o
n
 
th
e
 
lis
t?

14
 

M
R
. 

TH
O
R
P
E
: 

W
hen

 
th
e
y
 
go
 
to
 
D
.C
. 
to

15
 

fig
u
re
 
o
u
t 
w
h
a
t 
s
ite
s
 
a
re
 
g
o
in
g
 
to
 
b
e
 
c
le
a
n
e
d

16
 

u
p
 
o
r 
w
h
ic
h
 
a
re
 
n
o
t, 

th
e
y
 
lo
o
k
 
a
t 
ris
k
s
, 
ris
k

17
 

re
d
u
c
tio
n
.

18
 

I 
th
in
k
 
y
o
u
r 
g
ro
u
n
d
w
a
te
r 
h
e
re
 
a
n
d
 
th
e

19
 

s
o
il 
o
n
-s
ite
, 
yo
u
 
h
a
ve
 
som

e
 
c
o
n
ta
m
in
a
tio
n
 
th
a
t

20
 

n
e
e
d
s
 
to
 
be
 
a
d
d
re
s
s
e
d
. 
It's

 
h
a
rd
 
to
 
sa
y,

21
 

th
o
u
g
h
, 
a
b
o
u
t 
th
e
 
p
ro
c
e
s
s
.

22
 

M
R
. 

D
AN
 
BO

W
EN

: 
T
h
a
n
k
 
yo
u
.

23
 

UNKNO
W
N
 
S
P
E
A
K
E
R
: 

B
a
ck
 
to
 
th
is
 
re
te
n
tio
n

24
 

p
o
n
d
. 

Is
 
th
e
 
w
a
te
r 
th
a
t 
is
 
c
o
lle
c
te
d
 
th
e
re

25
 

g
o
in
g
 
to
 
se
e
p
 
dow

n
 
in
to
 
th
e
 
g
ro
u
n
d
, 
o
r 
is
 
it

w
w

w
.huseby.com

 
H
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12345678 9

10111213141516171819

20
 

2
1

 

222324

25

g
o
in
g
 
to
 
g
o
 
in
to
 
a
 
p
ip
e
 
a
n
d
 
th
e
n
 
g
o
 
to
 
th
e
 
b
a
y
?

M
R
. 
T
H
O
R
P
E
: 
I 
im
a
g
in
e
 
it
 
w
ill 

g
o
 
o
u
t 
to

 

th
e
 
b
a
y
.

M
R
. 
K
E
IT
H
 
W
IL
K
IN
S
: 

T
h
e
 
c
le
a
n
 
w
a
te
r.

M
R
. 

T
H
O
R
P
E
: 

Y
e
s, 

th
e
 
c
le
a
n
 
w
a
te
r.

M
R
. 
K
E
IT
H
 
W
IL
K
IN
S
: 

Y
o
u
're
 
ta
lk
in
g
 
a
b
o
u
t

c
le
a
n
 
w
a
te
r, 

n
o
t 
h
is
 
w
a
te
r?

R
ig
h
t.

R
a
in
w
a
te
r.

T
h
e
 
ra
in
w
a
te
r 
w
ill 

b
e

U
N
KN

O
W
N
 
S
P
E
A
K
E
R

 

U
N
KN

O
W
N
 
S
P
E
A
K
E
R

 

U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

g
o
in
g
 
o
u
t 
to
 
th
e
 
b
a
y
.

M
R
. 
T
H
O
R
P
E
: 

A
n
d
 
p
lu
s
, 
th
e
 
w
h
o
le
 
s
e
t 
is

g
o
in
g
 
to
 
b
e
 
lin
e
d
, 
to
o
. 

S
o
 
it's

 
g
o
in
g
 
to
 
g
o

 

th
ro
u
g
h
 
c
le
a
n
 
d
ir
t 
in
to
 
th
e
 
re
te
n
tio
n
 
p
o
n
d
.

M
R
. 

D
A
N
 
B
O
W
E
N
: 

S
o
 
w
h
e
re
 
is
 
th
a
t 
d
ir
t

g
o
in
g
 
to
 
b
e
 
tu
n
n
e
le
d
 
to
?
 

D
ow

n
 
F
 
S
tre
e
t?
 
Is
 
it

 

g
o
in
g
 
to
 
b
e
 
d
ire
c
te
d
 
rig
h
t 
d
o
w
n
 
F
 
S
tre
e
t.

M
R
. 

T
H
O
R
P
E
: 
It
 
w
ill 

h
a
v
e
 
to
 
tie

 
in
to
 
som

e

s
to
rm

 
w
a
te
r 
lin
e
 
so
m
e
w
h
e
re
.

M
R
. 
D
A
N
 
B
O
W
E
N
: 

S
o
 
I
'm
 
n
o
t 
c
o
n
ta
m
in
a
te
d

n
o
w
, 
b
u
t 
I 
w
ill 

b
e
.

M
R
. 
T
H
O
R
P
E
: 

T
h
e
 
w
a
te
r 
g
o
in
g
 
in
to
 
th
e

re
te
n
tio
n
 
p
o
n
d
 
w
ill 

b
e
 
c
le
a
n
.

M
R
. 

S
T
E
V
E
 
S
TE

W
A
R
T: 

T
h
re
e
 
o
r 
fo
u
r 
y
e
a
rs

a
g
o
 
w
h
e
n
 
th
e
y
 
e
lim

in
a
te
d
 
s
to
rm

 
w
a
te
r 
a
t 
L

w
w

w
.huseby.com
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1 
S
tre
e
t, 
it
 
cam

e
 
dow

n
 
to
 
I 
S
tre
e
t 
to
 
e
lim

in
a
te

2 
it
 
fro
m
 
g
o
in
g
 
in
to
 
th
e
 
P
e
n
sa
co
la
 
Y
a
ch
t 
C
lu
b

3 
p
ro
p
e
rty
. 

T
h
e
y
 
d
id
 
a
ll 
th
is
, 
s
h
o
o
tin
g
 
th
e

4 
2
0
-in
c
h
 
p
ip
e
s
, 
th
re
e
 
o
f 
th
e
m
 u
n
d
e
r 
th
e
 
g
ro
u
n
d
.

5 
W
ere

 
yo
u
 
a
ro
u
n
d
?
 
A
re
 
yo
u
 
fa
m
ilia

r 
w
ith

 
a
ll 
o
f

6 
th
a
t?

7 
M
R
. 
TH

O
R
P
E
: 

N
o.

8 
M
R
. 

S
TE

V
E
 
S
TE

W
A
R
T: 

W
e
ll, 

a
n
yw

a
y, 

th
e
y
 
d
id

9 
fo
r 
a
 
c
ity

 
b
lo
c
k
 
in
 
fro
n
t 
o
f 
m
y 
h
o
u
se
 
a
ll 

th
e

10
 

w
ay
 
to
 
L
 
S
tre
e
t.

11
 

A
nd
 
th
e
re
 
w
as 

a
 
C
o
rp
s
 
o
f 
E
n
g
in
e
e
r

12
 

th
a
t 
w
as 

w
ith

 
u
s
 
fo
r 
a
b
o
u
t 
30
 
o
rd
e
r 
d
a
ys
 
w
h
ile

13
 
a
ll 
o
f 
th
is
 
w
o
rk
 
w
as 

b
e
in
g
 
d
o
n
e
. 

H
e
 
w
as 

o
u
t 
o
f

14
 

N
ew
 
Y
o
rk
. 

A
nd
 
he
 
to
ld
 
m
e 
th
a
t 
th
is
 
c
re
o
s
o
te

15
 

w
o
rks

 
w
as 

th
e
 
th
ird
-la
rg
e
s
t 
d
irt 

c
o
n
ta
m
in
a
tio
n

16
 

in
 
th
e
 
U
n
ite
d
 
S
ta
te
s
.

17
 

U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 
I 

a
g
re
e

 
w
ith

 
th
a
t.

18
 

M
R
. 

S
TE

V
E
 
S
TE

W
A
R
T: 

D
o
 
yo
u
 
a
g
re
e
 
w
ith

19
 

th
a
t?

20
 

M
R
. 
TH

O
R
P
E
: 
I 
--

21
 

M
R
. 

S
TE

V
E
 
S
TE

W
A
R
T: 

H
ave

 
yo
u
 
e
v
e
r 
th
o
u
g
h
t

22
 

a
b
o
u
t 
it?
 
Is
 
it
 
th
a
t 
a
b
o
u
t?
 

T
he
 
C
o
rp
s
 
o
f

23
 

E
n
g
in
e
e
r.

24
 

M
R
. 

TH
O
R
P
E
: 
I 
d
o
n
't 
th
in
k
 
it's

 
th
e

25
 

th
ird
-m
o
s
t 
s
o
il 
c
o
n
ta
m
in
a
te
d
 
p
ro
p
e
rty

 
in
 
th
e

w
w

w
.huseby.com

 
H
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ashington, D

C
 ~ N

ew
 Y

ork ~ H
ouston ~ San Francisco



IN
 R

E: A
M

ER
IC

A
N

 C
R

EO
SO

TE
 W

O
R

K
S SITE

 
Public M

eeting on 04/26/2017
Page 54

1 
U
n
ite
d
 
S
ta
te
s
. 
I 
d
o
n
't 
th
in
k
 
it's

 
a
n
yw

h
e
re

2 
n
e
a
r 
th
a
t, 

n
o
.

3 
M
R
. 
K
E
IT
H
 
W
IL
K
IN
S
: 

H
e 

m
ay 

h
a
ve
 
b
e
e
n

4 
re
fe
rrin

g
 
to
 
E
sca

m
b
ia
 
T
re
a
tin
g
 
--

5 
M
R
. 

S
TE

V
E
 
S
TE

W
A
R
T: 

N
o, 
s
ir. 

H
e
 
s
a
id
 
th
e

6 
U
n
ite
d
 
S
ta
te
s
. 

I'm
 
p
re
tty

 
fa
m
ilia

r 
w
ith

 
th
e

7 
o
th
e
r 
s
ite
s
 
a
n
d
 
a
ll 
th
a
t 
th
a
t 
w
as 

d
o
ne
 
o
u
t

8 
th
e
re

.

9 
M
R
. 
K
E
IT
H
 
W
IL
K
IN
S
: 

E
sca

m
b
ia
 
T
re
a
tin
g
 
w
as

10
 

th
e
 
th
ird

 
la
rg
e
s
t 
--

11
 

M
R
. 
S
TE

V
E
 
S
TE

W
A
R
T: 

H
e
 
w
as 

fro
m
 
N
ew
 
Y
o
rk
,

12
 

s
ir, 

a
n
d

 he
 
w
as 

s
p
e
a
k
in
g
 
w
h
e
re
 
h
e
's
 
b
e
e
n
 
w
ith

13
 

th
e
 
C
o
rp
s
 
o
f 
E
n
g
in
e
e
rs
. 

A
nd
 
h
e
's
 
o
ld
e
r 
th
a
n
 
I

14
 

am
. 

H
e 
to
ld
 
m
e 
th
a
t 
he
 
w
o
u
ld
 
ra
n
k
 
it
 
a
b
o
u
t 
th
e

15
 

th
ird

 
in
 
th
e
 
th
re
e
 
la
rg
e
s
t 
c
o
n
ta
m
in
a
tio
n
s
 
in

16
 

th
e
 
U
n
ite
d
 
S
ta
te
s
. 
It
 
m
ay 

b
e
. 
I 
d
o
n
't 
g
u
e
ss

17
 
it
 
m
a
tte
rs
. 

B
u
t 
I 
m
ean, 

w
hen

 
w
e
're
 
s
p
e
a
k
in
g
 
o
f

18
 

a
 
p
ro
b
le
m
.

19
 

M
R
. 
R
IC
K
 M

ILLE
R
: 

W
e 
s
till 

d
o
n
't 

know
 
if

20
 

th
e
re
 
is

 
m
oney

 
co
m
in
g
 
fo
r 
u
s
 
o
r 
n
o
t, 

so
 
it's

21
 

ju
s
t 
a
n
o
th
e
r 
m
e
e
tin
g
?

22
 

M
R
. 

TH
O
R
P
E
: 

N
o, 

n
o
, 
n
o
. 

T
h
is
 
m
e
e
tin
g
 
is

23
 

w
e
 
a
re
 
m
o
vin

g
 
fo
rw
a
rd
 
w
ith

 
th
e
 
P
ro
p
o
se
d
 
P
la
n
.

24
 

S
o
 
in
 
th
e
 
p
a
s
t, 

as
 
som

eone
 
w
as 

a
llu
d
in
g
 
to
, 
I

25
 

h
a
ve
 
ta
lk
e
d
 
a
b
o
u
t 
th
e
 
te
c
h
n
o
lo
g
ie
s
 
in
 
th
e
 
p
a
s
t.

w
w

w
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1 
I 
h
a
ve
 
ta
lk
e
d
 
a
b
o
u
t 
d
o
in
g
 
a
 
b
a
rrie

r 
w
a
ll. 

I

2 
h
a
ve
 
ta
lk
e
d
 
a
b
o
u
t 
d
o
in
g
 
th
e
rm
a
l 
e
x
tra
c
tio
n
.

3 
B
u
t 
I 
h
a
ve
 
a
lw
a
ys
 
h
a
d
 
a
 
c
a
v
e
a
t 
w
h
e
re

4 
I 
h
a
ve
 
s
a
id
, 
I 
th
in
k
 
th
is
 
is
 
w
h
a
t 
w
e 
a
re
 
g
o
in
g

5 
to
 
d
o
. 

T
h
is
 
is
 
th
e
 
fo
rm
a
l 
p
ro
c
e
s
s
 
w
e
're

6 
p
u
ttin

g
 
fo
rw
a
rd
. 

T
h
is
 
is
 
w
h
a
t 
w
e
're
 
d
o
in
g
. 

W
e

7 
w
a
n
t 
to
 
h
e
a
r 
y
o
u
r 
fe
e
d
b
a
c
k
, 
a
n
d
 
th
e
n
 
w
e
're

8 
m
o
vin

g
 
fo
rw
a
rd
.

9 
S
o
 
th
e
 
o
n
ly
 
th
in
g
 
th
a
t 
is
 
g
o
in
g
 
to

10
 

s
to
p
 
u
s
 
fro
m
 m

o
vin

g
 
fo
rw
a
rd
 
is
 
th
e
 
fu
n
d
in
g
.

11
 

T
h
a
t's
 
it.
 

T
h
e
re
 
is
 
no
 
a
d
m
in
is
tra
tiv
e
 
--

12
 

M
R
. 
R
IC
K
 M

ILLE
R
: 

S
o
'w
e 
s
till 

d
o
n
't 

h
a
ve

13
 

th
e
 
fu
n
d
in
g
, 
y
o
u
're

 
p
re
tty

 
su
re
?

14
 

M
R
. 
TH

O
R
P
E
; 

F
o
r 
s
u
re

, 
y
e
s
. 

B
u
t 
it
 
c
o
u
ld

15
 

b
e
 
th
e
re
. 

T
h
a
t's
 
a
b
o
ve
 
m
y 
p
a
y
 
g
ra
d
e
.

16
 

M
S
. 
M
. 

P
O
R
TE

R
: 

Is
 
th
e
re
 
a
n
yo
n
e
 
o
r 
a
n
yw

a
y

17
 

w
e
 
ca
n
 
v
o
te
 
o
r 
h
e
lp
 
to
 
g
e
t 
fu
n
d
e
d
 
fo
r 
th
is
?

18
 

M
R
. 

R
U
D
Y
 
T
A
N
A
S
IJE

V
IC
H
: 

L
ik
e
 
P
e
te
 
is

19
 

s
a
y
in
g
, 
th
is
 
com

m
ent 

p
e
rio
d
 
is
 
th
e
 
p
ro
b
a
b
ly
 
th
e

20
 

m
o
st 

im
p
o
rta
n
t 
p
a
rt 
fo
r 
th
e
 
c
o
m
m
u
n
ity
's
 
v
o
ic
e

21
 

to
 
be
 
h
e
a
rd
. 

S
o
 
lik
e
 
he
 
s
a
id
, 
th
is
 
is
 
n
o
t 
ju
s
t

22
 

th
e
s
e
 
id
e
a
s
 
th
a
t 
w
e
 
a
re
 
th
in
k
in
g
 
m
ay 

o
r 
m
ay 

n
o
t

23
 

h
a
p
p
e
n
.

24
 

T
h
is
 
is
 
th
e
 
c
u
lm
in
a
tio
n
 
o
f 
y
e
a
rs
 
o
f

25
 

w
o
rk
 
to
 
com

e
 
up
 
w
ith

 
a
 
s
ite
-w
id
e
 
fin
a
l 
re
v
e
n
u
e
.

w
w

w
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1 
A
nd
 
th
is
 
p
ro
p
o
se
d
 
p
la
n
 
p
ro
c
e
s
s
 
a
n
d
 
th
e
 
p
u
b
lic

2 
n
o
tic
e
 
a
n
d
 
com

m
ent 

p
e
rio
d
 
is
 
y
o
u
r 
o
p
p
o
rtu
n
ity

3 
to
 
sa
y
 
w
h
a
t 
yo
u
 
lik
e
 
a
b
o
u
t 
it,
 
w
h
a
t 
yo
u
 
d
o
n
't

4 
lik
e
 
a
b
o
u
t 
it,
 
w
h
a
t 
yo
u
 
w
o
u
ld
 
lik
e
 
to
 
se
e

5 
ch
a
n
g
e
d
, 
w
h
a
t 
yo
u
 
d
o
n
't 
w
a
n
t 
to
 
se
e
 
ch
a
n
g
e
d
.

6 
A
n
d
 
p
ro
v
id
in
g
 
y
o
u
r 
com

m
ent 

o
n
 
fu
n
d
in
g
 
is

7 
s
o
m
e
th
in
g
 
th
a
t 
is
 
to
ta
lly

 
v
a
lid

 
a
n
d
 
th
a
t 

w
e

8 
w
o
u
ld
 
re
sp
o
n
d
 
to
 
a
n
d
 
p
ro
v
id
e
 
w
h
a
te
v
e
r

9 
in
fo
rm
a
tio
n
 
w
e
 
ca
n
.

10
 

I 
th
in
k
, 
P
e
te
, 
a
n
d
 
c
o
rre

c
t 

m
e 
if
 
I'm

11
 

w
ro
n
g
, 
w
e
're
 
c
o
m
p
e
tin
g
 
fo
r 
re
s
o
u
rc
e
s
 
a
t 
th
e

12
 

re
g
io
n
a
l 
le
v
e
l 
w
ith

 
th
e
 
s
ta
te
s
 
in
 
th
e

13
 

S
o
u
th
e
a
s
t, 
b
u
t, a

ls
o
, 
lik
e

 
he
 
s
a
y
s
, 
w
hen

 
w
e
 
go

14
 

to
 
h
e
a
d
q
u
a
rte
rs

 o
r 
D
.C
. 
as

 
a
 
p
a
rt 
o
f 
th
e
 
b
u
d
g
e
t

15
 

p
ro
c
e
s
s
, 
a
ll 
o
f o
u
r 
R
e
g
io
n

 
4 
s
ite
s
 
a
re
 
a
ls
o

16
 

c
o
m
p
e
tin
g
 
a
g
a
in
s
t 
a
ll 

th
e
 
o
th
e
r 
s
ite
s
 
a
ro
u
n
d

17
 

th
e
 
c
o
u
n
try
.

18
 

S
o
 
M
r. 

S
te
w
a
rt 

w
as 

a
s
k
in
g
, 
w
h
e
re
 
d
o
e
s

19
 

th
is
 
-- 

o
r 
th
a
t 
g
e
n
tle
m
a
n
 
o
v
e
r 
th
e
re
, 
w
h
e
re

20
 

d
o
e
s
 
th
is
 
f
it
 
on
 
th
e
 
p
rio
rity

 
o
r 
th
e
 
fu
n
d
in
g

21
 

lin
e
?
 

W
e 
c
o
u
ld
 
sa
y, 

w
e
ll, 

w
ith
in
 
th
e
 
re
g
io
n
,

22
 
it
 
m
ay 
fa
ll 
h
e
re
, 
b
u
t 
th
a
t 
d
o
e
s
n
't 
g
u
a
ra
n
te
e

23
 

m
oney

 
b
e
ca
u
se
 
it's

 
a
 
m
uch

 
m
ore

 
c
o
m
p
lic
a
te
d

24
 

fu
n
d
in
g
 
p
ro
c
e
s
s
.

25
 

B
u
t 
th
e
 
im
p
o
rta
n
c
e
 
o
f 
g
e
ttin

g
 
th
is

w
w

w
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1 
s
ite

 
c
le
a
n
e
d
 
u
p
 
a
n
d
 
th
e
 
im
p
o
rta
n
c
e
 
o
f 
h
a
v
in
g

2 
m
oney

 
is
 
a
 
p
a
rt 
o
f 
E
P
A
's
 
b
u
d
g
e
tin
g
 
p
ro
c
e
s
s
.

3 
It's

 
a

 v
e
ry
 
v
a
lid

 
com

m
ent 

th
a
t 
w
e 
ca
n

 
ta
k
e
, 
a
n
d

4 
w
e
 
ca
n

 re
sp
o
n
d
 
to

 
a
n
d
 
p
a
ss
 
a
lo
n
g
.

5 
M
S
. 

S
P
E
N
C
E
R
: 

C
an
 
w
e
 
h
a
ve
 
y
o
u
r 
nam

e,

6 
p
le
a
s
e
, 
fo
r 
th
e
 
re
c
o
rd
?
 
Y
o
u
r 
nam

e
 
fo
r 
th
e

7 
re
c
o
rd
?

8 
M
S
. M

. 
P
O
R
TE

R
: 

P
o
rte
r.

9 
M
S
. S

P
E
N
C
E
R
: 

P
o
rte
r?

10
 

M
S
. M

. 
P
O
R
TE

R
: 

Y
e
s.

11
 

M
S
. S

P
E
N
C
E
R
: 

T
h
a
n
k
 
yo
u
.

12
 

M
R
, BO

B
 
N
E
IG
E
R
: 

B
ob
 
N
e
ig
e
r, 

re
s
id
e
n
t.

13
 

In
 
a
n
sw

e
r 
to
 
y
o
u
r 
q
u
e
s
tio
n
, 
o
u
r

14
 

C
o
n
g
re
ssm

a
n
 
w
as 

h
e
re
 
th
e
 
o
th
e
r 
d
a
y, 

a
n
d
 
he
 
w
as

15
 

o
u
t 
o
n

 th
e
 
s
ite
. 

H
e 
w
a
n
ts
 
it
 
c
le
a
n
e
d

 
u
p
. 

S
o

16
 

th
a
t's

 w
ho
 
yo
u
 
go

 
to
. 

T
h
a
t's
 
w
h
e
re
 
yo
u
 
s
ta
rt.

17
 

I'm
 
s
u
re
 
th
o
s
e
 
p
e
o
p
le
 
a
re
 
a
lre
a
d
y

18
 

d
o
in
g
 
th
a
t 
b
e
ca
u
se
 
w
e
 
p
u
t 
an
 
a
w
fu
l 
lo
t 
o
f 
tim

e

19
 

a
s
 
a
 
n
e
ig
h
b
o
rh
o
o
d
 
in
to
 
g
e
ttin

g
 
th
a
t 
s
ite

 
lo
o
k
e
d

20
 

a
t 
a
n
d
 
w
o
rke

d
 
o
n
. 
It's

 
b
e
e
n
 
17
 
y
e
a
rs
 
th
a
t 

w
e

21
 

h
a
ve
 
b
e
e
n
 
d
o
in
g
 
th
is
. 

A
nd
 
th
is
 
is
 
ju
s
t 
a
n
o
th
e
r

22
 

R
O
D
.

23
 

B
u
t 
th
e
 
n
e
ig
h
b
o
rh
o
o
d
 
is
 
in
 
to
 
g
e
ttin

g

24
 
it
 
c
le
a
n
e
d
 
u
p
. 

A
nd
 
th
e
re
 
h
a
ve
 
b
e
e
n
 
a
 
lo
t 
o
f

25
 

com
m
ents

 
w
e
 
h
a
ve
 
se
e
n
 
h
e
a
r. 

A
n
d
, 
o
f 
c
o
u
rs
e
.

w
w

w
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1 
th
e
re
 
is
 
th
e
 
s
e
n
a
to
r, 

to
o
. 

B
u
t 
th
a
t 
g
o
e
s
 
w
ith

2 
th
e
 
p
e
o
p
le
, 
a
lo
n
g
 
w
ith

 
o
u
r 
c
ity

 
re
p
re
s
e
n
ta
tiv
e
s

3 
a
n
d
 
o
u
r 
c
o
u
n
ty
 
re
p
re
s
e
n
ta
tiv
e
s
, 
yo
u
 
ca
n
 
kn
o
ck

4 
o
n
 
th
e
ir
 
d
o
o
rs
 
a
n
d
 
sa
y, 

w
e 
h
a
ve
 
a
n
 
in
te
re
s
t.

5 
I'm

 
s
u
re
 
th
a
t 
o
u
r 
a
s
s
o
c
ia
tio
n
 
p
re
s
id
e
n
t

6 
p
ro
b
a
b
ly
 
w
ill 

w
rite

 
a
 
le
tte
r
 
to
 
o
u
r 
lo
c
a
l

7 
C
o
n
g
re
ssm

a
n
 
s
in
c
e
 
he
 
w
as 

h
e
re
 
a
n
d
 
sa
y, 
lis
te
n
,

8 
o
u
r 
w
h
o
le
 
n
e
ig
h
b
o
rh
o
o
d
 
is
 
in
te
re
s
te
d
 
in
 
g
e
ttin

g

9 
th
is
 
d
o
n
e
, 
o
r 
th
e
 
ta
x
p
a
y
e
rs
. 

W
e 
a
ll 

w
o
u
ld
 
lik
e

10
 

to
 
g
e
t 
so
m
e
th
in
g
 
d
o
n
e
. 

B
u
t 
if
 
w
e 
d
o
n
't 

as
 
a

11
 

g
ro
u
p
, 
yo
u
 
c
o
u
ld
 
s
it 

h
e
re
 
a
nd
 
w
a
it, 

b
u
t

12
 

s
o
m
e
th
in
g
 
w
ill 

be
 
d
o
n
e
.

13
 

If
 
yo
u
 
d
o
n
't 

know
 
a
n
y
th
in
g
 
a
b
o
u
t

14
 

C
o
n
g
re
ss
 
a
n
d
 
S
e
n
a
to
rs
 
a
nd
 
o
u
r 
g
o
ve
rn
m
e
n
t

15
 

a
n
ym

o
re
, 
s
ittin

g
 
o
n
 
y
o
u
r 
h
a
u
n
ch
e
s
 
m
eans

 
s
ittin

g

16
 

o
n
 
y
o
u
r 
h
a
u
n
ch
e
s, 

b
u
t 
yo
u
 
h
a
ve
 
to
 
kn
o
ck
 
o
n
 
th
e

17
 

d
o
o
r.

18
 

S
o
 
as
 
a
 
g
ro
u
p
 
o
f 
p
e
o
p
le
, 

w
e
 
h
a
ve
 
an

19
 

a
s
s
o
c
ia
tio
n
. 

O
ur 
p
re
s
id
e
n
t 
is
 
rig
h
t 
th
e
re
.

20
 

H
e
's
 
w
illin

g
 
to
 
w
rite

 
a
 
le
tte
r
 
o
r 
s
o
m
e
th
in
g

21
 

th
a
t 
g
e
ts
 
th
e
m
 
m
o
vin

g
. 

P
e
te
 
h
a
s
 
b
e
e
n
 
try
in
g
 
to

22
 

g
e
t 
it
 
c
le
a
n
e
d
 
u
p
 
fo
r 
y
e
a
rs
. 

H
e
's
 
in
te
re
s
te
d
.

23
 

T
h
e
re
 
is
 
a
lre
a
d
y
 
a
 
d
e
s
ig
n
 
fo
r 
th
e

24
 

p
a
rk
 
o
u
t 
h
e
re
. 

T
he
 
p
a
rk
 
h
a
s
 
b
e
e
n
 
d
e
s
ig
n
e
d
 
fo
r

25
 

te
n
 
y
e
a
rs
. 

S
o
 
w
e 
know

 
it's

 
o
u
t 
th
e
re
. 

W
e

w
w

w
.huseby.com
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1 
ta
lk
e
d
 
a
b
o
u
t 
it
 
h
a
v
in
g
 
a
 
fo
u
n
ta
in
.

2 
I'm

 
c
o
v
e
rin
g
 
s
tu
ff 
th
a
t 
I 
a
lre
a
d
y

3 
kno

w
 
b
e
ca
u
se
 
I 
h
a
ve
 
a
ro
u
n
d
 
th
is
 
s
tu
ff 
fo
r 
so

4 
dam

n
 
lo
n
g
. 

B
u
t 
if
 
yo
u
 
re
a
lly

 
w
a
n
t 
to
 
g
e
n
e
ra
te

5 
som

e
 
in
te
re
s
t, 

g
e
t 
a
h
o
ld
 
o
f 
o
u
r 
new

6 
C
o
n
g
re
ssm

a
n
. 

H
e
's
 
b
e
e
n
 
h
e
re
. 

H
e
 
know

s
 
th
e

7 
s
ite
. 

H
e
 
w
a
n
ts
 
it
 
c
le
a
n
e
d
 
u
p
. 

A
nd
 
I 
know

 
th
e

8 
C
ity

 
h
a
s
 
p
ro
b
a
b
ly
 
h
a
d
 
c
o
n
v
e
rs
a
tio
n
s
 
w
ith

 
h
im
.

9 
T
he
 
new

s
 
m
e
d
ia
 
w
as 

th
e
re
. 

O
f 
c
o
u
rs
e
, 
th
e
 
o
n
ly

10
 

p
e
o
p
le
 
w
ho
 
show

ed
 
up
 
w
e
re
 
p
ro
te
s
te
rs
, 
b
u
t 
n
o
n
e

11
 

o
f 
th
e
 
n
e
ig
h
b
o
rh
o
o
d
 
show

ed
 
u
p
 
to
 
a
c
tu
a
lly

 
ta
lk

12
 

a
b
o
u
t 
re
m
e
d
ia
tin
g
 
th
e
 
s
ite
. 

A
nd
 
th
e
re
 
w
as 

a

13
 

lo
t 
o
f 
s
tu
ff 

a
b
o
u
t 
s
a
v
in
g
 
th
e
 
E
P
A
 
a
n
d
 
s
a
v
in
g

14
 

th
e
 
w
h
a
le
s
. 

B
u
t 
th
a
t's 

how
 
w
e
 
h
a
ve
 
to
 
g
e
t 
it

15
 

d
o
n
e
. 

T
h
a
t's
 
w
h
a
t 
yo
u
 
fo
lk
s
 
h
a
ve
 
g
o
t 
to
 
d
o
.

16
 

W
hen

 
h
e
's 

done
 
ta
lk
in
g
 
w
ith

 
th
is
 
m
an,

17
 

g
e
t 
a
h
o
ld
 
o
f 
y
o
u
r 
co
n
g
re
ssm

a
n
. 

G
e
t 
a
h
o
ld
 
o
f

18
 

y
o
u
r 
s
e
n
a
to
r. 

G
e
t 
a
h
o
ld
 
o
f 
th
e
 
a
s
s
o
c
ia
tio
n
.

19
 

T
h
e
y
 
a
re
 
v
e
ry
, 
v
e
ry
 
im
p
o
rta
n
t. 

T
h
e
y
 
c
a
rry

 
an

20
 

a
w
fu
l 
lo
t 
o
f 
w
e
ig
h
t 
w
ith
in
 
th
e
 
C
ity
. 

Y
ou
 
ju
s
t

21
 

h
a
ve
 
to
 
do
 
it
 
th
a
t 
w
a
y.

22
 

M
R
. 

P
A
T
 
JO

H
N
S
O
N
: 
I 
th
in
k
 
it's

 
im
p
o
rta
n
t

23
 
if
 
w
e
 
ca
n
 
g
e
t 
P
e
te
 
to
 
th
e
 
p
o
in
t 
w
h
e
re
 
it's

24
 

s
h
o
v
e
l 
re
a
d
y
, 
he
 
p
ro
b
a
b
ly
 
h
a
s
 
a
 
b
e
tte
r 
ch
a
n
ce

25
 

o
f 
g
e
ttin

g
 
it
 
a
p
p
ro
ve
d

w
w

w
.huseby.com

 
H
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egional C

enters 
800-333-2082

C
harlotte  ~ A

tlanta ~ W
ashin^on, D

C
 ~ N

ew
 Y

ork ~ H
ouston ~ San Francisco



IN
 RE: A

M
ER

IC
A

N
 C

R
EO

SO
TE

 W
O

R
K

S SITE
 

Public M
eeting on 04/26/2017

Page 60

1 
M
R
, 

BO
B
 
N
E
IG
E
R
: 

Y
e
s, 
th
a
t's
 
th
e

 tru
th
.

2 
M
R
. 

P
A
T
 
JO

H
N
S
O
N
: 
-
-
if
 
th
e
re
 
is

 s
till

3 
m
o
re
 
s
tu
ff 
y
o
u
're

 
a
s
k
in
g
 
to
 
g
e
t 
th
ro
u
g
h
.

4 
If
 
w
e 
ca
n
 
g
e
t 
th
ro
u
g
h
 
th
is
 
m
e
e
tin
g

5 
. a
n
d
 
g
e
t 
y
o
u
r 
re
sp
o
n
se
s
 
b
a
ck
 
to
 
w
h
e
re
 
yo
u
 
ca
n

,6 
sa
y, 

h
e
re
's
 
w
h
a
t 
w
e 
a
re
 
g
o
in
g
 
to
 
d
o
. 

T
h
e
n
 
w
hen

7 
h
e
's

 a
s
k
in
g
 
fo
r 
a
p
p
ro
v
a
l, 
it's

 
s
h
o
v
e
l 
re
a
d
y
.

8 
W
e 
ju
s
t 
w
a
n
t 
to
 
kn
o
w
.

9 
M
R
. 

TH
O
R
P
E
: 

Y
e
s, 

o
n
ce
 
I 
g
e
t 
th
e
 
re
s
p
o
n
s
e
s

10
 

b
a
c
k
, 
w
e
'll 

s
ig
n
 
th
e
 
R
e
co
rd
 
o
f 
D
e
c
is
io
n
 
th
is

11
 
fa
ll 

a
n
d
 
h
a
ve
 
a
 
y
e
a
r 
o
f 
re
m
e
d
ia
l 
d
e
s
ig
n
. 

T
h
e
n

12
 

a
t 
th
e
 
e
n
d
 
o
f 
th
e
 
re
m
e
d
ia
l 
d
e
s
ig
n
, 
it's

 
s
h
o
v
e
l

13
 

re
a
d
y
 
to
 
g
o
.

14
 

M
R
. 
R
IC
K
 M

ILLE
R
: 
I 
th
o
u
g
h
t 
I 
h
e
a
rd
 
o
n
 
th
e

15
 

new
s
 
to
d
a
y
 
th
a
t 
-- 
I 
th
o
u
g
h
t 
it
 
w
as 

one
 
o
f 
o
u
r

16
 

co
n
g
re
ssm

e
n
, 
b
u
t 
I'm

 
n
o
t 
s
u
re
. 

B
u
t 
som

eone
 
a
t

17
 

th
e
 
fe
d
e
ra
l 
le
v
e
l 
u
se
d
 
th
e
 
S
u
p
e
rfu
n
d
 
s
ite

 
h
e
re

18
 

a
s
 
a
n
 
e
xa
m
p
le
 
o
f 
w
hy
 
th
e
y
 
s
h
o
u
ld
 
ta
k
e
 
a
 
p
a
rt

19
 

th
e
 
E
P
A
.

20
 

M
R
. TH

O
R
P
E
: 

W
hat 

d
id
 
he
 
sa
y?

21
 

M
R
. R

IC
K
 M

ILLE
R
: 

H
e
 
s
a
id
 
it
 
to
d
a
y
.

22
 

M
R
. TH

O
R
P
E
: 

W
hat 

d
id
 
he
 
sa
y?

23
 

M
R
. R

IC
K
 M

ILLE
R
: 

B
e
ca
u
se
 
o
f 
how

 
b
a
d
 
o
f 
a

24
 

jo
k
e
 
yo
u

 h
a
ve
 
d
o
n
e
 
w
ith

 
it.
 
I
t
's 

a
 
fin
e

25
 

exam
ple

 of 
--

w
w

w
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H

useby, Inc. R
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1 
UNKNOW

N
 SPEA

K
ER

: 
C

an
 

I 
com

e 
to
 y

o
u

r

2 
d

efen
se?

3 
M
R
. 
R
IC
K
 M

ILLE
R
: 

N
o. 

I'm
 
ju
s
t 
re
p
e
a
tin
g

4 
w
h
a
t 
I 
h
e
a
rd
 
o
n
 
th
e
 
n
e
w
s.

5 
U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 
I 
u
n
d
e
rs
ta
n
d
. 
I 
h
a
ve
 
an

6 
o
p
in
io
n
 
th
a
t 
m
ay 

n
o
t 
re
fle
c
t 
e
v
e
ry
b
o
d
y
's
. 

A
nd

7 
th
a
t, 

as
 
m
uch

 
as
 
yo
u
 
w
a
n
t 
to
 
p
ic
k
 
on
 
th
e
 
E
P
A
,

8 
th
e
re
 
a
re
 
o
th
e
r 
p
a
rtie

s
 
th
a
t 
a
re
 
re
s
p
o
n
s
ib
le

9 
fo
r 
n
o
th
in
g
 
b
e
in
g
 
d
o
n
e
 
h
e
a
r. 

A
 b
ig
 
one

 
is
 
th
e

10
 

C
ity

 
o
f 
P
e
n
sa
co
la
, 
b
e
ca
u
se
 
I 
h
a
ve
 
se
e
n
 
m
o
re

11
 

new
s
 
o
n
 
TV
 
in
 
th
e
 
la
s
t 
fo
u
r 
la
y
s
 
th
a
n
 
I 
h
a
ve
 
in

12
 

th
e
 
p
rio
r 
e
ig
h
t 
y
e
a
rs
.

13
 

W
e 
trie

d
 
e
v
e
ry
th
in
g
 
w
e
 
knew

 
to
 
g
e
t

14
 

th
a
t 
TV
 
ca
m
e
ra
 
dow

n
 
h
e
re
 
w
hen

 
w
e 
a
re
 
re
a
lly

15
 

g
in
n
e
d
 
up
 
a
n
d
 
re
a
d
y
 
to
 
g
o
.

16
 

A
nd
 
th
e
n
 
th
e
re
 
is
 
th
e
 
FD

E
P
. 

T
h
e
y

17
 

s
h
o
u
ld
 
h
a
ve
 
show

n
 
som

e
 
in
te
re
s
t 
in
 
m
a
kin

g
 
th
is

18
 

a
n
 
u
rg
e
n
t 
s
ite
.

19
 

W
hat 

a
b
o
u
t 
E
sca

m
b
ia
 
C
o
u
n
ty?

20
 

S
o
 
I'm

 
n
o
t 
a
ll 
fo
r 
d
u
m
p
in
g
 
o
n
 
th
e
 
E
P
A

21
 

as
 
b
e
in
g
 
th
e
 
o
n
ly
 
p
a
rty

 
th
a
t 
h
a
s
 
n
o
t 
d
o
ne
 
w
h
a
t

22
 

th
e
y
 
w
e
re
 
su
p
p
o
se
d
 
to
 
do
 
dow

n
 
h
e
re
. 

T
h
e
y
 
a
re

23
 

ju
s
t 
one

 
o
f 
a
t 
le
a
s
t 
fo
u
r.

24
 

M
R
. 
R
IC
K
 M

ILLE
R
: 
I 
w
a
s
n
't 
d
u
m
p
in
g
 
o
n

25
 

th
e
m
. 
I 
w
as 
ju
s
t 
re
p
e
a
tin
g
 
w
h
a
t 
I 
h
e
a
rd
.

w
w

w
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1 
UNKNO

W
N
 
S
P
E
A
K
E
R
: 

N
o, 
I 
u
n
d
e
rs
ta
n
d
 
th
a
t.

2 
B
u
t 
I 
ju
s
t 
w
a
n
t 
e
v
e
ry
b
o
d
y
 
to
 
be
 
a
w
a
re
 
th
a
t 
th
e

3 
E
P
A
 
s
h
o
u
ld
n
't 

th
e
 
one

 
w
a
lk
in
g
 
aw

ay
 fro

m
 
th
is

4 
w
ith

 
th
e
 
o
n
ly

 
b
la
c
k
 
h
a
t 
on
 
b
e
ca
u
se

 th
e
re
 
a
re
 
a

5 
w
h
o
le
 
b
u
n
ch
 
o
f 
o
th
e
r 
p
a
rtie

s
 
th
a
t 
c
o
u
ld
 
h
a
ve

6 
b
e
e
n
 
d
o
in
g
 
m
ore

 
a
n
d
 
ch
o
se
 
to
 
lo
o
k
 
th
e
 
o
th
e
r

7 
w
a
y.

8 
W
e 
w
e
re
 
la
u
g
h
in
g
 
w
hen

 
w
e
 
s
a
t 
dow

n

9 
b
e
fo
re
 
th
e
 
m
e
e
tin
g
 
s
ta
rte
d
. 

T
h
is
 
n
e
ck
 
o
f 
th
e

10
 

w
oods

 
a
lw
a
ys
 
u
se
d
 
to
 
be
 
c
o
n
s
id
e
re
d
 
th
e
 
a
rm
p
it

11
 

o
f 
P
e
n
s
a
c
o
la
. 

A
nd
 
th
a
t's

 
w
hy
 
it
 
n
e
v
e
r 
g
o
t 
a
n
y

12
 

a
tte
n
tio
n
. 

O
nce

 
th
e
 
tre
a
tm
e
n
t 
p
la
n
t 
w
e
 
m
oved,

13
 

now
 
w
e
 
a
re
 
p
re
tty

 
a
g
a
in
. 

S
o
 
th
a
t 
is
 
w
h
a
t 
th
e

14
 

C
ity
's
 
in
te
re
s
t 
is
. 

W
e
're
 
n
o
t 
fo
r 
th
e
 
C
ity
's

15
 

in
fo
rm
a
tio
n
. 

P
e
o
p
le
 
w
ho
 
liv
e
 
h
e
re

 u
n
d
e
rs
ta
n
d

16
 

th
a
t.

17
 

M
R
. 

TH
O
R
P
E
: 
I 
g
u
e
ss
 
I 
w
o
u
ld
 
sa
y
 
w
e
 
h
a
ve

18
 

d
o
n
e
 
a
 
lo
t 
o
f 
re
m
e
d
ia
l 
a
c
tio
n
 
o
u
t 
h
e
re
. 

T
h
a
t

19
 

o
ne
 
little

 
ca
se
 
I 
lis
te
d
 
o
f 
a
ll 
th
e
 
p
ro
p
e
rtie

s

20
 

w
e 
c
le
a
n
e
d
 
u
p
; 
tw
o
 
d
itc
h
e
s
, 
s
e
v
e
ra
l 
y
a
rd
s
, 
p
a
rt

21
 

o
f 
th
e
 
Y
a
ch
t 
C
lu
b
, 
an
 
a
p
a
rtm

e
n
t 
co
m
p
le
x,

22
 

2
0
0
,0
0
0
 
g
a
llo
n
s
 
o
f 
D
N
A
P
L
 
re
c
o
v
e
re
d
. 

W
e 
h
a
ve

23
 

d
o
n
e
 
a
 
lo
t 
o
f 
w
o
rk
 
o
u
t 
h
e
re
.

24
 

It
 
h
a
s
n
't 
p
u
t 
th
e
 
s
ite
, 
its

 
fin
a
l 
u
se

25
 

to
 
b
e
d
. 

W
e 
h
a
ve
 
d
o
n
e
 
a
 
lo
t 
o
f 
w
o
rk
 
o
u
t 
h
e
re
.

w
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1 
S
o
 
I 
th
in
k
 
w
e
 
a
re
 
d
o
in
g
 
a
 
lo
t 
o
f 
g
o
o
d
 
w
o
rk
 
o
u
t

2 
th
e
re

.

3 
M
R
. 
R
IC
K
 M

ILLE
R
: 
It
 
ju
s
t 
m
akes

 
m
e 
v
e
ry

4 
c
o
n
c
e
rn
e
d
 
th
a
t 
n
o
 
fu
n
d
in
g
 
is
 
g
o
in
g
 
to
 
com

e
 
if

5 
th
e
y
 
a
re
 
ta
lk
in
g
 
a
b
o
u
t 
u
s
 
on
 
th
a
t 
le
v
e
l,

6 
s
p
e
c
ific

a
lly

 
th
is
 
s
e
tu
p
.

7 
U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

T
h
a
t 
m
eans 

yo
u
 
n
e
e
d
 
to

8 
w
rite

 
th
a
t 
le
tte
r
 
to
 
M
r. 

B
a
te
s
.

9 
U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 
I 
do
 
h
a
ve
 
one

 
la
s
t

10
 

q
u
e
s
tio
n
. 
It
 
h
a
s
 
to

 do
 
w
ith

 
re
u
s
e
, 

th
o
u
g
h
, 
a
n
d

11
 

I 
d
o
n
't know

 
w
h
e
th
e
r 
o
r 
n
o
t 
yo
u
 
ca
n

 
e
ve
n

12
 

a
d
d
re
s
s
 
it
 
a
t 
th
is
 
p
o
in
t.

13
 

O
nce

 
th
e
 
ca
p
 
is
 
th
e
re
 
o
r 
p
la
n
s
 
a
re

14
 

m
ade

 
fo
r 
it,
 
is
 
it
 
g
o
in
g
 
to
 
be
 
n
o
n
-v
e
h
ic
u
la
r

15
 

tra
ffic

?
 

W
e 
s
till 

h
a
ve
 
co
n
ce
rn
s
 
th
a
t 
th
e
 
C
ity

16
 

h
a
s
 
th
e

 in
te
n
tio
n
 
to

 
p
u
t 
a
 
p
a
s
s
-th
ro
u
g
h
 
s
tre
e
t

17
 

o
n
 
th
a
t so

m
e
w
h
e
re
. 
I 
S
tre
e
t 
is
 
th
e

 
o
ne
 
th
a
t 
is

18
 

u
s
u
a
lly

 p
o
in
te
d
 
o
u
t.

19
 

M
R
. 

TH
O
R
P
E
: 
It
 
w
o
u
ld
 
h
a
ve
 
to
 
b
e
 
-- 
it

20
 

c
o
u
ld
 
be
 
d
o
n
e
, 
b
u
t 
it
 
w
o
u
ld
 
h
a
ve
 
to
 
be
 
d
o
ne
 
in

21
 

re
m
e
d
ia
l 
d
e
s
ig
n
 
w
h
e
re
 
yo
u
 
h
a
ve
 
to
 
p
la
n
 
it
 
th
a
t

22
 

w
a
y. 

O
nce

 
th
e
 
ca
p
 
is
 
on
 
th
e
re
 
a
nd
 
it's

23
 

fin
a
liz
e
d
, 
yo
u
 
c
a
n
't 
p
u
t 
a
 
ro
a
d
 
o
v
e
r 
it.
 
It

24
 

w
o
u
ld
 
d
e
s
tro
y
 
th
e
 
ca
p
.

25
 

U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

S
o
 
w
e 
w
ill 

know
 
d
u
rin
g

w
w

w
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1 
th
e
 
re
m
e
d
ia
l 
p
h
a
se
, 
th
e
 
p
h
a
se
 
w
h
e
th
e
r 
th
a
t 
w
ill

2 
b
e
 
a
 
p
a
rt 
o
f 
th
e
 
p
la
n
.

3 
M
R
. 
TH

O
R
P
E
: 

R
ig
h
t. 

A
nd
 
a
fte
r 
th
e
 
com

m
ent

4 
p
e
rio
d
 
is
 
o
v
e
r, 
I 
d
o
n
't 

w
a
n
t 
to
 
th
ro
w
 
to
o
 
m
any

5 
d
o
cu
m
e
n
ts
 
a
t 
yo
u
 
g
u
ys, 

b
u
t 
a
fte
r 
th
e
 
com

m
ent

6 
p
e
rio
d
 
is
 
o
v
e
r, 

w
e 
a
re
 
g
o
in
g
 
to
 
is
s
u
e
 
th
a
t

7 
R
e
e
ves

 
p
la
n
 
th
a
t 
w
e
 
ta
lk
e
d
 
a
b
o
u
t 
b
a
ck
 
in

8 
D
e
ce
m
b
e
r. 

I 
w
ill 

is
s
u
e
 
th
a
t.

9 
I 
b
e
lie
v
e
 
th
a
t 
w
e
 
d
id
 
-- 

th
e
re
 
is
 
no

10
 

m
e
n
tio
n
 
o
f 
a
 
ro
a
d

 g
o
in
g
 
n
o
rth
/s
o
u
th
 
to

 
th
e

11
 

s
ite
. 

B
u
t 
th
e
re
 
w
as 

a
 
lo
t 

o
f 
in
te
re
s
t fro

m
 
th
e

12
 

p
u
b
lic
 
a
b
o
u
t 
a
 
ro
a
d
 
g
o
in
g
 
fa
rth
e
r 
a
lo
n
g
 
to
 
--

13
 

UNKNO
W
N
 
S
P
E
A
K
E
R
: 

G
im
b
a
l?

14
 

M
R
. 

TH
O
R
P
E
: 

G
im
b
a
l, 
y
e
s
. 

A
n
d
 
th
a
t 
w
as

15
 

g
o
in
g
 
to
 
be
 
p
a
rt 
o
f 
th
e
 
re
u
s
e
 
p
la
n
.

16
 

U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

Y
e
s. 

T
he

 
ro
a
d

 w
ill

17
 

c
o
n
tin
u
e
 
p
a
s
t 
m
y 
h
o
u
se
 
on
 
G
im
b
a
l 
S
tre
e
t. 

N
ow

,

18
 

th
a
t 
is
 
g
o
in
g
 
to
 
be
 
a
 
re
a
l 
ro
a
d
, 
n
o
t 
d
irt, 

w
ith

19
 

c
u
rb
s
. 

A
nd
 
is
 
it

 g
o
in
g
 
to

 
h
a
ve
 
p
ip
in
g

 
p
u
t o
n

20
 

th
e
 
s
id
e
 
to
 
c
a
tc
h

 th
e
 
ra
in

 
a
s
 
it
 
g
o
e
s?

 
D
o

 yo
u

21
 

know
 
a
b
o
u
t 
th
a
t?

22
 

M
R
. 

TH
O
R
P
E
: 

T
h
a
t,is

 
in
fra
s
tru
c
tu
re
. 

W
e

23
 

d
o
n
't 
--w

e
 
ju
s
t 
c
le
a
n
 
up
 
s
ite
s
. 

W
e 
d
o
n
't.

24
 

I'm
 
s
o
rry
.

25
 

U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

T
h
a
t 
is
 
p
ro
b
a
b
ly
 
w
h
e
re

w
w

w
.huseby.com
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1 
th
e
 
p
ip
in
g
 
is
 
g
o
in
g
 
to
 
com

e.

2 
M
R
. 
K
E
IT
H
 
W
IL
K
IN
S
: 
If
 
th
e
 
C
ity

 
b
u
ild
s
 
a

3 
s
tre
e
t, 
if
 
th
e
 
C
ity

 
b
u
ilt 

a
 
s
tre
e
t, 

w
e
 
b
u
ild

4 
th
e
m
 
to
 
a
n
 
e
n
g
in
e
e
rin
g
 
s
ta
n
d
a
rd
 
th
a
t 
in
c
lu
d
e
s

5 
s
to
rm

 
w
a
te
r, 

b
a
n
ks, 

c
u
rb
 
g
u
tte
r, 

a
s
p
h
a
lt 

a
n
d

6 
a
ll 
th
a
t. 

S
o
 
th
a
t's

 
y
o
u
r 
q
u
e
s
tio
n
.

7 
N
ow

, 
I 
d
o
n
't 

know
 
a
b
o
u
t 
G
im
b
a
l

8 
S
tre
e
t. 

S
p
e
c
ific

a
lly
, 
I 
h
a
ve
 
n
o
t 
h
e
a
rd
 
a

9 
s
in
g
le
 
c
o
n
v
e
rs
a
tio
n
, 
b
u
t 
I 
h
a
ve
 
o
n
ly
 b
e
e
n
 
w
ith

10
 

th
e
 
C
ity

 
a
 
y
e
a
r 
a
n
d
 
a
 
h
a
lf, 

b
u
t 
I 
h
a
ve
 
n
o
t

11
 

h
e
a
rd
 
a
 
s
in
g
le
 
c
o
n
v
e
rs
a
tio
n
 
a
b
o
u
t 
a
 
th
ro
u
g
h

12
 

s
tre
e
t 
a
c
ro
s
s
 
th
e
 
p
ro
p
e
rty

 
in
 
a
n
y
 
d
ire
c
tio
n
 
b
u
t

13
 

P
in
e
 
S
tre
e
t.

14
 

U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

P
in
e
 
S
tre
e
t 
is
 
a
 
d
irt

15
 

s
tre
e
t 
s
o
u
th
 
o
f 
G
im
b
a
l.

16
 

U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

G
im
b
a
l 
w
as 

th
e
 
one

 
th
a
t

17
 

w
e
 
ta
lk
e
d
 
a
b
o
u
t 
in
 
th
e
 
p
la
n
 
w
h
e
re
 
th
e
 
C
ity

 
w
as

18
 

in
te
n
d
in
g
 
to
 
m
ake

 
th
a
t 
co
m
m
e
rcia

l 
in
 
som

e
 
w
ay

19
 

to
 
c
o
n
n
e
c
t 
w
ith

 
M
a
in
 
S
tre
e
t.

20
 

U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 
I 
u
n
d
e
rs
ta
n
d
 
th
e
 
w
h
o
le

21
 

a
re
a
 
is
 
in
te
n
d
e
d
 
to
 
be
 
a
 
b
u
ffe
r, 

to
 
s
u
ffe
r

22
 

S
a
n
d
e
rs
 
B
ea
ch
 
fro
m
 
co
m
m
e
rcia

l 
d
e
v
e
lo
p
m
e
n
t.

23
 

UNKNO
W
N
 
S
P
E
A
K
E
R
: 

W
e
ll, 

how
 
w
o
u
ld
 
th
e
y
 
g
e
t

24
 

to
 
th
e
 
p
a
rk
?

25
 

U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

A
g
a
in
, 
it
 
h
a
s
n
't 

b
e
e
n

w
w

w
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1 
d
e
s
ig
n
e
d
, 
b
u
t 
w
h
a
t 
I 
e
n
v
is
io
n
 
is
 
o
n
 
th
e

2 
p
e
rim

e
te
r, 

th
e
re
 
w
o
u
ld
 
be
 
p
a
rk
in
g
 
o
ff 
o
f 
som

e

3 
o
f 
th
e
s
e
 
s
tre
e
ts
 
w
ith

 
w
a
lkw

a
ys. 

It's
 
a
ll

4 
o
ff-p

e
rim

e
te
r 
to
 
a
cce

ss.

5 
M
R
. 

D
AN
 
BO

W
EN

: 
I 
a
c
tu
a
lly

 
h
a
ve
 
a
 
co
p
y
 
o
f

6 
a
ll 

th
o
s
e
 
p
la
n
s
. 
It's

 
b
y
 
th
e
 
C
ity
. 

I'm
 
s
u
re

7 
yo
u
 
ca
n
 
g
e
t 
a
 
co
p
y
 
o
f 
it
 
if
 
yo
u
 
w
a
n
t. 
It's

8 
q
u
ite

 
d
e
ta
ile
d
 
on
 
a
ll 
o
f 
th
e
 
s
h
o
p
s
.

9 
M
R
. TH

O
R
P
E
: 

C
an
 
I 
see

 
th
a
t, 

D
an?

10
 

M
R
. D

AN
 
BO

W
EN

: 
S
u
re
. 

T
h
a
t's
 
a
n

 o
ld

 re
u
s
e

11
 

p
la
n
.

12
 

M
R
. TH

O
R
P
E
: 

A
 
2010

 
re
u
s
e
 
p
la
n
.

13
 

M
R
. D

AN
 
BO

W
EN

: 
I 
d
id
n
't 
w
rite

 
a

 d
a
te

 
o
n

14
 
it,
 
b
u
t 
I'm

 
s
u
re
 
w
e 
ca
n
 
re
s
e
a
rc
h
 
w
hen

 
it
 
w
as

15
 

d
o
n
e
.

16
 

M
R
. 

TH
O
R
P
E
: 

B
u
t 
I 
w
o
u
ld
 
w
a
it 
to
 
lo
o
k
 
a
t

17
 

th
e
 
new

 
re
u
s
e
 
p
la
n
 
b
e
ca
u
se
 
th
a
t 
in
c
o
rp
o
ra
te
s

18
 

th
e
 
new

 
u
n
d
e
rs
ta
n
d
in
g
 
o
f 
how

 
w
e
're
 
g
o
n
e
 
to
 
--

19
 

th
e
 
c
u
rre

n
t 
s
itu
a
tio
n
 
a
t 
th
e
 
s
ite
. 

T
h
is
 
a
n
d

20
 

th
e
 
p
re
v
io
u
s
 
re
u
s
e
 
p
la
n
s
, 

w
e 
w
e
re
 
g
o
in
g
 
to
 
p
u
t

21
 

th
e
 
d
irt 

o
n
 
a
 
s
m
a
lle
r 
fo
o
tp
rin
t. 

W
e 
ca
n
 
p
u
t

22
 

th
e
 
s
o
il 

w
h
e
re
 
th
e
 
d
ip
p
in
g
 
p
o
n
d
s
 
w
e
re
 
w
h
e
re
 
th
e

23
 

re
m
e
d
ia
tio
n
 
syste

m
 
u
se
d
 
to
 
b
e
. 

W
e 
ca
n
 
ta
k
e
 
th
e

24
 

sam
e
 
a
m
o
u
nt 

o
f 
s
o
il 

a
nd
 
s
p
re
a
d
 
it
 
o
u
t 
o
v
e
r 
a

25
 

la
rg
e
r 
fo
o
tp
rin
t, 

so
 
th
e
 
ca
p
 
w
ill 

be
 
m
uch

w
w

w
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1 
lo
w
e
r.

.2 
In
 
th
e
 
p
a
s
t, 
I 

cam
e
 
h
e
re
 
a
n
d
 
s
a
id
 
th
e

3 
ca
p
 
w
as
 
g
o
in
g
 
to
 
be
 
1
0
, 

14
 
fe
e
t 
h
ig
h
. 

Y
ou
 
g
u
ys

4 
d
id
n
't 
lik
e
 
th
a
t. 

S
o
 
w
e 
w
e
n
t 
b
a
ck
 
to
 
th
e

5 
d
ra
w
in
g
 
b
o
a
rd
 
a
n
d

 fo
u
n
d
 
a
n
o
th
e
r 

w
ay
 
to

 
m
ake

 
it

6 
lo
w
e
r, 
fiv
e

 fe
e
t. 

I 
th
in
k

 th
is

 is
 
th
e

 
o
rig
in
a
l

7 
o
n
e
 
fro
m
 
lik
e
 
2
0
0
3
.

8 
U
N
KN

O
W
N
 
S
P
E
A
K
E
R
: 

T
h
a
t 
one

 
is
 
c
o
m
p
le
te
ly

9 
w
ip
e
d
 
o
u
t 
now

, 
th
o
u
g
h
; 
rig
h
t?
 
T
h
a
t 
w
o
n
't

10
 

h
a
p
p
e
n
?
 
T
h
re
e
 
w
ill 

ju
s
t 
be
 
a
 
b
ig
 
p
a
rk
 
a
n
d
 
h
a
ve

11
 

lik
e
 
co
m
m
e
rcia

l 
a
n
d
 
h
o
u
s
in
g
 
a
n
d
 
s
tu
ff 

o
n
 
it?

12
 

M
R
. 

D
AN
 
BO

W
EN

: 
W
e
ll, 
it
 
w
as 

a
 
m
u
ltitu

d
e

13
 

o
f 
p
la
n
s
. 
It
 
h
a
d
 
th
e
 
p
a
rk
, 
a
n
d
 
it
 
h
a
d
 
re
ta
il.

14
 

M
R
. 

TH
O
R
P
E
: 

T
h
a
t'S

 
w
h
a
t 
I 
d
o
n
't 
lik
e

15
 

a
b
o
u
t 
it.
 

T
he
 
re
u
s
e
 
p
la
n
 
lo
o
k
e
d
 
lik
e
 
som

ebody

16
 

w
as 

g
o
in
g
 
to
 
b
u
y
 
o
u
t 
th
e
 
lu
m
b
e
r 
y
a
rd
 
a
n
d

 tu
rn

17
 
it
 
in
to
 
som

e
 
k
in
d
 
o
f re
a
l 
e
s
ta
te
 
d
e
v
e
lo
p
m
e
n
t.

18
 

W
e 
c
a
n
't 

do
 th
a
t. 

S
om

eone
 e
ls
e

 h
a
s
 
to

 
d
o
 
th
a
t.

19
 

T
h
a
t 
is
 
n
o
t p
a
rt 
o
f 
w
h
a
t 
a

 
re
u
s
e
 
p
la
n
 
s
h
o
u
ld

20
 

b
e
. 
It's

 
ju
s
t 
th
e
 
s
ite

 
its
e
lf. 

A
nd
 
w
e
're

21
 

c
le
a
n
in
g
 
u
p
 
w
h
a
t 
I 
h
a
ve
 
c
o
n
tro
l 
o
v
e
r.

22
 

M
S
. 

S
P
E
N
C
E
R
: 

A
nd
 
s
in
c
e
 
I 
h
a
ve
 
b
e
e
n
 
a
ro
u
n
d

23
 

a
 
lo
n
g
 
tim

e
 
th
ro
u
g
h
 
lik
e
 
fo
u
r 
R
P
M
s, 
th
a
t 
w
as

24
 

lik
e
 
b
e
fo
re
 
S
hea

 
a
nd

 
b
e
fo
re
 
th
e
 
-- 

th
e
re

 h
a
s

25
 

b
e
e
n
 
lik
e
 
fiv
e
 
R
P
M
s. 

S
o
 
I 
w
as 

h
e
re
 
w
hen

 th
a
t

w
w

w
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1 
w
as 

d
o
n
e
. 
It
 
w
as 

a
 
w
h
o
le
 
d
iffe

re
n
t 
c
o
n
c
e
p
t 
o
f

2 
w
h
a
t 
w
e
 
th
o
u
g
h
t 
a
b
o
u
t 
re
d
e
v
e
lo
p
m
e
n
t 
a
t 
th
a
t

3 
tim

e
.

4 
M
R
. 

D
AN
 
BO

W
EN

: 
T
he
 
C
o
rp
s
 
o
f 
E
n
g
in
e
e
r 
g
u
y

5 
to
ld
 
m
e 
th
a
t 
th
a
t 
p
ro
p
e
rty

 
c
o
u
ld
 
be
 
c
le
a
n
e
d
 
up

6 
a
n
d
 
th
e
n
 
ca
p
p
e
d
 
o
ff 

a
n
d
 
u
se
d
 
fo
r 
s
o
m
e
th
in
g
 
to
p

7 
s
u
rfa
c
e
, 
su
ch
 
as
 
a
 
p
a
rk
 
o
r 
w
h
a
t 
h
a
ve
 
y
o
u
.

8 
T
h
e
re
 
c
o
u
ld
 
n
e
v
e
r 
be
 
a
n
y
 
m
a
jo
r 
s
tru
c
tu
re
 
o
n

9 
th
a
t 
p
ro
p
e
rty
. 

T
h
e
re
 
w
o
u
ld
 
be
 
no
 
d
ig
g
in
g
 
o
r

10
 

d
o
in
g
 
a
n
y
th
in
g
 
h
e
a
vy. 

It
 
w
o
u
ld
 
be
 
a

11
 

to
p
-s
u
rfa
c
e
 
p
a
rk
. 

D
o
 
yo
u
 
a
g
re
e
 
w
ith

 
th
a
t?

12
 

M
R
. 

TH
O
R
P
E
: 

P
re
tty

 
m
uch. 

In
 
re
m
e
d
ia
l

13
 

d
e
s
ig
n
, 
th
e
 
C
ity

 
w
a
n
ts
 
to
 
p
u
t 
a
 
s
m
a
ll 
-- 

n
o
t

14
 

a
n
y
 
b
ig
 
s
tru
c
tu
re
, 

a
 
s
m
a
ll 
s
tru
c
tu
re
, 
lik
e
 
a

15
 

o
n
e
-s
to
ry
 
b
u
ild
in
g
 
h
e
re
 
o
r 
th
e
re
. 

T
h
a
t 
c
o
u
ld

16
 

b
e
 
a
cco

m
m
o
d
a
te
d
.

17
 

M
R
. 

D
AN
 
BO

W
EN

: 
B
u
t 
no
 
m
a
ll 
o
r 
n
o
 
b
ig

18
 

s
tru
c
tu
re
 
g
o
in
g
 
in
 
o
u
t 
th
e
re
 
fo
r 
p
e
o
p
le
 
to
 
m
ake

19
 

m
on
ey. 

It's
 
fo
r 
th
e
 
n
e
ig
h
b
o
rh
o
o
d
 
fo
r 
th
e

20
 

p
e
o
p
le
.

21
 

M
R
. 
TH

O
R
P
E
: 
It
 
c
o
u
ld
n
't 

be
 
a
n
y
th
in
g
 
to
o

22
 

b
ig
, 
n
o
th
in
g
 
lik
e
 
a
 
m
a
ll 
o
r 
d
e
p
o
t 
o
r 
n
o
th
in
g

23
 

lik
e
 
th
a
t.

24
 

M
R
. 

D
AN
 
BO

W
EN

: 
T
h
a
t's
 
how

 
he
 
e
x
p
la
in
e
d

25
 
i
t

.

w
w

w
.huseby.com

 
H

useby, Inc. R
egional C

enters 
800-333-2082

C
harlotte  ~ A

tlanta ~ W
ashington, D

C
 ~ N

ew
 Y

ork ~ H
ouston ~ San Francisco



IN
 R

E: A
M

ER
IC

A
N

 C
R

EO
SO

TE
 W

O
R

K
S SITE

 
PubUc M

eeting on 04/26/2017
Page 69

12345678 9

10111213141516171819

2
0

 

21
 

22232425

M
R
. 

T
H
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T
h
a
t 
is
 
c
o
rre

c
t.

W
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d
o
n
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(W
h
e
re
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p
o
n
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th
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m
e
e
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a
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u
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C
E
R
T
IF
IC
A
T
E
 
O
F 

R
E
P
O
R
T
E
R

S
T
A
T
E
 
O
F
 
F
L
O
R
ID
A

C
O
U
N
T
Y
 
O
F 

E
S
C
A
M
B
IA

a
u
th
o
riz
e
d
 
to
 
a
n
d
 
d
id
 
s
te
n
o
g
ra
p
h
ic
a
lly
 
re
p
o
rt

tra
n
s
c
rip
t 
is
 
a
 
tru
e
 
re
c
o
rd
.

R
e
b
e
c
c
a
 
F
u
s
s
e
ll

w
w

w
.huseby.com

 
H

useby, Inc. R
egional C

enters 
800-333-2082

C
harlotte ~ A

tlanta ~ W
ashington, D

C
 ~ N

ew
 Y

ork ~ H
ouston ~ San Francisco



A
PPEN

D
IX

 C
SELECTED

 REM
ED

Y
 D

ETA
ILED

 CO
ST

 ESTIM
A

TE
 SH

EETS



Feasibility Study Cost Estim
ate

A
lternative #: C

M
Z-1 A

lternative #2
NPW Cort:[ 

$5,067,800

Title: B
arrier W

all C
ontainm

ent w
ith Cap

Project: 
ACW Pensacola

Location:  
Pensacola, FL 

Project Num
ber: 049019 

Base Year:
Project Phase: 

FS 
D

ate: 12/5/2016 
Revision:

Task  D
escription: 

C
onstruct Barrier W

all: Perim
eter slurry w

all keyed into base clay at approxim
ately 

110 ft bis installed w
ith cuttr soil m

ixer system
. Surface cap.

Cost Basis: RECON C
onstruction Service estim

ate (April 2010), Oasis C
onstruction, GA (2007)

2016
0

E3.
Item

Q
ty.

Unit
Unit Cost

Subtotal ($)
CAPITAL COSTS

Slurry W
all VEB

CSM Costs are order of m
agnitude. RECON costs assum

e $10 to $13 per vertical square foot of slurry wall.

Slurry W
all Design

Rem
edial Design Professional Labor 

1

Slurry W
all Construction

$ 
59,951

Com
posite Cap for Containm

ent Cell

Engineered com
posite liner over proposed containm

ent area to consist of the follow
ing com

ponents (listed from contam
inants to 

ground surface): (1) high strength geotextile - geogrid; (2) G
eoNet - leachate collection system

; (3) by-product gas vents; (4) Fill 
M

aterial (for contouring the requisite drainage slope); (5) a geo-m
em

brane layer (HDPE or LDPE); (6) a geocom
posite drain layer; 

(7) a protective soil layer; (10) a top soil layer and (11) vegetation. This estim
ate assum

es that contam
inated m

aterial is In-place, 
grubbed and graded, and ready to be covered. In addition to these com

ponents, anchor trenching w
ill be required.

M
obilization/D

em
obilization - G

eosynthetic C
ontractor 

Re-vegetation / restoration 
Top soil layer (6") 

181,120 sf
Protective soil layer (18")
G

eocom
posite drainage net layer 

HDPE geo-m
em

brane

$59,951

Perim
eter W

ork Platform
13,239

cy
$

7.00
$92,673

Trench W
all Thickness

3 
ft

D
epth of W

all
110 ft

Perim
eter Linear Feet

1,980 ft
Excavation/Trenching, and C

onstruction of $lurry W
all

217,800
sf

$
13.00

$2,831,400

Bench 5cale Test
1

Is
$

38,324
$38,324

M
obilize/D

em
obilize D

rilling Rig & Crew
1

Is
$

2,767
$2,767

Auger holes for w
all bench scale test

2,383
If

$
50

$119,309
D

econtam
inate Rig, Augers, $creen (Rental Equipm

ent)
15

day
$

794
$11,906

$3,096,379

1
Is

s
20,000

$20,000
4.16

acres
$

1,500
$6,240

336
cy

s
10.00

$3,356
10,062

cy
$

8.00
$80,498

181,120
sf 

■
s

0.91
$164,819

181,120
sf

$
1.00

$181,120
$456,033

Subtotal - Capital Costs:! 
$3,612362

Contractor Fee
Legal Fees, Licenses & Perm

its 
Engineering & Adm

inistrative 
Contingency

10%
0.5%

of Capital Cost 
of Capital Cost 
of Capital Cost 
of Capital Cost

$361,236
$18,062
$288,989
$541,854

Total Cost.i 
S4J22.503



Item
Q

ty.
Unit 

Unit Cost
Subtotal ($)

O
PERATIO

N & M
AINTENANCE

5.00%
D

iscount Rate
0.00%

Escalation Factor
30

Total Years for O
&M

Cap M
aintenance and M

onitoring
M

onitoring and M
aintenance, repair vegetation 

11 
4

|per 
S

3,000
$12,000
$12,000

NPW 5ubtotal:
$184,469

Contractor Fee
10%

of NPW Cost
$18,447

O
&

M Contingency
15%

ofN
PW

C
ost

$27,670
Engineering & Adm

inistrative (applied on O
&M

)
8%

of NPW Cost
$14,758

Total O
&

M Cost
1

$245344

TOTAL ^
M

A
T

E
Total NPW Cost: 1

$5,067,800

S = Subcontractor: L = Labor; M = M
aterial; R = Rental; O = O

ther Direct Charge; PD = Per Diem
; T = Travel 

G
eneral Assum

ptions
1. Professional rates are conservatively averaged to reflect typical labor rates for personnel w

ho w
ould probably w

ork on project.
2. Cost basis derived from professional judgm

ent and experience unless specified directly.
3. Costs are derived to be (-30% to +50%

)



F
easib

ility S
tu

d
y C

ost E
stim

ate 
A

H
em

ative #: C
M

Z-2A A
ltern

ative la
Title: S

team Enhanced E
xtraction (SEE)

A
C

W Pensacola
Pensacola, FL 
FSSEE for treatm

ent of NAPL and source area soils; A
boveground treatm

ent and discharge. 
C

ost Basis: SEE -ER
M 2013 C

ost Estim
ate

N
PW Cost: I 

$10,993,300

Project: 
Location: 

Project Phase: 
Task Description:

P
roject N

um
ber: 049019

D
ate: 12/5/2016

Base Year: 
Revision:

20161

Q
ty.

U
nit

U
nit Cost

Subtotal ($)
C

A
PITA

L CO
STS 

Steam
-Enhanced Extraction (SEE)

SEE unit cost ERM based on 2013 C
ost E

stim
ate actual treatm

ent costs for steam stripping. Includes design, construction and operation for one year,

NAPL Saturated
D

epth  (ft bis)
Volum

e (cvl
SEE Treatm

ent Volum
es

0
-3

-
3
-2

0
43,120

20-40
36,030

40-60
24,180

60-80
13,270

80-100
7,580

100-120
3,080

yd’

120-140
3,080

yd’

130,340

Therm
al R

em
ediation Costs

P
roject P

lanning and D
esign

1
total

$
170,937

$170,937
M

obilization
1

total
$

20,150
$20,150

Treatm
ent W

ell Installation (steam injection, extraction w
ells, SVE)

1
total

$
301,730

$301,730

Therm
al Treatm

ent E
quipm

ent Installation/Fabrication - Steam Plant
1

total
$

1,259,050
$1,259,050

Therm
al Treatm

ent E
quipm

ent Installation/Fabrication - Treatm
ent System

1
total

$
1,816,230

51,816,230

Phase 1 - H
eat U

p Period O
peration

1
total

$
1,509,820

$1,509,820

Phase 2 - A
ctive Treatm

ent Period
1

total
S

2,926,690
52,926,690

Post R
em

ediation A
ctivities/D

em
obilization

1
total

s
230,100

5230,100

N
et U

nit C
ost (capital and O

&
M costs): 

$
63.00 1S

ubtoU
l:

$8,234,707

Subtotal - Capital Costs:!
58.234.707

C
ontractor Fee

10%
of C

apital C
ost

$823,471

Legal Fees, Ucenses & Perm
its

0.5%
of C

apital C
ost

$41,174

Engineering & A
dm

inistrative
8%

of C
apital Cost

$658,777
Contingency

15%
of C

apital C
ost

$1,235,206

Total C
o5t:|

510.993.334

Kern
Q

ty.
U

nit
U

nit Cost
C

osl($)

O
PER

A
TIO

N & M
A

IN
TEN

A
N

C
E

M
onitoring Period 1

A
ll long term m

onitoring associated w
ith this alternative are 

included under S
ite-w

ide costs for 30 years.

C
ontractor Fee 

0&
M contingency

Engineering a A
dm

inistrative (applied on o
aM

) 

Total o
a

M Cost

5.00%
0.00%

D
iscount R

ate 
Escalation Factor 
Total Years for o

a
M

N
PW S

ubtotal:

10%
IS

%
of N

PW Cost 
o
f N

PW C
ost 

of N
PW Cost

TO
TAL ESTIM

ATE
Total N

PW Cost:
G

eneral  Assum
ptions

1. Professional rates are conservatively averaged to reflect typical labor rates for personnel w
ho w

ould probably w
ork on project.

2. Cost basis derived from professional judgm
ent and experience unless specified directly.

3. Costs are derived to be (-30% to +50%
)

4. CM
Z 2A and 2B com

pleted as a single project w
ith one m

obilization.
5. All wells installed in one field event. W

aste disposal of drill cuttings assum
es F-listed waste. No on site disposal considered.

6. Portable steam plant and treatm
ent com

pound used to com
plete 2A first then 2B, not sim

ultaneously.
7. Piping system and w

ell heads constructed w
ith flanges and reused for 2B after com

pletion of 2A.
8. C

onstruction estim
ate based on experience and vendor quotes from other projects. No vendor quotes for this estim

ate.
9. Equipm

ent purchases are for new equipm
ent. Rental or leases not considered. Used equipm

ent could further reduce costs.
10.  D

em
obilization w

ill be com
pleted after com

pletion of 2B project. Fifteen soil borings at each CM
Z are assum

ed w
ith one m

obilization.



Feasibility Study Cost Estim
ate

A
lternative #: C

M
Z-2B A

lternative »3
Title: Steam Enhanced Extraction (SEE)

N
PW Cost:

$5,002,200

Project: 
ACW Pensacola 

Location: 
Pensacola, FL 

Project Phase: 
FS 

Task Description:

P
roject N

um
ber: 049019

D
ate: 12/5/2016

Base Year: 
Revision;

20161

SEE for treatm
ent of NAPL and source area soils; A

boveground treatm
ent and discharge. 

C
ost Basis: SEE -ERM 2013 C

ost Estim
ate

Kern
Q

ty.
U

nit
U

nit Cost
Subtotal ($)

Steam
-enhanced Extraction (SEE) 3 - 20 ft bis

SEE unit cost developed from ERM site-specific estim
ate for steam stripping. Includes design, construction and operation for one year.

NAPL Saturated 
Volum

e (cy)
SEE Treatm

ent Volum
es

0
-3

-
yd^

3
-2

0
46,740

yd^

20-40
-

yd^

40-60
-

yd^

46,740

Therm
al R

em
ediation Costs

Project Planning and D
esign

1
total

S
170,933

$170,933
M

obilization
1

total
S

-
SO

Treatm
ent W

ell Installation (steam injection, extraction w
ells, SVE)

1
total

$
233,770

$233,770

Therm
al Treatm

ent E
quipm

ent Installation/Fabrication - Steam Plant
1

total
$

511,835
$511,835

Therm
al Treatm

ent E
quipm

ent Installation/Fabrication - Treatm
ent System

1
total

S
239,782

$239,782

Phase 1 - H
eat Up Period O

peration
1

total
S

1,203,969
$1,203,969

Phase 2 - A
ctive Treatm

ent Period
1

total
$

1,271,628
$1,271,628

Post R
em

ediation A
ctivities/D

em
obilization

1
total

S
115,050

$115,050

N
et  U

nit C
ost (capital costs): 

S
80 1S

ubtotal:
$3,746,967

Subtotal - Capital Costs:!
$3,746,967

C
ontractor Fee

10%
of C

apital C
ost

$374,697

Legal Fees, Licenses & Perm
its

0.5%
of C

apital C
ost

$18,735

Engineering & A
dm

inistrative
8%

of C
apital C

ost
$299,757

Contingency
15%

of C
apital C

ost
$562,045

Total Cost:! 
$S,002,200

O
PER

A
TIO

N & M
A

IN
TEN

A
N

C
E

5.00%
0.00%

D
iscount R

ate 
Escalation Factor 
Total Years for O

&
M

C
ontractor Fee 

O
&

M Contingency
Engineering & A

dm
inistrative (applied on O

&
M

) 

Total O
&

M Cost

10%
15%8%

of N
PW C

ost 
of NPW C

ost 
of N

PW C
ost

SOSOSO

TO
TAL ESTIM

ATE
Total N

PW Cost: f 
$5,002,200

G
eneral Assum

ptions
1. Professional rates are conservatively averaged to reflect typical labor rates for personnel w

ho w
ould probably w

ork on project.
2. Cost basis derived from professional judgm

ent and experience unless specified directly.
3. Costs are derived to be (-30% to +50%

)



Feasibility Study Cost Estim
ate

Project: 
ACW Pensacola 

Location; 
Pensacola, FL 

Project Phase: 
FS 

Task Description;

A
lternative tt; C

M
Z-3 A

lternative »2 
Title: ISCO and ISEB B

arriers

P
roject N

um
ber: 049019

D
ate: 12/5/2016

N
PW

C
ost: 

$3,182,200

Base Year: 
2016

R
evision: 

1

Installation of A
erobic biodegradation barriers using infused oxygen along the northern and southw

est 
edge of the C

M
2. Also includes installation of a slow release oxidation reactive w

all on the southern edge.
C

ost Basis: Escam
bia 02 Infusion P

ilot Test, Professional judgm
ent and engineering experience. C

arus C
orp for SR ISCO 

_______ 
m

aterial costs.___
 

' 
________________________________________

Item
Q

ty.
Unit

U
nit Cost

Subtotal ($)
C

A
PITA

L CO
STS

ISCO Slow Release Treatm
ent Barrier

Installation of slow release (SR) ISCO barrier w
all along southern boundary. Treatm

ent extends to 80 ft bis. D
rilling of 114 Injection w

ells for oxidation barrier. 
Tw

o- S7S-ft row
s. Assum

es 3 points/day/rig, 2 rigs/day. 9 hr day (19 days or 2 w
eeks total). Task includes w

ell developm
ent. P

erm
anent w

ells used for 
subsequent application and perform

ance m
onitoring.

Treatability Studies
ISCO Treatability S

tudy 
1

SR O
xidant Installation

Labor
Travel

□rilling Costs 
W

ell M
aterials

P
erm

anganate D
irect Injection - C

hem
icals, tax 

SR O
xidant C

andles, tax (3 replacem
ents)

Solar P
ow

ered C
om

pressors 
Piping., Trenching
M

iscellaneous  M
aterials/E

quipm
ent 

R
entals/C

onsum
ables

1111
208,320

6,840
4111

total
S

20,000
$20,000

total
$

57,783
$57,783

total
$

11,424
$11,424

total
$

137,555
$137,555

total
s

39,827
$39,827

lbs.
s

2.49
$519,487

each
$

52.50
$359,100

each
$

26,838
$107,352

total
s

35,000
$35,000

total
s

69,526
$69,526

total
s

13,631
$13,631

Subtotal: 
$1,370,68S

ISEB Treatm
ent Barriers

Installation of infused oxygen ISEB line treatm
ent along the northern and southw

est boundary. Treatm
ent extends from 20 to 80 ft bis. ISEB to consist of 

injection of 90% 02 for 5 years. D
rilling of (10) 2-inch 2-cluster Injection w

ells for oxygen infusion barrier (40 w
ells over tw

o 300-ft barriers. Assum
es 2 

points/day/rig, 2 rig/day. 9 hr day (10 days or 2 w
eeks total).

Treatability Studies
ISCO Treatability Study

1
total

$
40,000

$40,000

ISEB Installation
Labor

1
total

S
62,291

$62,291
Travel

1
total

s
10,410

$10,410

D
rilling Costs

1
total

$
114,510

$114,510

W
ell M

aterials
1

total
$

20,352
$20,352

02 Trailer
2.5

each
$

139,781
$349,453

M
iscellaneous M

aterials/E
quipm

ent
1

total
$

67,838
$67,838

R
entals/C

onsum
ables

1
total

$
10,859

$10,859
S

ubtotal:
$67S,713

Subtotal  - C
apiul Costs:!

S2.046.398

C
ontractor  Fee

10%
of C

apital Cost
$204,640

Legal Fees, Licenses & Perm
its

0.5%
of C

apital C
ost

$10,232

Engineering & A
dm

inistrative
8%

of C
apital C

ost
$163,712

Contingency
15%

of C
apital C

ost
$306,960

Total Cost:l 
S2.731.942



Item
Q

ty.
U

nit 
U

nit Cost
Subtotal ($)

O
PER

A
TIO

N & M
A

IN
TEN

A
N

C
E

5.00%
D

iscount R
ate

0.00%
Escalation Factor

1
Total Years for O

&
M - ISCO

5
Total Years for O

&
M - ISEB

ISCO O
peration and M

onitoring
Labor, chem

icals, inspecting SR oxidant, supplies, reporting, sam
ple/analysis

1
year 

S 
60,000

$60,000
$60,000

ISEB O
peration and M

onitoring
E

lectricity, labor, supplies, reporting, sam
ple/analysis

1
year 

S 
65,000

$65,000
$65,000

ISCO/ISEB N
PW Subtotal;

$338,559

C
ontractor Fee

10%
of N

PW
C

ost
$33,856

O
&

M Contingency
15%

of N
PW Cost

$50,784

Engineering & A
dm

inistrative (applied on O
&

M
)

8%
of N

PW C
ost

$27,085

Total  O
&

M Cost
1

$450,283

TO
TAL ESTIM

ATE
Total N

PW
C

ost:!
$3,182,200

G
eneral Assum

ptions
1. Professional rates are conservatively averaged to reflect typical labor rates for personnel w

ho w
ould probably w

ork on project.
2. Cost basis derived from professional judgm

ent and experience unless specified directly.
3. Costs are derived to be (-30% to +50%

)
4. ISEB Estim

ate from Brunswick W
ood Treating Site Full scale application

5. The first 3 feet below ground surface w
ill be excavated per CM

Z-4A rem
ediation.

6. Cost from 02 Trailers purchase price for Escam
bia W

ood Treating Pilot Test



1
1

Feasibilrty Study C
ost Estim

ate 
A

lternative #: CM
Z-4A A

lternative #2
NPW Cost; 1 

$2,006,2001
Title: Excavation. Encapsulate O

n-Facility in Barrier W
all 

1

Project: 
ACW Pensacola

Location: 
Pensacola, FL 

Project N
um

ber: 049019
Base Y

ear 
2016

Project Phase: 
FS 

D
ate: 12/5/2016

Revision; 
1

Task D
escription: 

Alternative 2 consists of; Excavate on-facility contam
inated soil to approxim

ately 3 feet bis. Excavated
m

aterial is transferred to an on-facility containm
ent area inside the Barrier W

all (CM
Z-1).

(CM
Z-2A and -3 volum

es)
Cost Basis; See general assum

ptions below.

Item
Q

ty.
Unit

Unit Cost
Subtotal ($)

CAPITAL  COSTS

Excavation and On-Faciity Transport of Soils
Excavation - Surface Soil - Source Area

61,794
a

S 
7.00

Dust C
ontrol & Air M

onitoring
61,794

perCY
S 

2.50
$154,485

Swell Volum
e (5%

)
64,884

S 
7.00

$454,186
$608,671

Base Liner Installation
Placem

ent of 60-m
il HOPE Liner and GCL basal barrier

1
Is

S
$0

Labor
1

Is
$

$0
Travel

1
Is

S 
19,400

$19,400
M

obilization/D
em

obilization
195,017

$ 
0.88

$171,615

Base Lining System
, textured HOPE, 60 m

il
195,017

ft2
5 

0.80
$156,014

Base Lining System
, geosynthetic clay liner (GCL)

$3474)29

Com
posite Cap for Containm

ent Cell
HOPE and GCL cap for containm

ent cell
1

Is
S  

20,000
$20,000

M
obilization, U

tility Locates/D
em

obilization
4

acres
S 

1,500
$6,000

R
e-vegetation/R

estoration
2,954

cy
S 

18
$53,172

Top soil lay (6")
8,861

cy
5 

15
$132,915

Protective soil layer (18")
159,500

sf
$ 

0.70
$111,650

G
eocom

posite drainage net layer
159,500

sf
S 

0.80
$127,600

HOPE geo-m
em

brane
159,500

sf
$  

0.60
$95,700

HOPE 60-m
il Liner

$547,037

5ubtotal - Capital Cost^ 
$1,502,7361

Contractor Fee
10%

of Capital Cost
$150,274

Legal Fees, Licenses & Perm
its

0.5%
of Capital Cost

$7,514

Engineering & Adm
inistrative

8%
of Capital Cost

$120,219
Contingency

15%
of Capital Cost

$225,410

Total  Cost.-j

O
PERATIO

N & M
AINTENANCE

5.00%
Discount Rate

0.00%
Escalation Factor

0
Total Years for O

&M
O

&M  NPW 5ubtotal:
$0

Contractor Fee
10%

of NPW Cost
$0

08kM  Contingency
15%

of NPW Cost
$0

Engineering & Adm
inistrative (applied on O

&M
)

8%
of NPW Cost

$0

Total O
&M Cost

1 
$o|

TOTAL ESTIMATE
Total NPW Cost: I

G
eneral Assum

ptions
1. Professional rates are conservatively averaged to reflect typical labor rates for personnel w

ho w
ould probably w

ork on project.
2. Cost basis derived from professional judgm

ent and experience unless specified directly.
3. Costs are derived to be (-30% to +50%

j
4. Based on volum

e from 0-3 ft across CM
Z-2A. 3A, and 3B • 1.05 swell factor

5. Containm
ent construction (Included in CM

2-1 Alternative 42)



Feasibility S
tudy C

ost E
stim

ate 
A

lternative #: C
M

Z-4B A
lternative #4

Title: Excavation/D
isposal O

n-FaciT
Project: 

M
M

 Pensacola
Location: 

Pensacola, FL 
Project Num

ber: 049019 
E

P
roject Phase: 

FS 
D

ate: 12/5/2016
Task Descritttion:

A
lternative 4 consists of: excavation of soils, transport and disposal of to AC

W Site over 
C

M
Z-3 areas w

ith a soil cover; backfill excavation areas and replace grass and ornam
ent 

includes 30,000 cy stockpile & 10,000 cy PYC spoils.

C
ost Basis: See general assum

ptions below
.

N
PW

C
ost:!”

$5,426,400

ity O
ver C

M
Z-2A

/3 A
reas

lase Year; 
2016

R
evision: 

1

the C
M

Z-2A and
als.  Total volum

e

Item
N

ote#
Q

ty.
U

nit
U

nit  Cost 
Subtotal ($) |

CAPITAL CO
STS

M
obilization of Personnel, E

quipm
ent and Supplies

1
LS

$
100,000

$100,000

Soil Excavation. Transoort. Disoosai and Backfiiiina
G

im
ble Street Excavation

10

C
learing, G

rubbing and chipping; securing of area, traffic control
17,085

SF
$

0.18
$3,075

Excavation
3,297

CY
S

7.00
$23,079

Transport and disposal of m
aterial to form

er facility
3,297

a
$

3.00
$9,891

Backfilling and com
paction

3,297
CY

$
12.00

$39,564
H

ydro-seeding
17,085

SF
$

0.10
$1,680

Pine Street Excavation
10

C
learing, G

rubbing and chipping; securing of area, traffic control
54,440

SF
s

0.18
$9,799

Excavation
7,393

CY
$

7.00
$51,752

Transport and disposal of m
aterial to form

er facility
7,393

CY
$

3.00
$22,179

B
ackfilling and com

paction
7,393

CY
s

12.00
$88,717

H
ydro-seeding

54,440
SF

$
0.10

$5,354

Excavation of Vacant Areas
14

C
learing, G

rubbing and chipping; securing of area, traffic control
945,139

SF
$

0.27
$253,382

R
em

oval of fencing in im
pacted areas

15
1

LS
$

6,000.00
$6,000

Excavation
8,933

CY
$

12.00
$107,200

Transport and disposal of m
aterial to form

er facility
6,432

CY
$

3.00
$19,296

B
ackfilling and com

paction
6,432

CY
$

12.00
$77,184

Sod R
eplacem

ent (areas not occupied by trees left in place)
16

756,111
SF

$
0.40

$302,444

R
eplace fencing w

ith sam
e

17
1

LS
$ 

12,000.00
$12,000

Excavation of Im
proved Areas

18

Secure areas; traffic control
1

LS
$ 

50,000.00
$50,000

C
learing, G

rubbing and chipping
457,832

SF
$

0.18
$82,410

Tem
porary R

elocation of R
esidents

19
60

U
nits

s
700.00

$42,000

R
em

oval of fencing in im
pacted areas

20
1

LS
$ 

17,000.00
$17,000

Excavation
28,604

CY
s

20.00
$572,077

Transport and disposal of m
aterial to form

er facility
20,595

CY
$

3.00
$61,784

B
ackfilling and com

paction
28,604

CY
$

24.00
$686,492

Sod R
eplacem

ent (areas not occupied by trees left in place)
457,832

SF
$

0.60
$274,699

Landscaping: R
eplacem

ent w
ith like

60
U

nits
$

2,000.00
$120,000

R
eplace fencing w

ith sam
e

20
1

LS
S 

34,000.00
$34,000



Itan
N

ote#
Q

ty.
U

nit
U

nit Cost
Subtotal ($)

O
n-facility Stockpile (30,000 cy)
Excavation and disposal on AC

W under soil cover.
30,000

CY
$

7.00
$210,000

Approved Licensed A
rborist to direct / oversee tree w

ork
21

181
Days

S
500.00

$90,500

Perim
eter A

ir M
onitorine Program

Real Tim
e P

articulate M
onitoring w

/D
ata logging

362
Days

$
167.00

$60,454

O
nsite personnel (10-hour days)

362
Days

s
550.00

$199,100

R
olloff Soil C

haracterization (Pine and G
im

ble Streets)
62

Days
$

1,000.00
$62,000

Soli Cover (CM
Z-2A, 3)

Top soil layer (6")
10,299

CY
$

10.00
$102,990

P
rotective soil layer (18")

30,897
CY

s
8.00

$247,176

H
ydroseeding .

556
M

SF
$

35.00
$19,465

Subtotal  - Capital Costs:!
S4.064.746

C
ontractor Fee

10%
of C

apital C
ost

$406,475

Legal Fees, Licenses & Perm
its

0.5%
of C

apital C
ost

$20,324

Engineering & A
dm

inistrative
8%

of C
apital Cost

$325,180
Contingency

15%
of C

apital Cost
$609,712

Total  Cost:|
S5.426.436

O
PER

A
TIO

N & M
A

IN
TEN

A
N

C
E

5.00%
D

iscount Rate
0.00%

Escalation Factor
0

Total Years for O
&

MO
&

M N
PW S

ubtotal:
$0

C
ontractor Fm

10%
of N

PW C
ost

$0

O
&

M Contingency
15%

ofN
P

W
C

ost
$0

Engineering  & A
dm

inistrative (applied on O
&

M
)

8%
of N

PW Cost
$0

Total O
&

M Cost
1

$0

TO
TAL ESTIM

ATE
Total N

PW
 Cost: |

$5,426,400

G
eneral Assum

ptions
1. Professional rates are conservatively averaged to reflect typical labor rates for personnel w

ho w
ould probably w

ork on project.
2. Cost basis derived from professional judgm

ent and experience unless specified directly.
3. Costs are derived to be (-30% to +50%

)
4. C

ontainm
ent construction (included in CM

Z-1 Alternative #2)
5. G

eneral C
ontractor is responsible for soil m

oving and placem
ent of G

eoGrid
6. Special C

ontractor is responsible for geo-synthetic m
aterial installation

7. Assum
ed unit price was found in the general literature

8. U
nit price inform

ation obtained from Oasis Construction Services (G
eorgia); quoted during iate 2007 - eariy 2008

9. Assum
ed unit price was obtained from case study or project knowiedge

10. Assum
es costs of Colem

an Evans Excavation Area 15; hydro-seeding costs are taken from Colem
an Evans Excavation Area 6.

11. Assum
es costs of Colem

an Evans Excavation Area 2 are appiicabie; hydro-seeding costs are taken from Colem
an Evans Excavation Area 6.

12. Total of 21,405sf for sidewalks in easem
ents

13. Linear feet of sidewalks (21405/3)
14. Assum

es costs of Colem
an Evans Excavation Area 15 are applicable; fence replacem

ent costs scaled up based on additional num
ber of parcels in excavation.

15. Assum
es 25% of vacant parcels have fences

16. Assum
es 80% of vacant parcel to be sodded

17. Assum
es 25% of vacant parcels have fences

18. Assum
es costs of Colem

an Evans Excavation Area 10 are applicable: landscaping / fence replacem
ent costs are taken from Area 15 and scaled up based on additional num

ber 
of parcels in excavation.
19. total of 2 nights in hotel plus m

eals (fam
ily of 4) # of im

pacted residences
20. Assum

es 25% of im
proved parcels have fences

21.  D
uration of days of w

ork = 362 days



Feasibility S
tudy C

ost E
stim

ate
A

lternative #: O
U

2/C
M

Z-5 A
lternative #3 

Title: ISC
O

/ISEB Treatm
ent B

arrier

N
PW

C
ost:

$3,409,300

Project: 
ACW Pensacola 

Location: 
Pensacola, FL 

Project Phase: 
FS 

Task Description:

P
roject N

um
ber: 049019

D
ate: 12/1/2016

Base Year: 
2016

R
evision: 

2

A
lternative 3 consists of: Installation of an ISCO/ISEB treatm

ent barrier directly north of the Bay (off-facility) 
w

ith 21 injection w
ell locations. W

ells screened 40-60, and 60-80 ft bis in tw
o clusters on 

40-ft spacing. O
xidant and infused oxygen to be prepared at injection trailers at each locations. O

xidant to be 
either perm

anganate slow
-release candles, persulfate, or ozone. O

peration costs based upori 10-year period.
C

ost Basis: See general assum
ptions below

.

Item
N

ote#
Q

ty.
U

nit
U

nit Cost
Subtotal ($)

Treatabilitv Studies
ISCO Treatability Study

1
total

S
25,000

$25,000

ISEB Treatability Study
1

total
$

35,000 
_

$35,000
S

ubtotal;
$60,000

ISCO/ISEB Inlection W
ells

O
versight/Labor

1
total

$
35,276

$35,276
Travel

1
total

$
3,426

$3,426
S

ubcontractor
1

total
S

121,485
$121,485

M
aterials/R

entals
1

total
s

17,095 
_

$17,095
S

ubtotal:
$177,281

Recovery W
ellheads

Valves, 2-inch Tru U
nion

42
each

s
65.00

$2,730

Pressure G
auges

42
each

s
29.00

$1,218

M
iscellaneous Fittings/S

upplies
42

each
s

25.00 
_

$1,050
S

ubtotal:
$4,998

Trenchine. Pioine for N
ew Extraction W

ells
Labor

1
total

$
24,120

$24,120

C
at 235, 2.5 cy, Soil/Sand, Trenching

92
cy

$
3.54

$327

950, 3.25 cy. Backfill w
ith Excavated M

aterial
92

cy
$

2.94
$272

C
om

pact Soil w
ith V

ibrating Plate, 2 Passes
92

cy
$

3.13
$289

PVC piping, fittings
1

total
$

5,000 
_

$5,000
S

ubtotal:
$30,009

G
roundw

ater  Recovery Influent M
anifolds

Totalizing Flow
m

eters
42

total
$

350
$14,700

Pressure G
auges

42
each

$
38.00

$1,596

Sam
ple Ports

42
each

$
15.00

$630

Ball Valves
42

each
$

55.00
$2,310

Fittings, Pipe
1

total
$

2,500 
_

$2,500
S

ubtotal:
$21,736

Eouiom
ent Trailers

South System (03/02, controls, turnkey)
1

total
s

400,000
$400,000

S
ubtotal:

$400,000

Subtotal - Capital Costs:|_

C
ontractor Fee

10%
of C

apital Cost
$69,402

Legal Fees, Licenses & Perm
its

0.5%
of C

apital Cost
$3,470

Engineering & A
dm

inistrative
8%

of C
apital Cost

$55,522
Contingency

15%
of C

apital Cost
$104,104

Total  C
ost:[

C-10



Item
N

ote#
Q

tv-
Unit

U
nit Cost

Subtotal ($)
O

PER
A

TIO
N & M

A
IN

TEN
A

N
C

E

Labor (15 hrs/w
k)

M
aterials, Supplies 

Electric Service 
W

ell R
ehabilitations

R
entals, C

onsum
ables, Services, PLC S

upport 
P

erform
ance M

onitoring RW
, influent, effluent sam

pling)

Annual G
roundw

ater Sam
oline

SUPPLIES 
S

upplies/S
hipping 

Travel

M
O

N
ITO

R
IN

G - Period 1 (Yrs 0-5) - Sem
iannual 

Personnel (4-m
an cre\« @ 10-hour days, 10 days) 

R
eport preparation (data sum

m
ary report) 

M
O

N
ITO

R
IN

G - Period 2 (Yrs 6-10)^
Personnel (4-m

an crew |S 10-hour days, 7 days) 
R

eport preparation (data sum
m

ary report) 
M

O
N

ITO
R

IN
G - Period 3 (Yrs 10-30)

Personnel (3-m
an crew @ 10-hour days, 7 days) 

R
eport preparation (data sum

m
ary report)

C
ontractor Fee 

O
&

M Contingency
Engineering  & A

dm
inistrative (applied on O

&
M

)

Total O
&

M Cost

Tim
e

Period40401010552020

5.00%
0.00%

D
iscount Rate 

Escalation Factor 
Total Years for O

&
M - ISCO

each
each
each
each
each
each

$ 
93,600.00 

S 
12,800.00 

S 
11,500.00 

$ 
5,200.00

S 
9,200.00 

$ 
18,000.00

S
ubtotal:

N
PW Subtotal;

93.600.00
12.800.00 
11,500.00
5.200.00
9.200.00 

18,000.00 
$150,300

$1,160,577

Units
U

nit Cost
Line Kern 

Cost
N

et Present 
W

orth

each
events

hours
each

hours
each

hours
each

10%
15%
8%

11400128012101

of NPW Cost 
of NPW Cost 
of N

PW C
ost

$ 
5,000.00 

$ 
5,000.00 $

$ 
6,000.00 

$ 
6,000.00 

$

$ 
100.00 

$ 
40,000.00 

$
$ 

10,000.00 
$ 

10,000.00 $

$  
125.00 

$ 
35,000.00 

$
$ 

7,000.00 
$ 

7,000.00 $

$  
150.00 

S 
31,500.00 

$
$ 

7,000.00 
S 

7,000.00 $
S
ubtotal: 

$

85,795
102,955

308,869
77,217

151,532
30,306

149,325
33,183
939,183

$116,058
$174,087
$92,846

$2,482,750

TO
TAL ESTIM

ATE
Total N

PW Cost: I
$3,409,300

G
eneral Assum

ptions
1. Professional rates are conservatively averaged to reflect typical labor rates for personnel w

ho w
ould probably w

ork on project.
2. Cost basis derived from professional judgm

ent and experience unless specified directly.
3. Costs are derived to be (-30% to +50%

)



Feasibility Study Cost Estim
ate

NPW C
ost:f

$241,600
S

ite-w
ide C

osts
institutional C

ontrols, Five-Y
ear R

eview
s

Project: 
A

C
W Pensacola

Location: 
Pensacola, FL 

049019 
Base Year:

Project Phase: 
FS 

12/5/2016 
R

evision:
Task D

escription: 
iC

s and 5YRs consist of; Institutional C
ontrols and/or deed restrictions on future site uses. C

om
pletion o

f 5 vr R
eview

s fo
r a 

total period of 30 years.
C

ost Basis; See general assum
ptions below

.

20161

I VI rvevicw
:

Item
U

nits
U

nit Price
Line Item 

Cost
Net Present 

W
orth*

CAPITAL COSTS
A

dm
inistrative R

estrictions (D
eed and Zoning R

estrictions)

C
ontractor Fee (10% o

f S
ubtotal)

E
ngineering  & A

dm
inistrative (C

ontractor O
verhead) (8% of S

ubtotal) 
Legal fees, perm

its, and other licenses (0.5% of S
ubtotal)

C
ontingency (15% of S

ubtotal)

20,000.00 
$ 

20,000.00

S
ubtotal: 

$ 
20,000.00

$$$S
S

ubtotal: 
$

2,000.00
3,000.00

400.00
3,000.00
8,400.00

Subtotal C
apital Costs 

$ 
28,400.00 [S

O
PERATIO

N A
N

D M
A

lN
TB

N
A

N
g (Q

giM
)

Five-Year R
eview

s
P

eriodic cost inputs to each Five-Year R
eview

S
ubtotal: 

I $

Total NPW Cost =
rr

NO
TES:

(1] NPW = N
et Present W

orth Cost
Series  of Paym

ents NPW C
alculation: [Paym

ent] x [(1 + r)' -1] -s [r (1 + r)' ] 
Single Paym

ent NPW C
alculation: [Paym

ent] -s (1 + r)'
[21 Sam

pling crew
[3] Includes airfare + sam

pling equipm
ent

[4] Includes shipping and lab fees
[5] Includes airfare + per diem
[6] Includes all costs for docum

ent prep
Source of Cost Data;

Professional judgm
ent and engineering experience, unless specified and notated. 

Labor rates for sam
pling personnel are based on typical labor rates for the area.

C
ost A

djustm
ent C

hecklist;
COST ESTIM

ATE FACTriR:
Includes H&S Productivity (labor & equip)?
Cost escalation to base year?
Area cost factored in?
Subcontractor overhead and profit included? 
Prim

e contractor overhead and profit included?

Assum
ed included in cost data.

C
urrent year is base year.

Assum
ed included in cost data.

Assum
ed included in cost data.

Includes 15% overhead. P
rofit is included w

ith cost sum
m

ary.

C-12

28,400

Persorinel (2-m
an crew @ 2 12-hour days)*

hours
48

$
100.00

$
4,800.00

Supplies/Travel*
days

3
s

3,000.00
$

9,000.00
Soil/G

roundw
ater Sam

pling and Lab Testing*
sam

ple
20

$
450.00

S
9,000.00

C
onsultant  travel (for site visit and interviews)*

days
2

$
500.00

s
1,000.00

Report Prep (interview
s, research, reporting)*

lum
p sum

1
$

25,000.00
$

25,000.00

$
48,800.00

Five-Year Review - Year 5
Event

1
$

48,800.00
s

38,236

Five-Year Review - Year 10
Event

1
$

53,680.00
s

32,955

Five-Year Review - Year 15
Event

1
$

58,560.00
s

28,168

Five-Year Review - Year 20
Event

1
$

63,440.00
s

23,910

Five-Year Review - Year 25
Event

1
$

68,320.00
s

20,175

Five-Year Review - Year 30
Event

1
$

73,200.00
$

16,937
Subtotal: 5 Yr Reviews: | $

160381

Contractor Fee
10%

of NPW Cost
s

16,038
08iM Contingency

15%
of NPW Cost

$
24,057

Engineering 8i Adm
inistrative (applied on O

&M
)

8%
of NPW Cost

$
12,830
52,926

213,307

Total N
P

W C
ost =| $ 

2
4
ll^

Assum
ed D

iscount Interest Rate = 5.00%
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Florida
 Departm

ent of 
Environm

ental Protection
Bob M

artinez C
enter 

2600 Blair Stone Road 
Tallahassee, Florida 32399-2400

R
ick S

cott 
G

overnor

C
arlos Lopez-C

antera 
Lt. G

overnor

N
oah Valenstein 

Secretary

August 4,2017

U.S. ERA, Region IV 
Superfund Division 
A

ttn: M
r. Peter Thorpe 

61 Forsyth Street, SW
 

Atlanta, GA 30303

Subject: DEP Review
 of D

raft Am
ended Record of Decision 

Am
erican Creosote W

orks Superfund Site 
Pensacola, Escam

bia County, Florida

D
ear M

r. Thorpe:

Thank you for the opportunity to review
 the draft June 2017 Am

ended Record of Decision 
(ARO

D) for the Am
erican Creosote W

orks (ACW
) Superfund site, Pensacola, Escam

bia C
ounty, 

Florida. Florida D
epartm

ent of Environm
ental Protection (DEP) review

 com
m

ents are provided 
below

.

Please also find attached July 28,2017 review
 com

m
ents from

 the U
niversity of Florida (UF)- 

C
enter for Environm

ental &
 Hum

an Toxicology. UF review
 included the follow

ing: 1) the draft 
ARO

D and 2) the M
arch 2017 Probabilistic Risk Assessm

ent (PRA) developed by G
eoSyntec 

C
onsultants for EPA and included in the Final ACW

 Feasibility Study. 
Also included in the UF 

correspondence are the results of the recent ACW
 bioavailability assessm

ent com
pleted by DEP, 

derivation of the site specific relative bioavailability of 0.59 and the corresponding calculation of 
site  specific Alternative Soil Cleanup Target Levels (ASCTLs) for dioxin for the ACW

 site by UF for 
DEP. 

DEP concurs w
ith the attached UF review

 com
m

ents.

Sum
m

ary of the ARO
D recom

m
ended site rem

edy:

The prim
ary contam

inants in the soil, sedim
ents and groundw

ater released as a consequence of 
the form

er w
ood treating operations at ACW

 are sem
i-volatile organic com

pounds (SVOCs), 
polycyclic arom

atic hydrocarbons (PAHs) pentachlorophenol (PCP) and dioxin. 
Section 12.0 and 

Figure 10 of the draft AROD propose the follow
ing com

bination of containm
ent and treatm

ent 
alternatives to address onsite and offsite DNAPL/sources and soils as w

ell as contam
inated 

groundw
ater including treatm

ent of onsite and offsite PCP in groundw
ater and groundw

ater 
m

onitoring, in the five (5) C
ontam

inated M
edia Zones (CM

Zs) defined in the Feasibility Study 
and the ARO

D:



CM
Z-1- M

ain (on facility) Source Zone- 
Alternative #2. Barrier W

all and C
ontainm

ent 
Cap- DNAPL, residual creosote and creosote stained soils including principal threat 
w

aste (PTW
) w

ill be contained in place w
ith a low

 perm
eability cap and slurry w

all 
extending to the clay unit located approxim

ately 100 ft bis. D
ioxin and 5VOC/PAH 

contam
inated  vadose zone soils and PTW

 in CM
Z-4A w

ill be excavated and relocated 
under the CM

Z-1 cap, along w
ith contam

inated soils and debris piles from
 previous off- 

facility excavations and tem
porarily stockpiled in CM

Z-4A.
CM

Z-2A- Extended (on facility) DNAPL plum
e - Alternative #3. ISEE)- 

DNAPL 
contam

ination in this area w
ill be addressed using Steam

 Enhanced Extraction (SEE) and 
m

ultiphase extraction system
 (M

PE) to recover and treat m
obile and residual DNAPL 

w
ith a rem

edial goal of subsurface soils "free of residual DNAPL". Additional delineation 
w

ill be conducted during rem
edial design (RD) to delineate the vertical extent of DNAPL, 

currently confirm
ed at 137 ft bis by SB-527.

CM
Z-2B- Extended (off facility) DNAPL plum

e- Alternative #3 (SEEl- Creosote DNAPL in 
the shallow

 zone (above the shallow
 clay at approxim

ately 20 ft bis) w
ill be addressed 

using SEE and M
PE to recover and treat m

obile DNAPL. Isolated stringers of residual 
contam

ination below
 the clay w

ill not be actively treated based on Solute m
odel 

predictions that the Bayou w
ould not be im

pacted by groundw
ater contam

inant 
discharge over the next 50 years.
CM

Z-3- Secondary Source Zone/Absorbed Phase Zone (on facility) - 
Alternative #2 

(ISCO/ISEB)- 
O

nsite saturated zone sources outside of the CM
Z-1 area w

ill be 
addressed by insitu chem

ical oxidation and/or enhanced biorem
ediation treatm

ent 
barriers on the northern and southern CM

Z-3 boundaries to depths of 80 ft bis to 
prom

ote aerobic degradation and chem
ical destruction of the creosote and 

pentachlorophenol (PCP) source and related groundw
ater contam

ination as w
ell as 

m
itigate dissolved plum

e m
igration tow

ard Pensacola Bay. 
Additional PCP 

characterization is necessary in the RD to identify the PCP source and support a flexible 
treatm

ent system
 layout. G

roundw
ater contam

ination has been docum
ented in 

m
onitoring w

ells (M
W

) O
W

-9 and CW
6 at depths of 60 ft bis. Solute m

odeling predicted 
that PCP could reach Pensacola Bay, consistent w

ith available data.
CM

Z-4A- Surface Soil Contam
ination (on facility)- Alternative #2- (Excavation. 

Encapsulation inside CM
Z-1 Barrier W

all)- All CM
Z-4A vadose zone contam

inated soils 
(0-3 ft bis)- except soils overlying CM

Z-3 - will be excavated and placed inside the CM
Z-1 

Barrier W
all and capped. Dioxins and SVOC/PAHs in CM

Z-4 exceed the LDR criteria and 
are considered PTW

. In lieu of treatm
ent which is cost prohibitive, CM

Z-4A vadose zone 
soils overlying CM

Z-3 (estim
ated 61,794 cy) w

ill be placed in an encapsulated cell w
ithin 

CM
Z-3.

CM
Z-4B- Surface soil contam

ination (off facility)- Alternative #4- (Excavation /D
isposal 

O
n-facilitv over CM

Z-2A/3 Areas)- Excavation of approxim
ately 53,617 cy of offsite 

dioxin contam
inated soils (EPA action level of 50 ng/kg dioxin) to an estim

ated depth of 
2 ft bis and disposal on the (form

er ACW
) facility property over the CM

Z-2A/3 areas. 
O

ffsite contam
inated soils in Pine and G

im
ble Street right of ways (9208 cy) exceed the 

LDR, are considered PTW
 and w

ill be disposed in the CM
Z-1 containm

ent cell(??).



• 
CM

Z-5- Extended Dissolved G
roundw

ater Plum
e (on and off facility)- Interim

 Alternative 
#3- (ISCO/ISEB Treatm

ent Barriers)- This alternative supplem
ents the onsite CM

Z-3 
Alternative #2 rem

edy. PCP groundw
ater contam

ination on and off facility on the 
eastern portion of the site w

ill be treated insitu w
ith an infusion of gaseous oxygen as 

w
ell as nutrients if necessary. M

onitoring of the naphthalene/SVO
C

 plum
e on the 

w
estern portion of the Site is proposed to confirm

 a decline in groundw
ater 

contam
inant concentrations in response to the source rem

edies and contam
inant flux 

reduction on the facility. 
Should m

onitoring not show
 sufficient abatem

ent of the 
naphthalene plum

e in a 5 year tim
efram

e follow
ing im

plem
entation of the CM

Z-1, 2A 
and 2B source rem

edies, an evaluation of other alternatives w
ill be com

pleted so that a 
final rem

edy can be selected and docum
ented in a Final ROD for CM

Z-5. W
ith sufficient 

abatem
ent  in that initial 5 year tim

efram
e, active groundw

ater treatm
ent at the Bay 

w
ould not be necessary.

The estim
ated cost of the EPA selected rem

edy is $35.3 m
illion.

PEP AROD review
 com

m
ents are as follows:

DEP supports the technologies selected in the draft AROD to address DNAPL, soil and
groundw

ater contam
ination at the ACW

 site.

• 
Section 12.0- Selected Rem

edy
o 

DEP recom
m

ends that Section 12 focus on a sum
m

ary of the selected
alternative for each CM

Z. The text in this Section discussing the rationale for 
and com

parison to other alternatives (not selected) is confusing and w
ould 

seem
 m

ore appropriate in Section 10, C
om

parative Analysis.
o 

There appear to be som
e inconsistencies betw

een the rernedial com
ponents 

outlined in^$ection 12.0 and those phases or actions identified in Part 1: 
D

eclaration, particularly CM
Z-4A.

o 
CM

Z-4A: In Section 4.6.2 of the Feasibility Study (FS), the proposed CM
Z-4A 

A
lternative U2 for contam

inated vadose zone soils in the 0-3 ft bis interval is to 
excavate all those soils in CM

Z-2A and overlying CM
Z-3 (estim

ated 61,794 cy) 
and place those soils inside the CM

Z-1 containm
ent system

 for long term
 

isolation. C
onversely, the selected rem

edy for CM
Z-4A (based on A

lternative #2 
in Sections 9.5.2 and 12.2.5 of the draft ARO

D and including Figure 10) indicates 
that all C

M
Z-4A vadose zone soils (0-3 ft bis)- except vadose zone soils overlying 

CM
Z-3 - w

ill be excavated and placed inside CM
Z-1. The ARO

D states that CM
Z- 

4A vadose zone soils overlying CM
Z-3 w

ill be placed in an encapsulated cell 
w

ithin CM
Z-3. The entire onsite facility area (excluding CM

Z-1) w
iil be covered 

w
ith a 2 ft thick perm

eable cover consisting ofbackfili and hydroseeded.
■ 

DEP was not able to locate previous discussion or evaluation of the use 
of an encapsulated cell in CM

Z-4A. Please confirm
 or correct the above 

inconsistency.
■ 

W
e assum

e that the intended purpose of the cell is to m
itigate direct 

contact and potential sources to groundw
ater. Please provide



construction inform
ation (proposed cell m

aterial and dim
ensions) for 

the encapsulated cell In the ARO
D consistent w

ith that intent.
• 

Please clarify if on facility soil excavation, encapsulated cell
construction, and redisposition of soils into the cell was considered in 
buildup of costs and sequencing of activities.

■ 
C

urrently, proposed soil cleanup target levels (SCTLs) for onsite vadose 
zone soils are based on Com

m
ercial SCTLs, w

ithout consideration of 
potential  leachability. It is likely that both vadose zone soils as w

ell as 
NAPL are contributing to existing groundw

ater contam
ination. Based 

on the FS, DEP understood that all vadose soil (w
ater table estim

ated at 
3 ft bis, fluctuating at 3-5 ft bis) w

ould be excavated and contained 
inside CM

Z-1. Please clarify how
 the proposed AROD revisions to CM

Z- 
4A Alternative #2 w

ill ensure that onsite vadose soils rem
aining outside 

of the CM
Z-1 containm

ent unit w
ill not continue to be a contam

inant 
source to groundw

ater.
Please state in Sections 4.0 and 12.0 of draft ROD, w

here the 35,000 cy of onsite 
stockpiled soils and debris w

ill be relocated and secured on facility as part of the 
rem

edy.
Please state in Sections 4.0 and 12.0 that soils from

 Pine and G
im

ble St that 
exceed LDRs w

ill be relocated in CM
Z-1 as part of the rem

edy, if that is the case. 
CM

Z-2A: Please clarify the CM
Z-2A rem

edial goals in Section 12.0. The selected 
rem

edy states that the goal of SEE in this area is to recover and treat m
obile and 

residual ONAPL w
ith a rem

edial goal of subsurface soils "free of residual 
DNAPL”. it is unclear w

hat criteria w
ill be used to confirm

 that rem
edial goal 

has been m
et. As noted in previous DEP com

m
ents, docum

entation of 
perform

ance and effectiveness of CM
Z-1 containm

ent unit and the 100' clay w
ill 

require dow
ngradient m

onitoring in CM
Z-2A. G

iven the contiguous nature of 
CM

Z-1 and CM
Z-2, rem

ediation of CM
Z-2 should be such that releases from

 the 
CM

Z-1 containm
ent cell at concentrations above groundw

ater cleanup target 
levels (GCTLs) can be recognized. As such, DEP has recom

m
ended active 

rem
ediation of CM

Z-2A to GCTLs.
CM

Z-2B: DEP recom
m

ends that post active rem
edial m

onitoring in this area 
include m

onitoring of groundw
ater contam

inant levels below
 the shallow

 clay to 
evaluate the effectiveness of the source rem

edy and m
odel predictions that 

DNAPL stringers below
 the clay do not require active rem

ediation for the 
groundw

ater to m
eet rem

edial action objectives (RAOs) and groundw
ater 

cleanup levels.
CM

Z-5:
■ 

Please clarify in Part 1: D
eclaration that the CM

Z-5 groundw
ater rem

edy 
represents an interim

 rem
edy, consistent w

ith Section 12.0. 
The 

D
eclaration states that AROD represents the final rem

edy.
■ 

Please clarify in Section 12.0 that the CM
Z-5 A

lt #3 rem
edy includes a 

ISCO/ISEB treatm
ent barrier offsite along the Pensacola Bay Shoreline to 

depths of 40 to 80 ft bis on the eastern end of the Site that w
ill be



im
plem

ented as part of this CM
Z-5 rem

edy to address PCP. W
e 

understand that the need for additional treatm
ent to address the 

rem
aining groundw

ater contam
inant plum

e (SVOCs including 
naphthalene) w

ill be based on the initial Five Year Review.
■ 

Please clarify in Section 12.0 that evaluation of sufficient contam
inant 

abatem
ent  in the initial 5 year tim

efram
e w

ill consider not only a 
docum

ented decline in groundw
ater contam

inant concentrations 
throughout the plum

e including SVOCs and PCP, but w
ill also evaluate 

the continued likelihood of im
pacts to surface w

ater via groundw
ater 

contam
inant discharge. As discussed in prior DEP review

 com
m

ents, 
this evaluation m

ay include surface w
ater sam

pling of the Bay, updated 
groundw

ater m
odeling based on m

ore recent data, and confirm
ation of 

a shallow
 clay extending into the Bay that w

ould m
itigate such 

discharge to surface w
ater. Data for site related contam

inants w
ould be 

com
pared to groundw

ater and surface w
ater criteria in C

hapters 62-777 
and 62-302, F.A.C.

■ 
Please clarify in the Section 12.0 that the proposed insitu groundw

ater 
treatm

ent alternatives for CM
Z-3 and CM

Z-5 w
ill also be im

plem
ented 

prior to the FYR evaluation of the effectiveness of the interim
 

groundw
ater rem

edy.
o 

Please clarify in Section 12.0 that Institutional C
ontrols (1C) are an integral 

com
ponent of the selected rem

edy, and discuss the purpose of the ICs and the 
anticipated 1C instrum

ents.
■ 

ICs should include ons/te restrictive covenant(s) to 1) restrict land use to 
a com

m
ercial or park scenario, 2) prohibit activities that w

ould 
com

prom
ise the effectiveness and integrity of the rem

edy including the 
cap and 2 ft of clean fill onsite, outside of the CM

Z-1 containm
ent area, 

and 3) require m
anagem

ent of any contam
inated soils that m

ight be 
brought to the surface as contam

inated m
edia. (N

ote that zoning 
restrictions, fencing, easem

ents, and public notices/advisories and 
signage cited as exam

ple in the FS and AROD as ICs are not considered 
adequate controls.}

■ 
ICs should also include groundw

ater use controls to m
itigate exposure 

to contam
inated groundw

ater in the interim
 until groundw

ater m
eets 

groundw
ater cleanup target levels for unrestricted use. 

G
roundw

ater 
use ICs should include restrictions associated w

ith the existing 
designation of the site vicinity as a "delineated area" under 62-524,
F.A.C. Please clarify if there is an M

em
orandum

 of Agreem
ent in place 

betw
een EPA and the W

ater M
anagem

ent D
istrict to further enhance 

the effectiveness of the delineated area 1C.
■ 

In Part 1: D
eclaration of the AROD, the docum

ent states that "the site 
w

ill have ICs for industrial/com
m

ercial uses only, w
hich also includes 

recreational". These are tw
o distinct types of land uses and exposure 

scenarios, w
ith m

ore stringent criteria for recreational land use. As



discussed elsew
here in DEP com

m
ents, ICs- as w

ell as engineering 
controls- m

ust be such that the resulting rem
edy is protective of both 

scenarios.
o 

Section 12.4 incorrectly references Tables 4 &
 5 rather than Tables 11 & 12 as 

containing the final cleanup levels.

* 
Section 7.0- Sum

m
ary of Site Risks

o 
Section 7.1.5- U

ncertainties
■ 

Please see the attached UF discussion regarding technical concerns w
ith 

the  approach used in developm
ent of the 37 ng/kg dioxin ASCTL (M

arch 
2017 G

eosyntec PRA).
■ 

Please see the attached UF discussion regarding the UF developm
ent of 

the site specific relative bioavailability calculated from
 an oral 

bioaccessibility study using ACW
 soils, and the resulting site specific 

direct exposure ASCTLs for dioxin under residential, 
com

m
ercial/industrial  and recreational land use scenarios using a 

determ
inistic risk assessm

ent approach
■ 

Please update the placeholders in Section 7.1.5 of the AROD to reflect 
the DEP recom

m
ended site specific relative bioavailability (0.59) and 

resulting site specific ASCTLs for dioxin derived by UF.
o 

Section 7.2- Sum
m

ary of Ecological Risk Assessm
ent-

■ 
Section 7.2.3 concludes that w

hile the m
axim

um
 concentrations of 

chem
icals detected in shallow

 groundw
ater exceed Florida M

arine 
SW

QC for Class 3 M
arine Surface w

ater (Fish C
onsum

ption, Recreation, 
Propagation and M

aintenance of Healthy W
ell-balanced Population of 

Fish and W
ildlife), the im

pact of the shallow
 aquifer in the Bay is likely 

to be m
inim

al due to low
 w

ater volum
es and tidal m

ixing. In addition, it 
was noted in the draft AROD that sam

pling of surface w
ater, pore w

ater 
and sedim

ent in Pensacola Bay by USAGE indicated that detected 
concentrations are generally below

 ecological concern. 
DEP requests a 

m
ore detailed discussion in this Section of the frequency and extent of 

these exceedances to dem
onstrate the basis for the conclusion that 

concentrations are below
 ecological concern. There was an EPA review

 
and evaluation of data contained in the June 2008 Phase II RD Activity 
report that m

ay be useful in this regard (see Brett Thom
as em

ail, dated 
9/23/2013).

o 
Please briefly discuss the 2016 EPA rem

oval of contam
inated soil/sedim

ent from
 

the PYC ditch. Please clarify in Section 7.0 that the intent of that rem
oval and 

backfilling of the ditch to an elevation consistent w
ith the adjacent upland was 

to address hum
an health and ecological risk posed by contam

inants in the 
form

er PYC ditch sedim
ent. Please clarify if this rem

edial objective has been 
accom

plished.



• 
Section 7.0- C

ontam
inants of Concern fCOCs)

o 
Soils- Site related soil COCs are identified in Table 1 based on the 2014 HHRA. 
The proposed soil COCs consist of BaP-TEQ, PCP, 2- m

ethyinaphthalene and 
2,3,7,8- Dioxin-TEQ

. 
Review of AROD Tables 3-7 indicate that these 

contam
inants w

ere selected based on concentrations exceeding a 10-4 cancer 
risk or HI of 1 under an on facility industrial or recreation land use scenario 
and/or an offsite residential land use scenario. Based on EPA policy, such 
exceedances w

ould trigger a CERCLA rem
edial action and application of State 

ARARs. A com
parison of the m

axim
um

 concentration of each soil contam
inant 

presented in the FS to C
hapter 62-777, F.A.C. default SCTLs, indicates that 

carbazole and naphthalene should also be identified as on facility soil COCs and 
included in Table 11, Cleanup Levels for Soil COCs.

o 
G

roundw
ater- Table 2 identifies groundw

ater COCs based on a com
parison of 

the  m
ean groundw

ater concentration to the proposed screening value. Use of 
the m

ean is not consistent w
ith C

hapter 62-780 or EPA guidance. Additionally, 
m

any of the proposed screening values in Table 2 exceed the GCTLs 
prom

ulgated in C
hapter 62-777. 

N
ever the less, a com

parison of groundw
ater 

contam
inant levels to the GCTLs does not change the list of COCs, w

hich 
appears com

prehensive.
Please see UF corrections to groundw

ater screening values based on C
hapter 

62-777, F.A.C.

• 
Section 8.0- Cleanup Levels-

o 
Soil cleanup levels- Table 11 reflects C

hapter 62-777 residential or
com

m
ercial/industrial default SCTLs. If a Park or recreational land use scenario 

is anticipated on the form
er facility property, recreational based ASCTLs should 

also be identified in the AROD consistent w
ith that anticipated land use. 

As 
noted in the 2014 FS/Risk Assessm

ent review
 com

m
ents, DEP recom

m
ends an 

exposure frequency of 200 d/y for 14 years for the non-ditch recreational 
scenario. These input values have been used by DEP for park visitation in 
Florida at other sites. Using a 10-6 risk m

anagem
ent level and default 

assum
ptions, the recreational dioxin soil criterion, for exam

ple, w
ould be 17 

ng/kg. 
If the site specific relative bioavailability at ACW

 is considered, the site 
specific recreational ASCTL for dioxin w

ould be 28 ng/kg (see attached UF 
correspondence).
In lieu of identifying recreational SCTLs for all COCs in the AROD, the rem

edy 
could require an engineering control over the entire on facility property (such as 
2 ft thickness of clean fill, low

 perm
eability cap or pavem

ent, or com
bination of 

such controls) to effectively m
itigate direct contact under a recreational land 

use scenario. 
Appropriate restrictions w

ould be docum
ented in a restrictive 

covenant (discussed above).

O
n facility Soils-The presence of leachable vadose zone soils should be 

discussed in the AROD. H
ow

 the rem
edy w

ill address these leachable soils and



the basis for m
aking that determ

ination should be clearly stated in the AROD.
As noted in previous DEP com

m
ents, leachability criteria for all soil 

contam
inants, particularly those w

ith corresponding GCTL exceedances, should 
be included as rem

edial goals in the ROD. In lieu of site specific leachability 
criteria. C

hapter 62-777, F.A.C. default leachability SCTTLs w
ould apply. 

Conversely, if all on facility vadose zone soils are to be excavated and placed 
w

ithin the CM
Z-1 containm

ent unit (or otherw
ise effectively encapsulated to 

address the leachable m
ass), then identification of num

eric soil leachability 
criteria m

ay not be required in the AROD.

o 
O

ffsite Soiis (CM
Z-4B)

EPA has proposed offsite soil rem
ediation based on the Conceptual Site M

odel 
(CSM

) presented in Section 5 of the AROD, exposure units (EUs) as show
n in 

Figures 5 and 6, and application of the EPA's rem
edial action trigger policy using 

the  m
ore stringent of an HI of 1 or 10-4 cancer risk. 

The dioxin trigger based 
on an HI of 1 w

ill determ
ine w

here rem
edial action of offsite soils w

ill occur, as 
outlined in the follow

ing excerpt from
 Section 5.1 of the AROD (italics added):

"AH off-facility contam
ination has been divided into tw

o exposure units based on 
how

 the contam
ination w

as transported off facility. EPA's hazard index (HI) of 1 
fo

r dioxin is 50 parts per trillion (ppt). Action is triggered in each exposure unit 
based on residential use and EPA's HI of 1. RA is triggered in each exposure unit. 
W

hen that RA is triggered, Florida's SCTLs are applicable w
ithin each exposure 

unit. The cleanup num
ber fo

r each exposure unit w
ill be Florida's SCTL, w

hich 7 
ppt fo

r dioxin. There w
ill be no further dioxin delineation outside of the exposure 

units during the R
em

edial Design (RD). "

DEP has the follow
ing concerns w

ith this approach to offsite soil contam
ination.

■ 
Use of a rem

edial action trigger that is less stringent that a 10-6 cancer 
risk and HI of 1 is not consistent w

ith State ARARs and w
ould result in 

elim
ination of properties w

ith contam
ination that requires rem

ediation 
to m

eet the State's prom
ulgated levels of protection.

■ 
As noted in previous DEP review

 com
m

ents on the FS, congener analysis 
and risk assessm

ent, it appears that exclusion of properties from
 

Rem
edial Action based on the congener fingerprinting data is 

prem
ature and underestim

ates the extent of site related soil 
contam

ination and related risk. It appears that the EUs presented in 
Figures 5 and 6 of the AROD represent EPA's anticipated areas of offsite 
soil rem

ediation. 
DEP strongly recom

m
ends additional soil sam

pling 
during the RD and use of a w

eight of evidence approach that considers 
not only the congener analysis but also concentration gradients to 
determ

ine the location and extent of offsite, site related soil 
contam

ination.



■ 
Review of the Figures 5 and 6 and related dioxin data m

aps in the FS 
indicates that there is an absence of data to support the proposed lim

its 
of rem

ediation and that additional delineation outside of the proposed 
EUs w

ill need to be conducted during the RD or as part of confirm
atory 

sam
pling during the Rem

edial Action to ensure that the rem
edy is 

protective, consistent w
ith the State 10-6 risk m

anagem
ent level.

■ 
In Section 5.0, the CSM

 proposes 2 m
ajor m

echanism
s for transport of 

contam
ination from

 on facility to offsite properties- vehicular traffic and 
overland flow

. O
verland flow

 included surface runoff/m
igration from

 
the facility south to the Bay including via the PYC ditch as w

ell as runoff 
w

est, north and east of the facility property. The FS indicates that trucks 
loaded w

ith treated poles w
ould leave the m

ain entrance of South J 
Street, driving dow

n Pine or Cypress Streets resulting in deposition of 
contam

inants along the vehicular traffic routes. The distribution of 
offsite dioxin contam

inated soils w
ould seem

 consistent w
ith these 

m
igration pathways. H

ow
ever, it does not appear that the proposed 

exposure units fully consider offsite contam
inant trends and the 

docum
ented presence of dioxin contam

ination in all dow
ngradient 

areas that are likely site related. These areas include:
1) 

South of Cypress betw
een J and I Streets (dioxin)

2) 
N

orth and South of Cypress betw
een H and G Streets (dioxin; PAH 

to north)
3) 

N
orthw

est of F Street and Cypress intersection (dioxin)
4) 

Im
m

ediately east of F Street betw
een Pine and G

im
ble (dioxin)

5) 
South of G

im
ble betw

een F and G Streets (dioxin)
6) 

South of M
ain Street betw

een Barrancas Ave and I Street (dioxin)
7) 

N
orth and South of Sonya betw

een J &
 K Streets, outside of the 

proposed EUs (PAHs)
8) 

South of SE ditch at F Street (PAHs)
■ 

The proposed areas of rem
ediation do not consider the BAP-TEQ

 SCTL 
exceedances docum

ented in the 1997 offsite soil sam
pling. W

hile this 
data was based on com

posite sam
ples, the data did indicate likely 

exceedances, particularly in the vicinity of the PYC ditch contam
inant 

m
igration  pathw

ay, w
here DNAPL has been docum

ented. O
ffsite BAP- 

TEQ
 soil concentrations w

ere observed as high as 850 ug/kg (above the 
100 ug/kg default residential SCTL). Additional soil sam

pling for 
carcinogenic PAHs is recom

m
ended during the RD to confirm

 that site 
related BAP-TEQ exceedances are not present offsite (see areas above).

■ 
Please note that w

hile the FS and AROD assum
e offsite soil rem

ediation 
to 2 ft bis, soil exceeding the C

hapter 62-777 F.A.C. default residential 
SCTL or appropriate site specific ASCTL throughout the vadose zone 
m

ust be addressed to allow
 unrestricted residential use.

R
ecom

m
endation- DEP recently com

pleted an oral bioaccessibility study at the 
ACW

 site to evaluate site specific relative bioavailability of dioxin in soils and to



support developm
ent of site specific ASCTL(s) for dioxin based on Florida's risk 

m
anagem

ent criteria of 10-6 and HI of 1. Using 12 soil sam
ples from

 the ACW
 

site, the assessm
ent confirm

ed a m
ean bioaccessibility of 0.59 w

hich was used 
as the site specific relative bioavailability for dioxin in soil. Based on a 
determ

inistic risk calculation, the site specific health based ASCTL under a 
residential land use scenario w

ould be 15 ng/kg, dioxin-TEQ
. 

DEP recom
m

ends 
that this site specific soil criterion be used to inform

 the offsite dioxin delineation 
and confirm

 the areas to be addressed by the offsite soil rem
edy.

G
roundw

ater Prelim
inary Rem

edial G
oals (PRGs) (Table 12} -

■ 
Table 12 identifies up to 4 different PRGs for each COC such that 
rem

edial goals are not clear. 
DEP understands that the proposed CM

Z- 
5 alternative represents an interim

 groundw
ater rem

edy. 
As stated in 

the draft AROD, further evaluation of the need for additional 
groundw

ater rem
edial action and the effectiveness of the source and 

interim
 groundw

ater rem
edy in addressing contam

inated groundw
ater 

w
ill be conducted in a 5 year tim

e fram
e after im

plem
entation of the 

C
M

Z-1,2A and 2B source rem
edies. 

DEP recom
m

ends that a single PRG 
be applied to each COC and identified as the groundw

ater cleanup goal 
in the ROD to facilitate that evaluation. Consistent w

ith CERCLA, w
here 

m
ore stringent, the prom

ulgated State standard or criterion (GCTL) 
under Chapters 62-550 and 62-777, F.A.C. w

ould be relevant and 
appropriate for each contam

inant and should be reflected in this AROD 
as the final PRGs.

■ 
Please correct the DEP GCTLs cited in Table 12 for the follow

ing- 
2-M

ethylphenol (35 ug/l), 4-M
ethylphenol (3.5 ug/l) and 2,4- 

D
im

ethylphenol (140 ug/l).

o 
Surface w

ater-
• 

Section 8.1, Section 12.0- No sum
m

ary table of surface w
ater COCs and 

corresponding surface w
ater quality criteria (SW

QC) for m
arine surface 

w
ater have been included in the AROD. In lieu of such a table, please 

clarify in the text that Chapters 62-302 Class II SW
QC and 62-777 

Surface w
ater CTLs for site related COCs are relevant and appropriate 

w
hen evaluating the effectiveness of the rem

edy in protecting m
arine 

surface w
aters from

 m
igration of contam

inated groundw
ater into 

Pensacola Bay/ Bayou Chico, and to confirm
 that the AROD rem

edial 
action objectives (RAOs) have been m

et.

State Acceptance- 
Part I: D

eclaration. Section 10.8 and Appendix C
o 

Please rem
ove the statem

ent in Part 1: D
eclaration that "the State of Florida 

concurs w
ith the Selected Rem

edy". 
Please rem

ove the reference in 
Section 10.8 to "FDEP concurrence letter included as Appendix C".



DEP does not norm
ally provide form

al concurrence w
ith a Superfund site 

rem
edy prior to receipt of the final executed ROD or AROD. The DEP 

concurrence letter is not included as an attachm
ent to the ROD or AROD.

• 
ARARs- Tables 13 and 14

o 
Action Specific ARARs- The follow

ing should be considered for AG
/V

■ 
C

hapter 62-780.222, F.A.C. - requires w
arning signs at hazardous 

w
aste sites.

■ 
C

hapter 62-701.340, 62-701.400 and 62-701.600, F.A.C. - provides 
requirem

ents for final cover design and construction of a landfill 
cover.

■ 
C

hapter 62-780.680(2) and 62-780.680(3)- provides the criteria and 
requirem

ents for use of institutional and engineering controls in a 
risk based closure. Som

e portions of site m
ay be restricted or 

capped.
o 

Note that Section 13.2 incorrectly references tables "12 and 13" as the 
ARARs tables.

• 
Please provide the referenced Appendices. None w

ere provided w
ith the draft 

ARO
D for review.

Thank you for consideration of the DEP ARO
D review

 com
m

ents. Please let us know
 if you have 

any questions or w
ould like to discuss further. I can be reached at 850-245-8969.

Sincerely,

Kelsey H
elton

DEP-W
aste Cleanup Program

Attachm
ent



August 14, 2017

e
r

a's response to FDEP's com
m

ents from
 August 4, 2017 listed below

 in yellow
.

PEP AROD
 review

 com
m

ents are as follow
s:

DEP supports the technologies selected in the draft ARO
D to address DNAPL, soil and 

groundw
ater contam

ination at the ACW
 site.

• 
Section 12.0- Selected R

em
edy

o 
DEP recom

m
ends that Section 12 focus on a sum

m
ary of the selected

alternative for each CM
Z. The text in this Section discussing the rationale for 

and com
parison to other alternatives (not selected) is confusing and w

ould 
seem

 m
ore appropriate in Section 10, C

om
parative Analysis.

A
greed

o 
There appear to be som

e inconsistencies betw
een the rem

edial com
ponents 

outlined in Section 12.0 and those phases or actions identified in Part 1: 
D

eclaration,  particularly CM
Z-4A.

A
greed

o 
C

M
Z-4A: In Section 4.6.2 of the Feasibility Study (FS), the proposed C

M
Z-4A 

A
lternative #2 for contam

inated vadose zone soils in the 0-3 ft bis interval is to 
excavate all those soils in C

M
Z-2A and overlying C

M
Z-3 (estim

ated 61,794 cy) 
and place those soils inside the C

M
Z-1 containm

ent system
 for long term

 
isolation. C

onversely, the selected rem
edy for C

M
Z-4A (based on A

lternative #2 
in Sections 9.5.2 and 12.2.5 of the draft ARO

D and including Figure 10) indicates 
that all C

M
Z-4A vadose zone soils (0-3 ft bis)- except vadose zone soils overlying 

C
M

Z-3 - w
ill be excavated and placed inside C

M
Z-1. The ARO

D states that C
M

Z- 
4A vadose zone soils overlying C

M
Z-3 w

ill be placed in an encapsulated cell 
w

ithin C
M

Z-3. The entire onsite facility area (excluding C
M

Z-1) w
ill be covered 

w
ith a 2 ft thick perm

eable cover consisting o
f backfill and hydroseeded.

■ 
DEP w

as not able to locate previous discussion or evaluation of the use 
of an encapsulated cell in CM

Z-4A. Please confirm
 or correct the above 

inconsistency.
■ 

W
e assum

e that the intended purpose of the cell is to m
itigate direct 

contact and potential sources to groundw
ater. Please provide 

construction inform
ation (proposed cell m

aterial and dim
ensions) for 

the encapsulated cell in the ARO
D consistent w

ith that intent.
■ 

Please clarify if on facility soil excavation, encapsulated cell 
construction, and redisposition of soils into the cell w

as considered in 
buildup of costs and sequencing of activities.

■ 
C

urrently, proposed soil cleanup target levels (SCTLs) for onsite vadose 
zone soils are based on C

om
m

ercial SCTLs, w
ithout consideration of 

potential leachability. It is likely that both vadose zone soils as w
ell as 

NAPL are contributing to existing groundw
ater contam

ination. Based



on the FS, DEP understood that ail vadose soil (w
ater table estim

ated at 
3 ft bis, fluctuating at 3-5 ft bis) w

ould be excavated and contained 
inside CM

Z-1. Please clarify how
 the proposed ARO

D revisions to CM
Z- 

4A A
lternative #2 w

ill ensure that onsite vadose soils rem
aining outside 

of the CM
Z-1 containm

ent unit w
ill not continue to be a contam

inant 
source to groundw

ater.

These changes w
ere m

ade w
ith the purpose to m

itigate direct contact 
and potential sources to groundw

ater. A
n additional benefit w

as to level 
out the heights o

f the tw
o caps so they w

ere m
ore level w

ith each other. 
W

ithout these changes the C
M

Z-1 cap w
ould be significantly higher than 

the C
M

Z-2A
/3 cap.

A
ll C

M
Z-4A

 (this includes the upper 3 fe
e
t o

f C
M

Z2A) soils w
ith the 

exception o
f soils th

a
t overlay C

M
Z-3 w

ould be placed inside the C
M

Z-1 
A

lternative #2 B
arrier W

all and capped fo
r long-term

 isolation. 
C

M
Z-4A

 
soils overlying C

M
Z-3 w

ill be placed w
ithin an encapsulated cell w

ithin 
C

M
Z-3. 

The entire C
M

Z-2A
/3 area w

ill be encapsulated, 
o 

in Sections 4.0 and 12.0 of draft ROD, w
here the 35,000 cy of onsite stockpiled 

soils and debris w
ill be relocated and secured on facility as part of the rem

edy. 
They w

ill go in C
M

Z-2A/3. This w
os changed in the ROD. 

o 
Please state in Sections 4.0 and 12.0 that soils from

 Pine and G
im

ble St that 
exceed LDRs w

ill be relocated in C
M

Z-1 as part of the rem
edy, if that is the case. 

They w
ill go in CM

Z-1. This w
as changed in the ROD. 

o 
C

M
Z-2A: Please clarify the C

M
Z-2A rem

edial goals in Section 12.0. The selected 
rem

edy states that the goal of SEE in this area is to recover and treat m
obile and 

residual  DNAPL w
ith a rem

edial goal of subsurface soils "free of residual 
DNAPL". It is unclear w

hat criteria w
ill be used to confirm

 that rem
edial goal 

has been m
et. As noted in previous DEP com

m
ents, docum

entation of 
perform

ance and effectiveness of CM
Z-1 containm

ent unit and the 100' clay w
ill 

require dow
ngradient m

onitoring in C
M

Z-2A. G
iven the contiguous nature of 

C
M

Z-1 and C
M

Z-2, rem
ediation of CM

Z-2 should be such that releases from
 the 

C
M

Z-1 containm
ent cell at concentrations above groundw

ater cleanup target 
levels (GCTLs) can be recognized. As such, DEP has recom

m
ended active 

rem
ediation of C

M
Z-2A to GCTLs.

A sentence w
ill be added to the RO

D stating "C
M

Z-2A w
ill be rem

ediated to a 
level that w

ill be able to detect leakage from
 C

M
Z-l's containm

ent rem
edy. This 

level w
ill be determ

ined during the R
em

edial D
esign. "

o 
C

M
Z-2B; DEP recom

m
ends that post active rem

edial m
onitoring in this area 

include  m
onitoring of groundw

ater contam
inant levels below

 the shallow
 clay to 

evaluate the effectiveness of the source rem
edy and m

odel predictions that 
DNAPL stringers below

 the clay do not require active rem
ediation for the 

groundw
ater to m

eet rem
edial action objectives (RAO

s) and groundw
ater 

cleanup  levels.



This w
as described in Section 12.0. Agreed, 

o 
C

M
Z-5:
■ 

Please clarify in Part 1: D
eclaration that the C

M
Z-5 groundw

ater rem
edy 

represents an interim
 rem

edy, consistent w
ith Section 12.0. 

The 
D

eclaration  states that ARO
D represents the final rem

edy.
The D

eclaration w
as changed.

■ 
Please clarify in Section 12.0 that the C

M
Z-5 A

lt #3 rem
edy includes a 

ISCO/ISEB treatm
ent barrier offsite along the Pensacola Bay Shoreline to 

depths  of 40 to 80 ft bis on the eastern end of the Site that w
ill be 

im
plem

ented as part of this C
M

Z-5 rem
edy to address PCP. W

e 
understand that the need for additional treatm

ent to address the 
rem

aining groundw
ater contam

inant plum
e (SVOCs including 

naphthalene) w
ill be based on the initial Five Year R

eview.
A

ny additional groundw
ater actions w

ill be accessed during the first Five 
Year R

eview
 of the rem

edy. D
uring the first Five Year R

eview
, the 

protection o
f the surface w

ater of Pensacola Bay w
ill also be evaluated.

■ 
Please clarify in Section 12.0 that evaluation of sufficient contam

inant 
abatem

ent in the initial 5 year tim
efram

e w
ill consider not only a 

docum
ented decline in groundw

ater contam
inant concentrations 

throughout the plum
e including SVOCs and PCP, but w

ill also evaluate 
the continued likelihood of im

pacts to surface w
ater v\a groundw

ater 
contam

inant discharge. As discussed in prior DEP review
 com

m
ents, 

this evaluation m
ay include surface w

ater sam
pling of the Bay, updated 

groundw
ater m

odeling based on m
ore recent data, and confirm

ation of 
a shallow

 clay extending into the Bay that w
ould m

itigate such 
discharge to surface w

ater. Data for site related contam
inants w

ould be 
com

pared to groundw
ater and surface w

ater criteria in C
hapters 62-777 

and 62-302, F.A.C.
D

uring the first Five Year R
eview

, the protection of the surface w
ater of 

Pensacoia Bay w
ill also be evaluated. 

This sitew
ide RO

D is an interim
 

rem
edy fo

r groundw
ater. 

The final groundw
ater RO

D w
ill include GCTL 

and surface w
ater criteria as clean up num

bers.

This language w
as added to the RO

D: "Any additional groundw
ater 

actions w
ill be accessed during the first Five Year R

eview
 of the rem

edy. 
D

uring the first Five Year R
eview, the protection of the surface w

ater of 
Pensacola Bay w

ill also be evaluated. If signicant decreasing trends are 
present at the first Five Year R

eview
 a final groundw

ater ROD could be 
w

ritten at that tim
e."

Please clarify in the Section 12.0 that the proposed insitu groundw
ater 

treatm
ent alternatives for C

M
Z-3 and C

M
Z-5 w

ill also be im
plem

ented 
prior to the FYR evaluation of the effectiveness of the interim

 
groundw

ater rem
edy.



Agreed.
o 

Please clarify in Section 12.0 that Institutional C
ontrols (1C) are an integral 

com
ponent of the selected rem

edy, and discuss the purpose of the ICs and the 
anticipated 1C instrum

ents.
■ 

ICs should include onsite restrictive covenant(s) to 1) restrict land use to 
a com

m
ercial or park scenario, 2) prohibit activities that w

ould 
com

prom
ise the effectiveness and integrity of the rem

edy including the 
cap and 2 ft of clean fill onsite, outside of the C

M
Z-1 containm

ent area, 
and 3) require m

anagem
ent of any contam

inated soils that m
ight be 

brought to the surface as contam
inated m

edia. (N
ote that zoning 

restrictions, fencing, easem
ents, and public notices/advisories and 

signage cited as exam
ple in the FS and ARO

D as ICs are not considered 
adequate  controls.)

■ 
ICs should also include groundw

ater use controls to m
itigate exposure 

to contam
inated groundw

ater in the interim
 until groundw

ater m
eets 

groundw
ater cleanup target levels for unrestricted use. 

G
roundw

ater 
use ICs should include restrictions associated w

ith the existing 
designation of the site vicinity as a "delineated area" under 62-524, 
F.A.C. Please clarify if there is an M

em
orandum

 of A
greem

ent in place 
betw

een EPA and the W
ater M

anagem
ent D

istrict to further enhance 
the effectiveness of the delineated area 1C.

■ 
In Part 1: D

eclaration of the ARO
D, the docum

ent states that "the site 
w

ill have ICs for industrial/com
m

ercial uses only, w
hich also includes 

recreational". These are tw
o distinct types of land uses and exposure 

scenarios, w
ith m

ore stringent criteria for recreational land use. As 
discussed elsew

here in DEP com
m

ents, ICs- as w
ell as engineering 

controls- m
ust be such that the resulting rem

edy is protective of both 
scenarios.
There is currently no M

O
A in place betw

een EPA and the W
ater 

M
anagem

ent D
istrict. The tw

o parties are close to getting it finalized 
and put into place. FDEP w

ill be notified once that has been done.

Language w
as added to the RO

D describing the type of ICs needed, 
o  

Section 12.4 incorrectly references Tables 4 &
 5 rather than Tables 11 &

 12 as 
containing the final cleanup levels.
Agreed.

Section 7.0- Sum
m

ary of Site Risks 
o  

Section 7.1.5- U
ncertainties

■ 
Please see the attached UF discussion regarding technical concerns w

ith 
the approach used in developm

ent of the 37 ng/kg dioxin ASCTL (M
arch 

2017 G
eosyntec PRA).

■ 
Please see the attached UF discussion regarding the UF developm

ent of 
the site specific relative bioavailability calculated from

 an oral



bioaccessibility study using ACW
 soils, and the resulting site specific 

direct exposure ASCTLs for dioxin under residential, 
com

m
ercial/industrial and recreational land use scenarios using a 

determ
inistic risk assessm

ent approach
■ 

Please update the placeholders in Section 7.1.5 of the ARO
D to reflect 

the DEP recom
m

ended site specific relative bioavailability (0.59) and 
resulting site specific ASCTLs for dioxin derived by UF.
N

oted and the place holders have been rem
oved.

Section 7.2- Sum
m

ary of Ecological Risk Assessm
ent-

■ 
Section 7.2.3 concludes that w

hile the m
axim

um
 concentrations of 

chem
icals detected in shallow

 groundw
ater exceed Florida M

arine 
SW

Q
C for Class 3 M

arine Surface w
ater (Fish C

onsum
ption, R

ecreation, 
Propagation and M

aintenance of H
ealthy W

ell-balanced Population of 
Fish and W

ildlife), the im
pact of the shallow

 aquifer in the Bay is likely 
to be m

inim
al due to low

 w
ater volum

es and tidal m
ixing. In addition, it 

w
as noted in the draft ARO

D that sam
pling of surface w

ater, pore w
ater 

and sedim
ent in Pensacola Bay by USACE indicated that detected 

concentrations are generally below
 ecological concern. 

DEP requests a 
m

ore detailed discussion in this Section of the frequency and extent of 
these exceedances to dem

onstrate the basis for the conclusion that 
concentrations are below

 ecological concern. There w
as an EPA review

 
and evaluation of data contained in the June 2008 Phase II RD A

ctivity 
report that m

ay be useful in this regard (see B
rett Thom

as em
ail, dated 

9/23/2013).
M

ore language w
as added to the RO

D to describe EPA's position. Som
e 

language w
as added from

 B
rett Thom

as' e-m
ail as suggested.

Please briefly discuss the 2016 EPA rem
oval of contam

inated soil/sedim
ent from

 
the PYC ditch. Please clarify in Section 7.0 that the intent of that rem

oval and 
backfilling of the ditch to an elevation consistent w

ith the adjacent upland w
as 

to address hum
an health and ecological risk posed by contam

inants in the 
form

er PYC ditch sedim
ent. Please clarify if this rem

edial objective has been 
accom

plished.

This sentence w
as added to the R

O
D
 "A

ll hum
an health and ecological risk 

posed by PYC ditch w
as elim

inated by the rem
oval and backfilling o

f the 
ditch during July 2016"in S

ection 7.0.

• 
Section 7.0- C

ontam
inants of C

oncern (COCs)
o 

Soils- Site related soil COCs are identified in Table 1 based on the 2014 HHRA. 
The proposed soil COCs consist of BaP-TEQ

, PCP, 2- m
ethyinaphthalene and 

2,3,7,8- Dioxin-TEQ
. 

R
eview

 of ARO
D Tables 3-7 indicate that these 

contam
inants w

ere selected based on concentrations exceeding a 10-4 cancer 
risk or HI of 1 under an on facility industrial or recreation land use scenario 
and/or an offsite residential land use scenario. Based on EPA policy, such 
exceedances w

ould trigger a CERCLA rem
edial action and application of State



ARARs. A com
parison of the m

axim
um

 concentration of each soil contam
inant 

presented  in the FS to C
hapter 62-777, F.A.C. default SCTLs, indicates that 

carbazole and naphthalene should also be identified as on facility soil COCs and 
included  in Table 11, C

leanup Levels for Soil COCs.

Please review
 table 9. lA

 and 9. IB
 in the 2014 H

H
RA. 

Those are the 
tables were EPA

 looks at the accum
ulated risk for a C

O
PC

 and decides if 
it becom

es a C
O

C
 or not. Carbazole and N

aphthalene do not have 
enough risk associated w

ith them
 to becom

e CO
Cs.

o 
G

roundw
ater- Table 2 identifies groundw

ater COCs based on a com
parison of 

the m
ean groundw

ater concentration to the proposed screening value. Use of 
the m

ean is not consistent w
ith C

hapter 62-780 or EPA guidance. A
dditionally, 

m
any of the proposed screening values in Table 2 exceed the GCTLs 

prom
ulgated in C

hapter 62-777. 
N

ever the less, a com
parison of groundw

ater 
contam

inant levels to the GCTLs does not change the list of COCs, w
hich 

appears com
prehensive.

Please see UF corrections to groundw
ater screening values based on C

hapter 
62-777, F.A.C.
N

oted.

• 
Section 8.0- C

leanup Levels-
o 

Soil cleanup levels- Table 11 reflects C
hapter 62-777 residential or

com
m

ercial/industrial default SCTLs. If a Park or recreational land use scenario 
is anticipated on the form

er facility property, recreational based ASCTLs should 
also be identified in the ARO

D consistent w
ith that anticipated land use. 

As 
noted in the 2014 FS/Risk Assessm

ent review
 com

m
ents, DEP recom

m
ends an 

exposure frequency of 200 d/y for 14 years for the non-ditch recreational 
scenario. These input values have been used by DEP for park visitation in 
Florida at other sites. Using a 10-6 risk m

anagem
ent level and default 

assum
ptions, the recreational dioxin soil criterion, for exam

ple, w
ould be 17 

ng/kg. 
If the site specific relative bioavailability at ACW

 is considered, the site 
specific recreational ASCTL for dioxin w

ould be 28 ng/kg (see attached UF 
correspondence).
In lieu of identifying recreational SCTLs for all COCs in the ARO

D, the rem
edy 

could require an engineering control over the entire on facility property (such as 
2 ft thickness of clean fill, low

 perm
eability cap or pavem

ent, or com
bination of 

such controls) to effectively m
itigate direct contact under a recreational land 

use scenario. 
A

ppropriate restrictions w
ould be docum

ented in a restrictive 
covenant (discussed above).

The rem
edy includes engineering controls over the entire facility and the 

appropriate 1C in the form
 of a restrictive covenant w

ill be put in place on the 
property.



o 
O

n facility Soils- The presence of leachable vadose zone soils should be
discussed in the ARO

D. H
ow

 the rem
edy w

ill address these leachable soils and 
the basis for m

aking that determ
ination should be clearly stated in the ARO

D.
As  noted in previous DEP com

m
ents, teachability criteria for all soil 

contam
inants, particularly those w

ith corresponding GCTL exceedances, should 
be included as rem

edial goals in the ROD. In lieu of site specific leachability 
criteria. C

hapter 62-777, F.A.C. default leachability SCTLs w
ould apply. 

C
onversely, if all on facility vadose zone soils are to be excavated and placed 

w
ithin the C

M
Z-1 containm

ent unit (or otherw
ise effectively encapsulated to 

address the leachable m
ass), then identification of num

eric soil leachability 
criteria m

ay not be required in the ARO
D.

The w
ater table is at 3 feet. A

ll surficial soil across the facility w
ill be excavated 

and encapsulated under CM
Z-1 except the soil from

 C
M

Z-3. A
ll surficial soil from

 
C

M
Z-3 w

ill be excavated and encapsulated under the C
M

Z-2A/3 area.

o 
O

ffsite Soils (C
M

Z-4B)
EPA has proposed offsite soil rem

ediation based on the C
onceptual Site M

odel 
(CSM

) presented in Section 5 of the ARO
D, exposure units (EUs) as show

n in 
Figures 5 and 6, and application of the EPA's rem

edial action trigger policy using 
the m

ore stringent of an HI of 1 or 10-4 cancer risk. 
The dioxin trigger based 

on an HI of 1 w
ill determ

ine w
here rem

edial action of offsite soils w
ill occur, as 

outlined in the follow
ing excerpt from

 Section 5.1 of the ARO
D (italics added);

"A
ll off-facility contam

ination has been divided into tw
o exposure units based on 

how
 the contam

ination w
as transported o

ff facility. EPA's hazard index (H
I) o

f 1 
fo

r dioxin is 50 parts per trillion (ppt). A
ction is triggered in each exposure unit 

based on residential use and EPA's H
I of 1. RA is triggered in each exposure unit. 

W
hen that RA is triggered, Florida's SCTLs are applicable w

ithin each exposure 
unit. The cleanup num

ber fo
r each exposure unit w

ill be Florida's SCTL, w
hich 7 

ppt fo
r dioxin. There w

ill be no further dioxin delineation outside o
f the exposure 

units during the R
em

edial D
esign (RD). "

DEP has the follow
ing concerns w

ith this approach to offsite soil contam
ination.

Use of a rem
edial action trigger that is less stringent that a 10-6 cancer 

risk and HI of 1 is not consistent w
ith State ARARs and w

ould result in 
elim

ination of properties w
ith contam

ination that requires rem
ediation 

to m
eet the State's prom

ulgated levels of protection.
As noted in previous DEP review

 com
m

ents on the FS, congener analysis 
and risk assessm

ent, it appears that exclusion of properties from
 

R
em

edial Action based on the congener fingerprinting data is 
prem

ature and underestim
ates the extent of site related soil 

contam
ination and related risk. It appears that the EUs presented in 

Figures 5 and 6 of the ARO
D represent EPA's anticipated areas of offsite



soil rem
ediation. 

DEP strongly recom
m

ends additional soil sam
pling 

during the RD and use of a w
eight of evidence approach that considers 

not only the congener analysis but also concentration gradients to 
determ

ine the location and extent of offsite, site related soil 
contam

ination.
R

eview
 of the Figures 5 and 6 and related dioxin data m

aps in the FS 
indicates that there is an absence of data to support the proposed lim

its 
of rem

ediation and that additional delineation outside of the proposed 
EUs w

ill need to be conducted during the RD or as part of confirm
atory 

sam
pling during the R

em
edial A

ction to ensure that the rem
edy is 

protective, consistent w
ith the State 10-6 risk m

anagem
ent level.

In Section 5.0, the CSM
 proposes 2 m

ajor m
echanism

s for transport of 
contam

ination from
 on facility to offsite properties- vehicular traffic and 

overland  flow
. O

verland flow
 included surface runoff/m

igration from
 

the facility south to the Bay including via the PYC ditch as w
ell as runoff 

w
est, north and east of the facility property. The FS indicates that trucks 

loaded w
ith treated poles w

ould leave the m
ain entrance of South J 

Street, driving dow
n Pine or Cypress Streets resulting in deposition of 

contam
inants along the vehicular traffic routes. The distribution of 

offsite dioxin contam
inated soils w

ould seem
 consistent w

ith these 
m

igration pathw
ays. H

ow
ever, it does not appear that the proposed 

exposure units fully consider offsite contam
inant trends and the 

docum
ented presence of dioxin contam

ination in all dow
ngradient 

areas that are likely site related. These areas include:
1) 

South of Cypress betw
een J and I Streets (dioxin)

2) 
N

orth and South of Cypress betw
een H and G Streets (dioxin; PAH 

to north)
3) 

N
orthw

est of F Street and Cypress intersection (dioxin)
4) 

Im
m

ediately east of F Street betw
een Pine and G

im
ble (dioxin)

5) 
South of G

im
ble betw

een F and G Streets (dioxin)
6) 

South of M
ain Street betw

een Barrancas Ave and I Street (dioxin)
7) 

N
orth and South of Sonya betw

een J &
 K Streets, outside of the 

proposed EUs (PAHs)
8) 

South of SE ditch at F Street (PAHs)
The proposed areas of rem

ediation do not consider the BAP-TEQ
 SCTL 

exceedances docum
ented in the 1997 offsite soil sam

pling. W
hile this 

data w
as based on com

posite sam
ples, the data did indicate likely 

exceedances, particularly in the vicinity of the PYC ditch contam
inant 

m
igration pathw

ay, w
here DNAPL has been docum

ented. O
ffsite BAP- 

TEQ
 soil concentrations w

ere observed as high as 850 ug/kg (above the 
100 ug/kg default residential SCTL). A

dditional soil sam
pling for 

carcinogenic PAHs is recom
m

ended during the RD to confirm
 that site 

related BAP-TEQ
 exceedances are not present offsite (see areas above).



■ 
Please note that w

hile the FS and ARO
D assum

e offsite soil rem
ediation 

to 2 ft bis, soil exceeding the C
hapter 62-777 F.A.C. default residential 

SCTL or appropriate site specific ASCTL throughout the vadose zone 
m

ust be addressed to allow
 unrestricted residential use.

R
ecom

m
endation- DEP recently com

pleted an oral bioaccessibility study at the 
AC

W
 site to evaluate site specific relative bioavailability of dioxin in soils and to 

support developm
ent of site specific ASCTL(s) for dioxin based on Florida's risk 

m
anagem

ent criteria of 10-6 and HI of 1. Using 12 soil sam
ples from

 the ACW
 

site, the assessm
ent confirm

ed a m
ean bioaccessibility of 0.59 w

hich w
as used 

as the site specific relative bioavailability for dioxin in soil. Based on a 
determ

inistic risk calculation, the site specific health based ASCTL under a 
residential land use scenario w

ould be 15 ng/kg, dioxin-TEQ
. 

DEP recom
m

ends 
that this site specific soil criterion be used to inform

 the offsite dioxin 
delineation and confirm

 the areas to be addressed by the offsite soil rem
edy.

W
PA has confidence in the two residential exposure units. 

They are based on the C
SM

 
and the dioxin congener analysis. Additional soil sam

pling outside of these exposure 
units can be perform

ed if there is data that suggests that it m
ight be site related to A

C
W

 
in the rem

edial design. 
The sentence “There w

ill be no further dioxin delineation outside 
of the exposure units during the Rem

edial D
esign (RD

).” w
as rem

oved from
 the RO

D
.

EPA
 ’s new

 trigger for BAP
 is 11,000 ug/kg (10-4) or 18,000 ug/kg (H

I=1). This change 
is based on the recent update to the benzo(a) pyrene toxicity assessm

ent in IRIS (link). 
There are no concentrations in the two residential exposure units that trigger action w

ith 
a concentration exceeding either one of those num

bers. 
The vast m

ajority of the BAP
 

contam
ination is located w

ith the existing exposure units. 
The m

ajority of BAP
 w

ill be 
excavated w

ith the dioxin im
pacted soil in the exposure units. 

The sm
all am

ount that w
ill 

be left behind w
ill not pose a significant threat.

https://cfpub.epa.gov/ncea/iris2/chem
icalLanding.cfm

7substance nm
br=136

SoU w
as sam

pled in intervals from
 0-6 inches, 6-12 inches and 12- 24 inches below

 the surface. 
The soil w

ill continue to be sam
pled and rem

ediated until w
e get to the triggered rem

ediation 
goal. 

The soil below
 24 inches no longer has the sam

e potential exposure route fo
r the soil in a 

residential scenario.

G
roundw

ater P
relim

inary R
em

edial G
oals (PRG

s) (Table 12) -
■ 

Table 12 identifies up to 4 different PRGs for each COC such that
rem

edial goals are not clear. 
DEP understands that the proposed CM

Z- 
5 alternative represents an interim

 groundw
ater rem

edy. 
As stated in 

the draft ARO
D, further evaluation of the need for additional 

groundw
ater rem

edial action and the effectiveness of the source and 
interim

 groundw
ater rem

edy in addressing contam
inated groundw

ater 
w

ill be conducted in a 5 year tim
e fram

e after im
plem

entation of the 
C

M
Z-1, 2A and 2B source rem

edies. 
DEP recom

m
ends that a single PRG



be applied to each COC and identified as the groundw
ater cleanup goal 

in the ROD to facilitate that evaluation. C
onsistent w

ith CERCLA, w
here 

m
ore stringent, the prom

ulgated State standard or criterion (GCTL) 
under C

hapters 62-550 and 62-777, F.A.C. w
ould be relevant and 

appropriate for each contam
inant and should be reflected in this ARO

D 
as the final PRGs.
The final groundw

ater RO
D w

ill have GCTLs as the cleanup goals.
■ 

Please correct the DEP GCTLs cited in Table 12 for the follow
ing- 

2-M
ethylphenol (35 ug/l), 4-M

ethylphenol (3.5 ug/l) and 2,4- 
D

im
ethylphenol (140 ug/l).

Agreed.

o 
Surface w

ater-
■ 

Section 8.1, Section 12.0- No sum
m

ary table of surface w
ater COCs and 

corresponding surface w
ater quality criteria (SW

Q
C) for m

arine surface 
w

ater have been included in the ARO
D. In lieu of such a table, please 

clarify in the text that C
hapters 62-302 Class II SW

Q
C and 62-777 

Surface w
ater CTLs for site related COCs are relevant and appropriate 

w
hen evaluating the effectiveness of the rem

edy in protecting m
arine 

surface w
aters from

 m
igration of contam

inated groundw
ater into 

Pensacola Bay/ Bayou Chico, and to confirm
 that the ARO

D rem
edial 

action objectives (RAO
s) have been m

et.
O

ne of the RO
D'S RAO

 is "Provide protection o
f m

arine surface w
aters from

 
m

igration of contam
inated groundw

ater into Pensacola B
ay/B

ayou C
hico." The 

status of the groundw
ater cleanup w

ill be evaluated during the first Five Year 
R

eview
. A

dditional groundw
ater actions w

ill be taken if significant progress has 
not been m

ade at that point. If significant progress has been m
ade, then it is 

possible the final groundw
ater RO

D w
ill be w

ritten at that tim
e w

ith the final 
appropriate groundw

ater rem
edy.

• 
State Acceptance- 

Part I: D
eclaration. Section 10.8 and Appendix C

o 
Please rem

ove the statem
ent in Part 1: D

eclaration that "the State of Florida 
concurs w

ith the Selected R
em

edy". 
Please rem

ove the reference in 
Section 10.8 to "FDEP concurrence letter included as Appendix C".
DEP does not norm

ally provide form
al concurrence w

ith a S
uperfund site 

rem
edy prior to receipt of the final executed RO

D or ARO
D. The DEP 

concurrence letter is not included as an attachm
ent to the RO

D or ARO
D. 

Agreed.

• 
ARARs- Tables 13 and 14

o 
A

ction Specific ARARs- The follow
ing should be considered for AC

W
■ 

C
hapter 62-780.222, F.A.C. - requires w

arning signs at hazardous 
w

aste sites.



■ 
C

hapter 62-701.340, 62-701.400 and 62-701.600, F.A.C. - provides 
requirem

ents for final cover design and construction of a landfill 

cover.
■ 

C
hapter 62-780.680(2) and 62-780.680(3)- provides the criteria and 

requirem
ents for use of institutional and engineering controls in a 

risk based closure. Som
e portions of site m

ay be restricted or 
capped.

o 
N

ote that Section 13.2 incorrectly references tables "12 and 13" as the 
ARARs tables.
Agreed.

• 
Please provide the referenced Appendices. N

one w
ere provided w

ith the draft 
ARO

D for review
.

M
tach^d



Florida
 D

epartm
ent of 

Environm
ental Protection

Bob M
artinez C

enter 
2600 Blair Stone Road 

Tallahassee, Florida 32399-2400

Rick Scott 
G

overnor

Carlos Lopez-C
antera 

Lt. G
overnor

Noah Valenstein 
S

eaetary

August 21,2017

U.S. ERA, Region IV 
Superfund Division 
Attn: M

r. Peter Thorpe 
61 Forsyth Street, SW

 
Atlanta, GA 30303

Subject: EPA-DEP Responses to DEP Com
m

ents, D
raft Record of Decision, June 2017 

Am
erican Creosote W

orks Superfund Site 
Pensacola, Escam

bia County, Florida

Dear M
r. Thorpe:

Thank you for the August 14, 2017 EPA responses to DEP com
m

ents (RTCs) on the draft 
Am

ended Record of Decision (AROD). 
This is to acknow

ledge EPA's RTCs and docum
ent 

DEP's understanding of those responses. DEP looks forw
ard to receipt of the revised AROD 

including Appendices and Figures in response to our com
m

ents and recom
m

ended 
clarifying ARO

D edits also provided to you on August 17*^ 
to confirm

 that DEP com
m

ents 
have been addressed. W

e appreciate EPA's consideration and look forw
ard to design and 

im
plem

entation of the site rem
edy.

W
e have retained the sam

e form
at, w

ith EPA's responses in yellow
 follow

ing each original 
DEP com

m
ent and DEP's subsequent response identified in blue italics. W

e request that 
EPA include this August 21,2017 correspondence as w

ell as the original and m
ore lengthy 

DEP review
 com

m
ents dated August 4, 2017 (attached) in an Appendice in the final AROD, 

entitled "State C
orrespondence".

DEP AROD review
 com

m
ents and EPA-DEP RTCs are as follow

s:

DEP supports the technologies selected in the draft AROD to address DNAPL, soil and 
groundw

ater contam
ination at the ACW

 site.

• 
Section 12.0- Selected Rem

edy
o 

DEP recom
m

ends that Section 12 focus on a sum
m

ary of the selected
alternative for each CM

Z. The text in this Section discussing the rationale for 
and com

parison to other alternatives (not selected) is confusing and w
ould 

seem
 m

ore appropriate in Section 10, Com
parative Analysis.

‘if^greed Thank you.



There appear to be som
e inconsistencies betw

een the rem
edial com

ponents 
outlined in Section 12.0 and those phases or actions identified in Part 1: 
D

eclaration, particularly C
M

Z-4A.
^re

e
d
 Thank you.

C
M

Z-4A: In S
ection 4.6.2 of the Feasibility S

tudy (FS), the proposed C
M

Z-4A 
A

lternative #2 for contam
inated vadose zone soils in the 0-3 ft bis interval is to 

excavate all those soils in C
M

Z-2A and overlying CM
Z-3 (estim

ated 61,794 cy) 
and place those soils inside the C

M
Z-1 containm

ent system
 for long term

 
isolation. C

onversely, the selected rem
edy for C

M
Z-4A (based on A

lternative U2 
in S

ections 9.5.2 and 12.2.5 of the draft AR
O

D and including Figure 10) indicates 
that all C

M
Z-4A vadose zone soils (0-3 ft bis)- except vadose zone soils overlying 

C
M

Z-3 - w
ill be excavated and placed inside C

M
Z-1. The AR

O
D states that C

M
Z- 

4A vadose zone soils overlying C
M

Z-3 w
ill be placed in an encapsulated cell 

w
ithin C

M
Z-3. The entire onsite facility area (excluding C

M
Z-1) w

ill be covered 
w

ith a 2 ft thick perm
eabie cover consisting o

f backfill and hydroseeded.
• 

DEP w
as not able to locate previous discussion or evaluation of the use 

of an encapsulated cell in C
M

Z-4A. Please confirm
 or correct the above 

inconsistency.
■ 

W
e assum

e that the intended purpose of the cell is to m
itigate direct 

contact and potential sources to groundw
ater. Please provide 

construction inform
ation (proposed cell m

aterial and dim
ensions) for 

the encapsulated cell in the ARO
D consistent w

ith that intent.
■ 

Please clarify if on facility soil excavation, encapsulated cell 
construction, and redisposition of soils into the cell w

as considered in 
buildup of costs and sequencing of activities.

■ 
C

urrently, proposed soil cleanup target levels (SCTLs) for onsite vadose 
zone soils are based on C

om
m

ercial SCTLs, w
ithout consideration of 

potential leachability. It is likely that both vadose zone soils as w
ell as 

NAPL are contributing to existing groundw
ater contam

ination. Based 
on the FS, DEP understood that all vadose soil (w

ater table estim
ated at 

3 ft bis, fluctuating at 3-5 ft bis) w
ould be excavated and contained 

inside C
M

Z-1. Please clarify how
 the proposed ARO

D revisions to C
M

Z- 
4A A

lternative #2 w
ill ensure that onsite vadose soils rem

aining outside 
of the C

M
Z-1 containm

ent unit w
ill not continue to be a contam

inant 
source to groundw

ater.
These changes w

ere m
ade w

ith the purpose to m
itigate direct contact 

and p
o

te
n

tia
l sources to groundw

ater. A
n additional benefit w

as to levei 

o
u

t the heights o
f the tw

o caps so they w
ere m

ore level w
ith each other.. 

W
ith

o
u

t these changes the C
M

Z-1 cap w
ould be significantly higher t/ia

rj 

the C
M

Z-2A
/3 cap.^

A
ll C

M
Z-4A (this m

c
ffe

 tM
 tipper 3 fe

e
t o

f C
M

Z2A
) soils w

ith the 
exception o

f soils th
a

t overlay C
M

Z-3 w
ould be placed inside the C

M
Z

-i 
A

lternative #2 B
arrier W

all and capped fo
r long-term

 isolation. 
C

M
Z-4A



C
M

Z-3 w
ill be placed w

ith
in an encapsulated cell w

ithin 
C

M
Z-3. 

The entire C
M

Z
-2A

/3 area w
ill be encapsulated.

Thank  you fo
r th

a
t clarification. W

e support this approach. E
ncapsulation 

as described w
ill also address teachable soils rem

aining onsite, outside o
f 

C
M

Z-1.
A

s p
e

r D
EP recom

m
ended clarifying language in A

R
O

D S
ection 8.1,

C
leanup Levels, 

"Leachable soils w
ill be m

itigated by containing ail 
contam

inated soils w
ithin an effective containm

ent cell- either in the 
C

M
Z-1 containm

ent u
n

it o
r in the C

M
Z-3 encapsulation ceil.

o 
in Sections 4.0 and 12.0 of draft RO

D, w
here the 35,000 cy of onsite stockpiled 

soils and debris w
ill be relocated and secured on facility as part of the rem

edy. 
They w

ill go in C
M

Z-2A/3. This w
as changed in the RO

D. Thank you 
o 

Please state in Sections 4.0 and 12.0 that soils from
 Pine and G

im
ble St that 

exceed LDRs w
ill be relocated in C

M
Z-1 as part of the rem

edy, if that is the case. 
W

eyw
itigo in C

M
Z-1. This w

as changed In the RO
D. Thank you. 

o 
C

M
Z-2A: Please clarify the C

M
Z-2A rem

edial goals in Section 12.0. The selected 
rem

edy states that the goal of SEE in this area is to recover and treat m
obile and 

residual DNAPL w
ith a rem

edial goal of subsurface soils "free of residual 
D

N
APL". It is unclear w

hat criteria w
ill be used to confirm

 that rem
edial goal 

has been m
et. As noted in previous DEP com

m
ents, ctocum

entation of 
perform

ance and effectiveness of C
M

Z-1 containm
ent unit and the lO

tf clay w
ill 

require dow
ngradient m

onitoring in C
M

Z-2A. G
iven the contiguous nature of 

C
M

Z-1 and C
M

Z-2, rem
ediation of C

M
Z-2 should be such that releases from

 the 
C

M
Z-1 containm

ent cell at concentrations above groundw
ater cleanup target 

levels (G
CTLs) can be recognized. As such, DEP has recom

m
ended active 

rem
ediation of C

M
Z-2A to GCTLs.

A sentence w
ill be added to the RO

D stating "C
M

Z-2A w
ill be rem

ediated 
t

level that w
ill be able to detect leakage from

 C
M

Z-l's containm
ent rem

edy. fH
Isf 

level w
ill be determ

ined during the R
em

edial D
esign. "

Thank you. E
ffective perform

ance m
onitoring dow

ngradient o
f the C

M
Z-1 

containm
ent system

 is an im
portant com

ponent (f confirm
ing the effectiveness 

o
f the containm

ent alternative.

o 
C

M
Z-2B; DEP recom

m
ends that post active rem

edial m
onitoring in this area 

include m
onitoring of groundw

ater contam
inant levels below

 the shallow
 clay to 

evaluate the effectiveness of the source rem
edy and m

odel predictions that 
DNAPL stringers below

 the clay do not require active rem
ediation for the 

groundw
ater to m

eet rem
edial action objectives (RAO

s) and groundw
ater 

cleanup levels.
jh

is 
Thank you.

o 
C

M
Z-5;



Please clarify in Part 1: D
eclaration that the C

M
Z-5 groundw

ater rem
edy 

represents an interim
 rem

edy, consistent w
ith Section 12.0. 

The 
D

eclaration states that ARO
D represents the final rem

edy.

T
hank you. 

A
s noted in this exerpt fro

m
 the 2016 F

easibility S
tudy 

(FS
) - The site-specific goal of this FS is to recom

m
end a final rem

edy to 
address the site-related creosote NAPL, polycyclic arom

atic 
hydrocarbons (PAHs), pentachlorophenol (PCP), and dioxin 
contam

ination in the soil and sedim
ent at the S

ite (O
U

3/O
U

2), as w
ell as 

recom
m

end an interim
 rem

edy to address the dissolved sem
i-volatile 

organic com
pound (SVO

C) and PCP groundw
ater plum

e (O
U

2) at 
the Site.

Please clarify in Section 12.0 that the C
M

Z-5 A
lt #3 rem

edy includes a 
ISCO

/ISEB treatm
ent barrier offsite along the Pensacola Bay Shoreline to 

depths o
f 40 to 80 ft bis on the eastern end of the Site that w

ill be 
im

plem
ented as part of this C

M
Z-5 rem

edy to address PCP. W
e 

understand that the need for additional treatm
ent to address the 

rem
aining groundw

ater contam
inant plum

e (SVOCs including
naphthalene) w

ill be based on the initial Five Year R
eview

. 
____

A
ny additional groundw

ater actions w
ill be accessed during the firstM

yp 
^ear R

eview o
f the rem

edy. D
uring the first Five Year R

eview
, the 

protection o
f the surface w

ater o
f Pensacola Bay w

ill also be e
va

lu
d

t^ 
Thank you. O

ur review
 o

f the red-line revised AR
O

D confirm
s that there 

w
ili be an offsite insitu treatm

ent barrier along the Bay shoreline on the 
east end o

f the site as part o
f C

M
Z-5.

Please clarify in Section 12.0 that evaluation of sufficient contam
inant 

abatem
ent in the initial 5 year tim

efram
e w

ill consider not only a 
docum

ented decline in groundw
ater contam

inant concentrations 
throughout the plum

e including SVOCs and PCP, but w
ill also evaluate 

the continued likelihood of im
pacts to surface w

atervia groundw
ater 

contam
inant discharge. As discussed in prior DEP review

 com
m

ents, 
this evaluation m

ay include surface w
ater sam

pling of the Bay, updated 
groundw

ater m
odeling based on m

ore recent data, and confirm
ation of 

a shallow
 clay extending into the Bay that w

ould m
itigate such 

discharge to surface w
ater. D

ata for site related contam
inants w

ould be 
com

pared to groundw
ater and surface w

ater criteria in C
hapters 62-777

and 62-302, F.A.C. 
_______

___
paring the first Five Year R

eview
, the protection of the surface w

ater p
i 

pensacola Bay w
ill also be evaluated. This sitew

ide RO
D is an interirrf 

fem
edy fo

r groundw
ater. The fin

a
l groundw

ater RO
D w

ill include G
CTlf 

and surface w
ater criteria as clean up num

bers.



This language w
as added to the RO

D: "A
ny additional groundw

ater 
actions w

ill be accessed during the first Five Year R
eview of the rem

e(3^ 
D

uring the first Five Year R
eview

, the protection of the surface w
ater olj 

Pensacola Bay w
ill also be evaluated. If signicant decreasing trends are 

present at the first Five Year R
eview a final groundw

ater RO
D could be 

w
ritten at thatjcrie," 

Thank you fo
r the clarification.

• 
Please clarify in the Section 12.0 that the proposed insitu groundw

ater 
treatm

ent alternatives for C
M

Z-3 and CM
Z-5 w

ill also be im
plem

ented 
prior to the FYR evaluation of the effectiveness of the interim

 
groundw

ater rem
edy.

A
greed.  

Thank you.

o 
Please clarify in Section 12.0 that Institutional C

ontrols (1C) are an integral 
com

ponent of the selected rem
edy, and discuss the purpose of the ICs and the 

anticipated 1C instrum
ents.

■ 
ICs should include onsite restrictive covenant(s) to 1) restrict land use to 
a com

m
ercial or park scenario, 2) prohibit activities that w

ould 
com

prom
ise the effectiveness and integrity of the rem

edy including the 
cap and 2 ft of clean fill onsite, outside of the C

M
Z-1 containm

ent area, 
and 3) require m

anagem
ent of any contam

inated soils that m
ight be 

brought to the surface as contam
inated m

edia. (N
ote that zoning 

restrictions, fencing, easem
ents, and public notices/advisories and 

signage cited as exam
ple in the FS and ARO

D as ICs are not considered 
adequate controls.)

■ 
ICs should also include groundw

ater use controls to m
itigate exposure 

to contam
inated groundw

ater in the interim
 until groundw

ater m
eets 

groundw
ater cleanup target levels for unrestricted use. 

G
roundw

ater 
use ICs should include restrictions associated w

ith the existing 
designation of the site vicinity as a “delineated area" under 62-524, 
F.A.C. Please clarify if there is an M

em
orandum

 o
f A

greem
ent in place 

betw
een EPA and the W

ater M
anagem

ent D
istrict to further enhance 

the effectiveness of the delineated area 1C.
■ 

In P
art 1: D

eclaration of the ARO
D, the docum

ent states that "the site 
w

ill have ICs for industrial/com
m

ercial uses only, w
hich also includes 

recreational". These are tw
o distinct types of land uses and exposure 

scenarios, w
ith m

ore stringent criteria for recreational land use. As 
discussed elsew

here in DEP com
m

ents, ICs- as w
ell as engineering 

controls- m
ust be such that the resulting rem

edy is protective of both 
scenarios.

M
anagem

ent D
istrict. The tw

o parties are close to getting itfin
a

liz
^ 

and put into place. FDEP w
ill be notified once that has, been done.



to the RO
D describing the type o

f ICs needed.
Thank you. As noted in DEP's recom

m
ended ciarifying language in 

Section 12.4, Estim
ated O

utcom
es of the Selected Rem

edy: “future land 
use at the Site property Is anticipated to be Industrial /com

m
ercial.

The C
M

Z-1 containm
ent area w

ould rem
ain undeveloped. The 

rem
ainder o

f the Site property m
ay also be used for recreation (park) 

w
ith appropriate ICs and engineering controls consisting of the cap or 

2 foot soil cover over the entire area w
hich w

ould prevent exposure to 
underlying contam

inated soils."

The above statem
ent docum

ents the resolution of the issue o
f different 

SCTLs fo
r com

m
ercial/industrial versus recreational land use scenarios.

o 
Section 12.4 incorrectly references Tables 4 & 5 rather than Tables 11 & 12 as 
containing the final cleanup levels.
Agreed.

• 
Section 7.0- Sum

m
ary of Site Risks 

o 
Section 7.1.5-U

ncertainties
• 

Please see the attached UF discussion regarding technical concerns w
ith 

the approach used in developm
ent of the 37 ng/kg dioxin ASCTL (M

arch 
2017 G

eosyntec PRA).
■ 

Please see the attached UF discussion regarding the UF developm
ent of 

the site specific relative bioavailability calculated from
 an oral 

bioaccessibility study using A
O

N
 soils, and the resulting site specific 

direct exposure ASCTLs for dioxin under residential, 
com

m
ercial/industrial and recreational land use scenarios using a 

determ
inistic risk assessm

ent approach
■ 

Please update the placeholders in Section 7.1.5 of the ARO
D to reflect 

the DEP recom
m

ended site specific relative bioavailability (0.59) and 
resulting site specific ASCTLs for dioxin derived by UF.
jVoted and the place holders have been rem

oved^
Thank you fo

r incorporating the DEP site specific bioavailability study 
results in the ARO

D.

Section 7.2- Sum
m

ary of Ecological Risk Assessm
ent-

■ 
Section 7.2.3 concludes that w

hile the m
axim

um
 concentrations of 

chem
icals detected in shallow

 groundw
ater exceed Florida M

arine 
SW

Q
C for Class 3 M

arine Surface w
ater (Fish C

onsum
ption, R

ecreation, 
Propagation and M

aintenance of H
ealthy W

ell-balanced P
opulation of 

Fish and W
ildlife), the im

pact of the shallow
 aquifer in the Bay is likely 

to be m
inim

al due to low
 w

ater volum
es and tidal m

ixing. In addition, it 
w

as noted in the draft ARO
D that sam

pling of surface w
ater, pore w

ater 
and sedim

ent in Pensacola Bay by USACE indicated that detected 
concentrations are generally below

 ecological concern. 
DEP requests a



m
ore detailed discussion in this Section of the frequency and extent of 

these exceedances to dem
onstrate the basis for the conclusion that 

concentrations are below
 ecological concern. There w

as an EPA review
 

and evaluation of data contained in the June 2008 Phase II RD A
ctivity 

report that m
ay be useful in this regard (see B

rett Thom
as em

ail, dated 
9/23/2013).
/W

ore language w
as addeB

to'the RO
D fa

h
^riB

i! EPA's fS
^^d

^. S
orh^ 

language w
as added from

 B
rett Thom

as' e-m
ail as suggested.

Thank you. DBP understands that EPA w
ill bolster the AR

O
D conclusion 

that there is no unacceptable risk to ecological receptors associated w
ith 

sedim
ents and surface w

ater in the aquatic areas by including additional 
inform

ation from
 the 2010 SESD evaluation of site related sedim

ent, 
pore w

ater and surface w
ater quality data.

o 
Please briefly discuss the 2016 EPA rem

oval of contam
inated soil/sedim

ent from
 

the PYC ditch. Please clarify in Section 7.0 that the intent of that rem
oval and 

backfilling of the ditch to an elevation consistent w
ith the adjacent upland w

as 
to address hum

an health and ecological risk posed by contam
inants in the 

form
er PYC ditch sedim

ent. Please clarify if this rem
edial objective has been 

accom
plished.

ih
/s sentence w

as added to the R
O

D "A
il hum

an health arid e
co

^g
fca

F
r^ 

io
se

d by PYC ditch w
as elim

inated by the rem
oval and backfilling o

f thk 
|;T

ch during July 2016"in S
ection 7.0. 

Thank you fo
r th

a
t clarification.

• 
Section 7.0- C

ontam
inants of C

oncern (COCs)
o 

Soils- Site related soil COCs are identified in Table 1 based on the 2014 HHRA. 
The proposed soil COCs consist of BaP-TEa PCP, 2- m

ethylnaphthalene and 
2,3,7,8- D

ioxin-TEQ
. 

R
eview of ARO

D Tables 3-7 indicate that these 
contam

inants w
ere selected based on concentrations exceeding a 10-4 cancer 

risk or HI of 1 under an on facility industrial or recreation land use scenario 
and/or an offsite residential land use scenario. Based on EPA policy, such 
exceedances w

ould trigger a CERCLA rem
edial action and application of State 

ARARs. A com
parison of the m

axim
um

 concentration of each soil contam
inant 

presented in the FS to C
hapter 62-777, F.A.C. default SCTLs, indicates that 

carbazole and naphthalene should also be identified as on facility soil COCs and 
included in Table 11, C

leanup Levels for Soil COCs.
Please review

 table 9.1A and 9. IB
 hi tfie 2014 HHRA. Those are 

__
^

tables were EPA looks at the accum
ulated risk for a CO

PC
 and decides if 

it becomes a CO
C

 or not. Carbazole and Naphthalene danglM
x?

^npugh risk associated with them
 to become COCs.

As noted by DEP on the red-lined AR
O

D
, w

e request the follow
ing clarifying 

statem
ent as a footnote to AR

O
D Table 11, C

leanup Levels fo
r S

oil CO
Cs:

“W
hile naphthalene concentrations onsite exceed the S

tate C
am

m
ercial -SCTL 

o
f300 m

g/kg, naphthalene w
as screened out as a CO

C by the risk assessm
ent 

R
egardless, the S

ite rem
edy includes engineering controls (caps or 2 ft thick



son covers) throughout the Site property, w
hich w

iil effectiveiy address these 
naphthalene exceedances."

C
arbazole exceedances are in the saturated zone so SCTL w

ould not appiy.

G
roundw

ater- Table 2 identifies groundw
ater COCs based on a com

parison of 
the m

ean groundw
ater concentration to the proposed screening value. Use of 

the m
ean is not consistent w

ith C
hapter 62-780 or EPA guidance. A

dditionally, 
m

any of the proposed screening values in Table 2 exceed the GCTLs 
prom

ulgated in C
hapter 62-777. 

N
ever the less, a com

parison of groundw
ater 

contam
inant levels to the GCTLs does not change the list of COCs, w

hich 
appears com

prehensive.
Please see UF corrections to groundw

ater screening values based on C
hapter 

62-777, F.A.C.
koted. 

Thank you. Please note DEP GCTL corrections highlighted on red-line 
AR

O
D on Table 12.

Section 8.0- C
leanup Levels-

o 
Soil cleanup levels- Table 11 reflects C

hapter 62-777 residential or
com

m
ercial/industrial default SCTLs. If a Park or recreational land use scenario 

IS anticipated on the form
er facility property, recreational based ASCTLs should 

also be identified in the ARO
D consistent w

ith that anticipated land use. 
As 

noted in the 2014 FS/Risk Assessm
ent review

 com
m

ents, DEP recom
m

ends an 
exposure frequency of 200 d/y for 14 years for the non-ditch recreational 
scenario. These input values have been used by DEP for park visitation in 
Florida at other sites. U

sing a 10-6 risk m
anagem

ent level and default 
assum

ptions, the recreational dioxin soil criterion, for exam
ple, w

ould be 17 
ng/kg. 

If the site specific relative bioavailability at AC
W

 is considered, the site 
specific recreational ASCTL for dioxin w

ould be 28 ng/kg (see attached UF 
correspondence).
In lieu of identifying recreational SCTLs for all COCs in the ARO

D, the rem
edy 

could require an engineering control over the entire on facility property (such as 
2 ft thickness of clean fill, low

 perm
eability cap or pavem

ent, or com
bination of 

such controls) to effectively m
itigate direct contact under a recreational land 

use scenario. 
A

ppropriate restrictions w
ould be docum

ented in a restrictive 
covenant (discussed above).

1^ie1rem
e9y1nciu9fe^ngir!eerffl^8fiW

&
i§ 6

^
^
^
'in

tire
 facility and the;

appropriate IC in the form
 of a restrictive covenant w

ill be put in place on th
| 

property. 
Thank you.

O
n facility Soils- The presence of leachable vadose zone soils should be 

discussed in the ARO
D. H

ow the rem
edy w

ill address these leachable soils and 
the basis for m

aking that determ
ination should be clearly stated in the ARO

D. 
As noted in previous DEP com

m
ents, leachability criteria for all soil



contam
inants, particularly those w

ith corresponding 6CTL exceedances, should 
be included as rem

edial goals in the RO
D. In lieu of site specific leachability 

criteria. C
hapter 62-777, F.A.C. default leachability SCTLs w

ould apply. 
C

onversely, if all on facility vadose zone soils are to be excavated and placed 
w

ithin the C
M

Z-1 containm
ent unit (or otherw

ise effectively encapsulated to 
address the leachable m

ass), then identification of num
eric soil leachability 

criteria m
ay not be required in the ARO

D.

The w
ater table is at 3 fe

e
t A

ll surficial soil across the facility w
ill be excavated 

and encapsulated under C
M

Z-1 except the soil from
 C

M
Z-3. A

ll surficial soil from
 

C/W
Z-3 w/W

 be excavated and encapsulated under the C
M

Z-2A
/3 area.

Thank you fo
r that clarification.

O
ffsite Soils (C

M
Z-4B)

ERA has proposed offsite soil rem
ediation based on the C

onceptual Site M
odel 

(CSM
) presented in Section 5 of the ARO

D, exposure units (EUs) as show
n in 

Figures 5 and 6, and application of the ERA'S rem
edial action trigger policy using 

the m
ore stringent of an HI of 1 or 10-4 cancer risk. 

The dioxin trigger based 
on an HI of 1 w

ill determ
ine vwhere rem

edial action of offsite soils w
ill occur, as 

outlined in the follow
ing excerpt from

 Section 5.1 of the ARO
D (italics added):

"A
ll off-facility contam

ination has been divided into tw
o exposure units based on 

how
 the contam

ination w
as transported o

ff facility. EPA's hazard index (H
I) o

f 1 
fo

r dioxin is 50 parts per trillion (ppt). A
ction is triggered in each exposure unit 

based on residential use and EPA's H
I o

f 1. RA is triggered in each exposure unit. 
W

hen that RA is triggered, Florida's SCTLs are applicable w
ithin each exposure 

unit. The cleanup num
ber fo

r each exposure unit w
ill be Florida's SCTL, w

hich 7 
ppt fo

r dioxin. There w
ill be no further dioxin delineation outside o

f the exposure 
units during the R

em
edial D

esign (RD). "
DER has the follow

ing concerns w
ith this approach to offsite soil contam

ination.

■ 
Use of a rem

edial action trigger that is less stringent that a 10-6 cancer 
risk and HI of 1 is not consistent w

ith State ARARs and w
ould result in 

elim
ination of properties w

ith contam
ination that requires rem

ediation 
to m

eet the State's prom
ulgated levels of protection.

• 
As noted in previous DER review

 com
m

ents on the FS, congener analysis 
and risk assessm

ent, it appears that exclusion of properties from
 

R
em

edial A
ction based on the congener fingerprinting data is 

prem
ature and underestim

ates the extent of site related soil 
contam

ination and related risk. It appears that the EUs presented in 
Figures 5 and 6 of the ARO

D represent EPA's anticipated areas of offsite 
soil rem

ediation. 
DER strongly recom

m
ends additional soil sam

pling 
during the RD and use of a w

eight o
f evidence approach that considers 

not only the congener analysis but also concentration gradients to



determ
ine the location and extent of offsite, site related soil 

contam
ination.

R
eview of the Figures 5 and 6 and related dioxin data m

aps in the FS 
indicates that there is an absence of data to support the proposed lim

its 
of rem

ediation and that additional delineation outside of the proposed 
EUs w

ill need to be conducted during the RD or as part of confirm
atory 

sam
pling during the R

em
edial A

ction to ensure that the rem
edy is 

protective, consistent w
ith the State 10-6 risk m

anagem
ent level.

In Section 5.0, the CSM
 proposes 2 m

ajor m
echanism

s for transport of 
contam

ination from
 on facility to offsite properties- vehicular traffic and 

overland flow
. O

verland flow
 included surface runoff/m

igration from
 

the facility south to the Bay including via the PYC ditch as w
ell as runoff 

w
est, north and east of the facility property. The FS indicates that trucks 

loaded w
ith treated poles w

ould leave the m
ain entrance of South J 

S
treet, driving dow

n Pine or C
ypress Streets resulting in deposition of 

contam
inants along the vehicular traffic routes. The distribution of 

offsite dioxin contam
inated soils w

ould seem
 consistent w

ith these 
m

igration pathw
ays. H

ow
ever, it does not appear that the proposed 

exposure units fully consider offsite contam
inant trends and the 

docum
ented presence of dioxin contam

ination in all dow
ngradient 

areas that are likely site related. These areas include;
1) 

South of Cypress betw
een J and I Streets (dioxin)

2) 
N

orth and South of Cypress betw
een H and G Streets (dioxin; PAH 

to north)
3) 

N
orthw

est of F S
treet and C

ypress intersection (dioxin)
4) 

Im
m

ediately east of F S
treet betw

een Pine and G
im

ble (dioxin)
5) 

South of G
im

ble betw
een F and G Streets (dioxin)

6) 
South of M

ain S
treet betw

een Barrancas Ave and I S
treet (dioxin)

7) 
N

orth and South of Sonya betw
een J & K Streets, outside of the 

proposed EUs (PAHs)
8) 

South of SE ditch at F S
treet (PAHs)

The proposed areas of rem
ediation do not consider the BAP-TEQ SCTL 

exceedances docum
ented in the 1997 offsite soil sam

pling. W
hile this 

data w
as based on com

posite sam
ples, the data did indicate likely 

exceedances, particularly in the vicinity of the PYC ditch contam
inant 

m
igration pathw

ay, w
here DNAPL has been docum

ented. O
ffsite BAP- 

TEQ soil concentrations w
ere observed as high as 850 ug/kg (above the 

100 ug/kg default residential SCTL). A
dditional soil sam

pling for 
carcinogenic PAHs is recom

m
ended during the RD to confirm

 that site 
related BAP-TEQ exceedances are not present offsite (see areas above). 
Please note that w

hile the FS and ARO
D assum

e offsite soil rem
ediation 

to 2 ft bis, soil exceeding the C
hapter 62-777 F.A.C. default residential 

SCTL or appropriate site specific ASCTL throughout the vadose zone 
m

ust be addressed to allow
 unrestricted residential use.



R
ecom

m
endation- DEP recently com

pleted an oral bioaccessibility study at the 
AC

W
 site to evaluate site specific relative bioavailability of dioxin in soils and to 

support developm
ent of site specific ASCTL(s) for dioxin based on Florida's risk 

m
anagem

ent criteria of 10-6 and HI of 1. U
sing 12 soil sam

ples from
 the ACW

 
site, the assessm

ent confirm
ed a m

ean bioaccessibility of 0.59 w
hich w

as used 
as the site specific relative bioavailability for dioxin in soil. Based on a 
determ

inistic risk calculation, the site specific health based A
S

C
II under a 

residential land use scenario w
ould be 15 ng/kg, dioxin-TEQ

. 
DEP recom

m
ends 

that this site specific soil criterion be used to inform
 the offsite dioxin 

delineation and confirm
 the areas to be addressed by the offsite soil rem

edy.

EPA has confidence in the two residential exposure units. 
They are based on the CSh^

and the dioxin congener analysis. A
dditional soil sam

pling outside of these exposure__
units can be perform

ed if there is data that suggests that it m
ight be site related to AC

IV
 ^ 

in the rem
edial design. 

The sentence “There w
ill be no further dioxin delineation outside 

of the exposure units during the Rem
edial D

esign (RD
).” was rem

oved from
 the RO

D
.

E
R

A
’S new

 trigger for BAP
 is 11,000 ug/kg (10-4) or 18,000 ug/kg (H

I=1). This chah^ 
is based on the recent update to the benzo(a) pyrene toxicity assessm

ent in IRIS (link). 
There are no concentrations in the two residential exposure units that trigger action w

il^ 
a concentration exceeding either one of those num

bers. 
The vast m

ajority of the BAP
 

contam
ination is located w

ith the existing exposure units. 
The m

ajority of BAP
 w

ill be 
excavated w

ith the dioxin im
pacted soil in the exposure units. The sm

all am
ount that w

M
 

be left behind w
ill not pose a significant threat.

httD
s://cfpub'.eD

a.gov/ncea/iris2/chem
icalLandine.cfm

?sub5tance nm
br=136

S
oil w

as sam
pled in intervais from

 0-6 inches, 6-12 inches and 12- 24 inches below
 the s

u
rfa

^ 
The soil w

ill continue to be sam
pled and rem

ediated until w
e get to the triggered rem

ediation 
goal. 

The soil below
 24 inches not longer has the sam

e potential exposure route fo
r the soil In a 

residential scenario.

DEP concurs w
ith the proposed rem

edial alternatives and technologies com
prising the A

C
W

 site 
rem

edy. 
W

e appreciate CPA's use o
f the larger offsite exposure units and suggest that w

e use 
this approach to expand on the offsite areas to be addressed by the S

uperfund rem
edy and to 

m
inim

ize the discrepancy betw
een the CPA's "trigger" and S

tate requirem
ents.

DEP does not, how
ever, support the strict application o

f the EPA trigger policy to define the 
extent o

f soil rem
ediation o

f dioxin soil contam
ination on offsite residential properties at 

AC
W

. 
S

trict use o
f the 10-4 or H

azard Index (H
I) risk trigger is not consistent w

ith S
tate ARARs 

and C
hapter 62-777, FA

.C
. soil cleanup target levels. A

s proposed, soils not exceeding the 
trigger o

f 50 ppt dioxin, w
ould not be addressed and w

ould result in site related dioxin 
contam

inated soils left on offsite properties at levels above the S
tate risk m

anagem
ent levels o

f 
10-6 and H

I o
f 1, follow

ing the com
pletion o

f CPA's rem
edial w

ork.

W
e share C

PA's desire to m
ove forw

ard w
ith a site rem

edy. 
W

e hope that CPA w
ill continue to 

w
ork w

ith DEP during design and rem
edy im

plem
entation to ensure that all offsite properties



exceeding S
tate AFAR

s are addressed. 
W

here this w
ill not occur, w

e propose to enter into an S5C 
fo

r this fund lead site that outlines the responsibilities o
f the agencies and recognizes any 

contributions Florida w
ould need to m

ake fo
r the rem

edy to achieve A
R

A
R

sfor the entire site.

A review
 o

f the historic Bap-TEQ levels in offsite soils atA
C

W
 indicates that the offsite exposure 

units proposed in the AR
O

D w
ill address those soils exceeding the 1.0 m

g/kg residential 
alternative soil cleanup target level, as docum

ented in the A
ugust 1, 2017 U

niversity o
f Florida 

correspondence, "R
eview o

f benzo(a)pyrene ASCTLs in letters dated February 10 and M
ay 11, 

2017".

o 
G

roundw
ater P

relim
inary R

em
edial G

oals (PRG
s) (Table 12) -

■ 
Table 12 identifies up to 4 different PRGs for eadi COC such that 
rem

edial goals are not clear. 
DEP understands that the proposed C

M
Z- 

5 alternative represents an interim
 groundw

ater rem
edy. 

As stated in 
the draft ARO

D, further evaluation of the need for additional 
groundw

ater rem
edial action and the effectiveness of the source and 

interim
 groundw

ater rem
edy in addressing contam

inated groundw
ater 

w
ill be conducted in a 5 year tim

e fram
e after im

plem
entation of the 

C
M

Z-1,2A and 2B source rem
edies. 

DEP recom
m

ends that a single PRG 
be applied to each COC and identified as the groundw

ater cleanup goal 
in the RO

D to facilitate that evaluation. C
onsistent w

ith CERCLA, w
here 

m
ore stringent, the prom

ulgated State standard or criterion (GCTL) 
under C

hapters 62-550 and 62-777, F.A.C. w
ould be relevant and 

appropriate for each contam
inant and should be reflected in this ARO

D 
as the final PRGs.
fhe fin

a
l groundw

ater R
O

D w
ill have GCTLs as the cleanup goals.

Thank you.
■ 

Please correct the DEP GCTLs cited in Table 12 for the follow
ing- 

2-M
ethylphenol (35 ug/l), 4-M

ethylphenol (3.5 ug/l) and 2,4- 
D

im
ethylphenol (140 ug/l).

A
greed. Thank you.

o 
S

urface w
ater-

• 
Section 8.1, Section 12.0- N

o sum
m

ary table of surface w
ater COCs and 

corresponding surface w
ater quality criteria (SW

Q
C) for m

arine surface 
w

ater have been included in the ARO
D. In lieu of such a table, please 

clarify in the text that C
hapters 62-302 Class II SW

Q
C and 62-777 

Surface w
ater CTLs for site related COCs are relevant and appropriate 

w
hen evaluating the effectiveness of the rem

edy in protecting m
arine 

surface w
aters from

 m
igration of contam

inated groundw
ater into 

Pensacola Bay/ Bayou C
hico, and to confirm

 that the ARO
D rem

edial 
action objectives (RAO

s) have been m
et.

^n
e

o
fth

e RO
D'S RAO is "P

rovide protection o
f m

arine surface w
aters frond 

m
igration o

f contam
inated groundw

ater into Pensacola B
ay/B

ayou C
hico." The 

ftotus o
f the groundw

ater cleanup w
ill be evaluated during the first Five Year



R
eview

. A
dditional groundw

ater actions w
ill be taken if significant progress ho| 

not been m
ade at that point. If significant progress has been m

ade, then it is 
possible the final groundw

ater RO
D w

ill_^ w
ritten at that tirne w

ith the final 
appropriate groundw

ater rem
edy. 

Thank you. DEP supports that approach.

State  Acceptance- 
Part I: D

eclaration. Section 10.8 and Appendix C
o 

Please rem
ove the statem

ent in Part 1: D
eclaration that "the State of Florida 

concurs w
ith the Selected R

em
edy". 

Please rem
ove the reference in 

Section 10.8 to "FDEP concurrence letter included as A
ppendix C

".
DEP does not norm

ally provide form
al concurrence w

ith a S
uperfund site 

rem
edy prior to receipt of the final executed RO

D or AR
O

D
. The DEP 

concurrence letter is not included as an attachm
ent to the RO

D or ARO
D. 

A
greed. Thank you.

ARARs- Tables 13 and 14
o 

A
ction Specific ARARs- The follow

ing should be considered for ACW
■ 

C
hapter 62-780.222, F.A.C. - requires w

arning signs at hazardous 
w

aste sites.
■ 

C
hapter 62-701.340, 62-701.400 and 62-701.600, F.A.C. - provides 

requirem
ents for final cover design and construction of a landfill 

cover.
■ 

C
hapter 62-780.680(2) and 62-780.680(3)- provides the criteria and 

requirem
ents for use of institutional and engineering controls in a 

risk based closure. Som
e portions of site m

ay be restricted or 
capped.
I 

EPA has included the above rule references in other RO
Ds fo

r 
other Superfund sites w

here applicable or relevant and appropriate. 
o 

N
ote that Section 13.2 incorrectly references tables "12 and 13" as the 

ARARs tables.

im
s£

Please provide the referenced Appendices. N
one w

ere provided w
ith the draft

ARO
D for review

.
A

ttached, Thank you.

Please let us know
 if you have any questions. 

Sincerely,

K
elsey H

dton 
W

aste Cleanup Program

A
ttachm

ent- DEP A
ugust 4, 2017 Review

 Com
m

ents on Draft AROD
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L D
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G
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049089

G
rassy

80'

A. C
allaw

ay

N
TBD

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
M

. W
ood

J. C
anfield

R
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arks

A
PPR

O
VED
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Y

W
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oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
TBD

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 4
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/3/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

A
C

W
-M

W
3D

RUN RECOVERY

% RECOVERY
4/3/18

TBD

R
otosonic 4x6

0.4

080

100

0410

H
A

SBSB

0123456789

1011121314151617181920

H
and augered to 5' bls to clear utilities

SAN
D

; dark brow
n; no odor; loose; fine grained; rounded to 

subrounded; m
oist; som

e gravel

C
LAY; gray; hard; high plasticity; w

et; som
e sand

Sandy C
LAY; light gray; soft; m

edium
 plasticity; w

et
SAN

D
; light gray; loose; fine grained; w

et

W
ith organics; w

ood pieces of varying sizes

R
elict creosote/staining; w

et

M
ild odor; som

e N
APL residue

Black; creosote odor & residue; hard-pan type layer

D
ark brow

n; increasing clay

5510

123
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L D
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G
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80'

A. C
allaw
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N
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Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
M

. W
ood

J. C
anfield

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
TBD

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 4
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/3/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

A
C

W
-M

W
3D

RUN RECOVERY

% RECOVERY
4/3/18

TBD

R
otosonic 4x6

0.7

100

100

1010

SBSB

2122232425262728293031323334353637383940

C
layey SAN

D
; light gray; loose; fine grained; w

et

SAN
D

; light gray; sulfuric odor; loose to m
edium

 dense; fine 
grained; w

et; som
e silt

W
ith som

e light brow
n

M
edium

 gray

~2" dark brow
n zone

M
edium

 brow
n

1010

45
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G
rassy

80'

A. C
allaw

ay

N
TBD

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
M

. W
ood

J. C
anfield

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
TBD

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 4
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/3/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

A
C

W
-M

W
3D

RUN RECOVERY

% RECOVERY
4/3/18

TBD

R
otosonic 4x6

100

100

1010

SBSB

4142434445464748495051525354555657585960

SAN
D

; light gray; sulfuric odor; loose to m
edium

 dense; fine 
grained; w

et; som
e silt & clay

C
layey SILT; light gray; stiff; w

et; som
e fine grained sand

Silty SAN
D

; light gray; m
edium

 dense; fine grained; w
et; som

e 
clay

Increasing clay

M
edium

 to fine grained

Loose; fine to coarse grained

Light brow
n; sw

eet odor; fine to m
edium

 grained

Light gray; no odor

1010

67
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G
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allaw
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N
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bia C

ounty, FL

C
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T
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SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
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Y
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SPEC
TO

R
M

. W
ood

J. C
anfield

R
em

arks
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O
VED
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Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
TBD

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 4 O

F 4
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/3/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

A
C

W
-M

W
3D

RUN RECOVERY

% RECOVERY
4/3/18

TBD

R
otosonic 4x6

100

100

1010

SBSB

6162636465666768697071727374757677787980

Boring term
inated at 80' bls;

installed w
ell - screened 

69.5-79.5' bls

SAN
D

; light gray; loose; fine to coarse grained; subangular; w
et; 

som
e silt

Very m
ild, sw

eet, diesel-like odor

Very m
ild, sw

eet, diesel-like odor

M
ild, sw

eet odor

N
o odor; no silt

1010

89
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L D
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049089

G
rass

110'

A. C
allaw

ay

N
521339.6

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
H

. Yost
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105220.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/7/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

B
W

01

RUN RECOVERY

% RECOVERY
4/7/18

TBD

Sonic 4x6

0.0

2.2

8.5

100

100

100

5510

H
A

SBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling.

SAN
D

; dark brow
n; loose; fine grained; subrounded to 

subangular; m
oist

Silty SAN
D

; brow
n; m

ild odor; m
edium

 dense; fine grained; w
et

C
layey SAN

D
; gray; m

edium
 dense; fine grained; w

et
SAN

D
; gray; loose; fine grained; w

et

O
range-brow

n; som
e silt & clay

Brow
n; no silt or clay

Subangular

W
et

D
ark brow

n; creosote odor & staining; residue on gloves

M
edium

 brow
n

~2" N
APL stringer; strong odor

5510

123
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L D
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G
rass

110'

A. C
allaw

ay

N
521339.6

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
H

. Yost
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105220.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/7/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

B
W

01

RUN RECOVERY

% RECOVERY
4/7/18

TBD

Sonic 4x6

3.7

1.1

2.4

7.5

90

100

910

SBSB

2122232425262728293031323334353637383940

Silty SAN
D

; light gray; m
edium

 dense; fine grained; subrounded 
to subangular; w

et; trace coarse grains

SAN
D

; light gray to gray; loose; fine grained; subrounded to 
angular; w

et

Sandy SILT; light gray; creosote odor; soft; nonplastic; w
et

M
edium

 to coarse grained; subangular

M
edium

 grained; som
e clay

1" clay zone

1010

45
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L D
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G
rass

110'

A. C
allaw

ay

N
521339.6

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
H

. Yost
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105220.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/7/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

B
W

01

RUN RECOVERY

% RECOVERY
4/7/18

TBD

Sonic 4x6

22.9

3.4

3.0

2.7

9.7

100

100

1010

SBSB

4142434445464748495051525354555657585960

SAN
D

; light gray; loose; fine to m
edium

 grained; subrounded to 
subangular; w

et; som
e clay

N
o clay

Trace coarse grains

M
edium

 grained; w
ith trace coarse grains

1010

67
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L D
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049089

G
rass

110'

A. C
allaw

ay

N
521339.6

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
H

. Yost
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105220.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 4 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/7/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

B
W

01

RUN RECOVERY

% RECOVERY
4/7/18

TBD

Sonic 4x6

3.6

4.3

3.3

4.9

9590

9.59

SBSB

6162636465666768697071727374757677787980

Silty SAN
D

; light gray; loose; fine grained; subrounded; w
et

Sandy SILT; light gray; soft; nonplastic

SILT; light gray; soft; nonplastic; w
et

SAN
D

; light gray; loose; coarse grained; subrounded to 
subangular; w

et

Brow
nish-gray; fine to m

edium
 w

ith trace coarse grains

Light gray

1010

89
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 D
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L D
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G
rass

110'

A. C
allaw

ay

N
521339.6

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
H

. Yost
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105220.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 5 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/7/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

B
W

01

RUN RECOVERY

% RECOVERY
4/7/18

TBD

Sonic 4x6

100

70

107

SBSB

81828384858687888990919293949596979899

100

Silty SAN
D

; light gray; loose; fine to coarse grained; w
et

SILT; light gray; soft; nonplastic; w
et

Sandy SILT; m
ottled orange, red, brow

n, light gray; very stiff; 
nonplastic; w

et

Trace sand

Light gray and orange-brow
n; increasing sand

1010

1011
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G
rass

110'

A. C
allaw

ay

N
521339.6

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
H

. Yost
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105220.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 6 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/7/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

B
W

01

RUN RECOVERY

% RECOVERY
4/7/18

TBD

Sonic 4x6

100
10

SB

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Boring term
inated at 110' 

bls. Boring backfilled w
ith 

grout.

C
LAY; dark gray; hard; low

 plasticity; m
oist; seam

s of sand 
throughout (m

ost apparent from
 106' to 107.5' bls)

Sandy SILT; m
ottled orange, red, brow

n, light gray; very stiff; 
nonplastic; w

et

D
ark gray; som

e clay

10
12
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L D
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 (FEET B
G

S)

049089

G
rass

112'

M
. Jury

N
521362.2

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105457.9

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

2/27/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

03

RUN RECOVERY

% RECOVERY
2/27/2018

TBD

Sonic 4x6

100

100

100

4610

H
A

SBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling

G
ravelly, clayey SAN

D
; black to red brow

n; fine to coarse grained;
dry to m

oist; no odor; organics present.

Silty SAN
D

; black; fine to m
edium

 grained; loose; m
oist.

SAN
D

; w
hite; fine to m

edium
 grained; loose; m

oist; no odor.

Black. C
reosote staining present from

 12.5 to 19 feet bls. 
C

reosote odor present

W
hite. N

o creosote staining.

4610

123
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049089

G
rass

112'

M
. Jury

N
521362.2

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105457.9

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

2/27/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

03

RUN RECOVERY

% RECOVERY
2/27/2018

TBD

Sonic 4x6

100

100

1010

SBSB

2122232425262728293031323334353637383940

SAN
D

; w
hite; fine to coarse grained; loose; m

oist. C
reosote odor 

present. Lim
ey, clay lum

ps present from
 20-23 feet bls.

M
edium

 to coarse grained; w
et; creosote odor present.

Fine to coarse grained; m
oist; som

e creosote odor and staining 
present.

C
reosote odor present.

1010

45
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049089

G
rass

112'

M
. Jury

N
521362.2

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105457.9

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

2/27/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

03

RUN RECOVERY

% RECOVERY
2/27/2018

TBD

Sonic 4x6

95

100

9.5

10

SBSB

4142434445464748495051525354555657585960

N
o recovery from

 40 to 40.5 feet bls.

C
layey SAN

D
; w

hite; fine grained; stiff; m
oist; creosote odor 

present.
SAN

D
; w

hite; fine to coarse grained; loose; m
oist. C

reosote odor 
present.

G
rading m

ore fine sand.

G
rading m

ore m
edium

 sand.

G
rading m

ore fine sand. N
o odor.

G
rading m

ore coarse sand.

Tan w
ith black stains. N

o O
dor.

W
hite.

1010

67
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049089

G
rass

112'

M
. Jury

N
521362.2

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
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E
C

O
O

R
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TES (D
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M

)
1105457.9

G
R

O
U

N
D

 ELEV. (FEET A
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SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 4 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

2/27/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

03

RUN RECOVERY

% RECOVERY
2/27/2018

TBD

Sonic 4x6

100

100

1010

SBSB

6162636465666768697071727374757677787980

SAN
D

; tan brow
n; fine to coarse grained; loose; m

oist; no odor. 
Black staining from

 66.5 to 67 feet bls.

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; trace silt 
present; very slight creosote odor present.

Silty SAN
D

; w
hite; fine to coarse grained; loose; m

oist; sporadic 
grey clays present; no odor.

W
hite.

G
rading m

ore fine sand; no odor.

1010

89
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049089

G
rass

112'

M
. Jury

N
521362.2

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105457.9

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 5 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

2/27/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

03

RUN RECOVERY

% RECOVERY
2/27/2018

TBD

Sonic 4x6

9090

99

SBSB

81828384858687888990919293949596979899

100

SAN
D

; w
hite; fine to m

edium
 grained; loose; m

oist; no odor.

SAN
D

; grey; fine to coarse grained; loose; m
oist; creosote odor 

present.

Silty SAN
D

; w
hite fine to coarse; stiff; m

oist to w
et; no odor.

SAN
D

; grey (w
ith red staining), fine to coarse grained; loose; 

m
oist; no odor.

C
layey SAN

D
; red; fine to coarse grained; loose to slightly stiff; 

m
oist; no odor.

Silty SAN
D

; w
hite; fine to coarse grained; loose to stiff; w

et to 
m

oist; creosote odor present.

fine to coarse grained; trace silt present.

loose to stiff; lenses of silty fine sand; creosote odor present.

1010

1011
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049089

G
rass

112'

M
. Jury

N
521362.2

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105457.9

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 6 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

2/27/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

03

RUN RECOVERY

% RECOVERY
2/27/2018

TBD

Sonic 4x6

100

100

102

SBST

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Boring term
inated at 112' 

bls. Borehole backfilled w
ith

grout.

C
LAY; grey; hard; high plasticity; m

oist; sporadic sand lenses 
throughout; no odor.

Shelby tube collected from
 110' to 112' bls - no recovery

C
layey SAN

D
; red brow

n; fine to coarse grained; loose; m
oist; no 

odor.

D
ark grey; m

oist to w
et.

N
o sand lenses.

102

1213
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S)

049089

G
rass

110'

M
. Jury

N
521334.4

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105572.9

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

2/28/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

04

RUN RECOVERY

% RECOVERY
2/28/2018

TBD

Sonic 4x6

100

100

80

558

H
A

SBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling.

G
ravelly, C

layey SAN
D

; black to brow
n; fine to coarse grained; 

loose; dry to m
oist; no odor; organics present.

SAN
D

; red brow
n; fine; dry; loose; no odor; som

e organics; 1-2 
inch silty sand layer at 5.5' that is black and fine to m

edium
 

grained.

W
hite; fine to m

edium
 grained; loose; m

oist; no odor.

Slight creosote odor.

D
ark grey; fine to coarse grained; m

oist; loose; no odor; sporadic 
clays present.

G
rey; fine to coarse grained;

D
ark grey; creosote odor present.

D
ark grey/black; strong creosote odor present.

G
rey; creosote odor present.

5510

123
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049089

G
rass

110'

M
. Jury

N
521334.4

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105572.9

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

2/28/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

04

RUN RECOVERY

% RECOVERY
2/28/2018

TBD

Sonic 4x6

9090

99

SBSB

2122232425262728293031323334353637383940

SAN
D

; tan; fine to m
edium

 grained; loose; m
oist; creosote odor 

present.

Strong creosote odor present; 1 inch layer of hardpan creosote at 
22.3' bls.

D
ark tan; fine to coarse grained; loose; m

oist; creosote odor 
present.

Tan.

W
hite; grading m

ore coarse sand.

W
hite grading to tan; m

edium
 to coarse; no odor.

Tan; fine to coarse; sporadic clay clum
ps present.

C
reosote odor and staining present.

Brow
n; fine to m

edium
 grained; m

oist; slight odor. 1 inch clay 
layer at 38.1' bls. 3 inch clay layer at 38.5' bls. C

lay is brow
n, 

m
edium

 plastic, m
oist, and stiff.

W
hite; fine to coarse grained; loose; m

oist; slight odor present. 
Lim

ey, clay clum
p present at 39.2' bls. C

lay is w
hite, m

edium
 

plastic, stiff, and m
oist.

1010

45
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049089

G
rass

110'

M
. Jury

N
521334.4

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
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ole
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allaw
ay

R
em

arks
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VED
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Y
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ell/B

oring N
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R
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TU
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1105572.9
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R
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N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

2/28/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

04

RUN RECOVERY

% RECOVERY
2/28/2018

TBD

Sonic 4x6

100

100

1010

SBSB

4142434445464748495051525354555657585960

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; no odor; trace 
clay.

N
o trace clay.

Trace silt and clay present.

1010

67
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G

S)

049089

G
rass

110'

M
. Jury

N
521334.4

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105572.9

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 4 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

2/28/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

04

RUN RECOVERY

% RECOVERY
2/28/2018

TBD

Sonic 4x6

100

100

1010

SBSB

6162636465666768697071727374757677787980

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; very slight 
odor; trace clay.

Pink tan.

W
hite.

Pink tan.
W

hite.

W
hite; fine to m

edium
 grained; loose; m

oist; no odor; m
oderate 

sorting; trace silt present.

Fine to coarse grained; poorly sorted; trace silt present.

Fine to m
edium

 grained. N
o trace silt.

1010

89
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049089

G
rass

110'

M
. Jury

N
521334.4

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105572.9

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 5 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

2/28/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

04

RUN RECOVERY

% RECOVERY
2/28/2018

TBD

Sonic 4x6

90

100

910

SBSB

81828384858687888990919293949596979899

100

Silty SAN
D

; w
hite; fine to m

edium
 grained; loose to stiff; m

oist; no
odor.

C
layey, Silty SAN

D
; orange to red brow

n; fine to coarse grained; 
loose to stiff; m

oist; no odor.

SAN
D

; w
hite and slightly pink; very fine to m

edium
 grained; loose 

to stiff; m
oist; no odor.

Pinkish w
hite; very fine to coarse grained.

W
hite.

Very fine to coarse grained; loose to slightly sitff. G
rading coarser 

sand from
 93' to 98' bls.

1010

1011
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G
rass

110'

M
. Jury

N
521334.4

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D
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TES (D
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M

)
1105572.9

G
R

O
U

N
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 ELEV. (FEET A
M

SL)

D
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M
PLIN

G

N
AVD
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PAG
E 6 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

2/28/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

04

RUN RECOVERY

% RECOVERY
2/28/2018

TBD

Sonic 4x6

100
10

SB

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Boring term
inated at 112' 

bls. Borehole backfilled w
ith

grout.

C
layey SAN

D
; dark grey; fine to m

edium
 grained; stiff; m

oist to 
w

et; no odor.

C
LAY; dark grey; stiff to hard; m

edium
 plasticity; m

oist; no odor. 
Interm

ittent sand lenses present.

Shelby tube collected from
 110' to 112' bls - no recovery

C
layey, Silty SAN

D
; orange red; fine to m

edium
 grained; loose; 

m
oist; no odor.

H
ighly plastic; hard; m

oist; no odor.

10
12
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049089

G
rass

112'

M
. Jury

N
521291.8

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
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E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105704.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/1/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

05

RUN RECOVERY

% RECOVERY
3/1/2018

TBD

Sonic 4x6

100

100

1010

SBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling.

Sandy C
LAY; dark brow

n; loose; m
oist; abundant organics 

present; no odor.

Silty SAN
D

; dark brow
n black; fine grained; loose; m

oist; no odor;
som

e organics present.

SAN
D

; tan; fine to low
er m

edium
 grained; loose; m

oist; no odor; 
trace silt present.

W
hite; upper fine grained to low

er m
edium

 grained; loose; m
oist; 

creosote odor present.

D
ark tan.

Tan; fine to coarse grained; loose; m
oist; creosote odor.

Som
e organics present.

Fine to m
edium

 grained.

Light tan; m
edium

 grained.

D
ark tan; fine to coarse grained; loose; m

oist; creosote odor 
present. Soil leaves residue on gloves.

C
reosote staining.

1010

12
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G
rass

112'

M
. Jury

N
521291.8

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED
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Y

W
ell/B

oring N
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C
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R
D
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TES (D
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M
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R

O
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N
D

 ELEV. (FEET A
M

SL)

D
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M
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G
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AVD
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PAG
E 2 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/1/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

05

RUN RECOVERY

% RECOVERY
3/1/2018

TBD

Sonic 4x6

100

90

109

SBSB

2122232425262728293031323334353637383940

SAN
D

; w
hite; fine to m

edium
 grained; m

oist; creosote odor and 
staining present.

Tan and black; fine to coarse grained; loose; m
oist; strong 

creosote odor and staining present. 1.5 inches of hardpan 
creosote at 22.5' bls.

G
rading m

ore coarse sand. Soil leaves residue on gloves.

W
hite; fine to coarse grained; loose; m

oist; no odor.

W
hite tan; m

edium
 to coarse grained.

Tan to dark tan; m
edium

 grained; loose; m
oist; cresosot odor 

present; trace clay present. C
reosote staining increasing w

ith 
depth to 37' bls.

D
ark brow

n; fine to m
edium

 grained; m
oist; creosote odor and 

staining present.

Tan; no odor beond 38-38.5' bls.

1010

34
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G
rass

112'

M
. Jury

N
521291.8

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
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O
VED

 B
Y

W
ell/B

oring N
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E
C
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O

R
D
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TES (D
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1105704.5

G
R
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U

N
D

 ELEV. (FEET A
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D
PT or Sonic SA

M
PLIN

G

N
AVD
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PAG
E 3 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/1/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

05

RUN RECOVERY

% RECOVERY
3/1/2018

TBD

Sonic 4x6

100

100

1010

SBSB

4142434445464748495051525354555657585960

Silty C
LAY; tan; stiff; m

oist; m
edium

 plastic, som
e sand

SAN
D

; tan; fine to coarse grained; loose; m
oist to w

et; creosote 
odor present; trace clay present. G

rading m
ore coarse sand to 

47.5' bls.

Fine to coarse; no odor; no trace clay.

W
hite; m

oist to dry; no odor.

Fine to m
edium

 grained.

Fine to coarse.

Pinkish w
hite.

1010

56
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G
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112'

M
. Jury

N
521291.8

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
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E
C

O
O

R
D
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M
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1105704.5

G
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O
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N
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 ELEV. (FEET A
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SL)

D
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M
PLIN

G
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PAG
E 4 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/1/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

05

RUN RECOVERY

% RECOVERY
3/1/2018

TBD

Sonic 4x6

90

100

910

SBSB

6162636465666768697071727374757677787980

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; no odor.

Pink; fine to m
edium

 grained.

Pinkish w
hite.

W
hite; fine to coarse grained; loose; m

oist; no odor; trace silt 
present.

Trace silt and clay present. G
rading m

ore fine sand from
 70' bls to

80' bls.

1010
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G
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M
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ounty, Florida

C
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PID (ppm)
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C
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PAG
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F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
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ATIO
N
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ATER
IALS

LO
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O
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reosote W
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3/1/2018
N
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G
SE, Inc.
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C
. D
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B
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RUN RECOVERY

% RECOVERY
3/1/2018

TBD

Sonic 4x6

100

100

1010

SBSB

81828384858687888990919293949596979899

100

Silty SAN
D

; w
hite; fine; loose to stiff; m

oist; no odor.

SAN
D

; w
hite; fine to m

edium
 grained; loose; m

oist; no odor; trace
silt present.

Silty SAN
D

; w
hite; fine to m

edium
 grained; stiff; m

oist; no odor.

SAN
D

; w
hite fine to coarse grained; loose; m

oist; trace clay and 
silt present.

C
layey SAN

D
; orange; fine to coarse grained; stiff; m

oist; no odor.

SAN
D

; tan grading to w
hite; fine to coarse grained; loose; w

et to 
m

oist; no odor; trace silt and clay present.

Fine to coarse grained.

Fine to m
edium

 grained; no trace silt.

Fine to coarse grained; trace silt and clay present.

D
ark red; fine to coarse grained; stiff; m

oist; no odor; som
e silt, 

interspersed silt and clay lenses present.

1010

910
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LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105704.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 6 O

F 6
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ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/1/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

05

RUN RECOVERY

% RECOVERY
3/1/2018

TBD

Sonic 4x6

100

100

102

SBST

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Boring term
inated at 112' 

bls. Borehole backfilled w
ith

grout.

C
LAY; hard; high plasticity; interspersed sand lenses at 105' bls 

and 107' bls.

Shelby tube collected from
 110' to 112' bls - no recovery

C
layey SAN

D
; orange; fine to coarse grained; stiff; m

oist; no 
odor; som

e silt, interspersed silt and clay lenses present.

G
rey; fine to coarse grained; stiff; m

oist; no odor; prevalent clay 
lenses present.

102

1112
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049089

G
rass

120'

M
. Jury

N
521213.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105778.3

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/1/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

06

RUN RECOVERY

% RECOVERY
3/1/2018

TBD

Sonic 4x6

100

6090

539

H
A

SBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling.

G
ravelly SAN

D
; black to red; fine to coarse grained; loose; dry to 

m
oist; no odor; organics present.

N
o R

ecovery from
 5' to 6' bls.

C
layey SAN

D
; brow

n; fine grained; loose; m
oist; organics 

present; organic odor present.

SAN
D

; w
hite; fine grained; loose; m

oist; no odor.

N
o R

ecovery from
 9.5' to 10' bls.

SAN
D

; light brow
n; fine to m

edium
 grained; loose; m

oist; no odor;
trace clay present.

Black; dry to m
oist.

Brow
n; creosote odor present; soil leaves residue on gloves.

5510

123
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G
rass

120'

M
. Jury

N
521213.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105778.3

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/1/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

06

RUN RECOVERY

% RECOVERY
3/1/2018

TBD

Sonic 4x6

100

100

1010

SBSB

2122232425262728293031323334353637383940

SAN
D

; light brow
n tan; fine to m

edium
 grained; loose; m

oist to 
w

et; cresote odor; trace gravel & clay present.

Fine to coarse grained; m
oist; creosote odor and staining present.

D
ark brow

n; very heavy creosote staining present; strong odor; 
soil leaves heavy residue on gloves. 1 to 2 inches of black, hard 
pan creosote at 25.5' bls.

Brow
n; m

edium
 to coarse grained; loose; m

oist; creosote odor 
and staining present.

Tan; slight creosote odor present.

C
reosote odor present; leaves heavy creosote odor on gloves; 

free product from
 31.5' to 31.7' bls; heavy creosote staining 

present.

Light brow
n; fine grained; loose; m

oist; creosote odor and staining
present.

Trace coarse sand.

1010

45



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
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120'

M
. Jury

N
521213.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
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E
C

O
O

R
D
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A

TES (D
A

TU
M

)
1105778.3

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/1/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

06

RUN RECOVERY

% RECOVERY
3/1/2018

TBD

Sonic 4x6

100

100

910

SBSB

4142434445464748495051525354555657585960

SAN
D

; light brow
n; fine to coarse grained; m

oist; creosote odor 
present. G

rades m
ore coarse sand w

ith depth from
 40' to 50' bls. 

D
ark brow

n; creosote staining; soil leaves creosote residue on 
gloves.

Light brow
n; m

oist to w
et; no staining; no residue; trace clay 

present.

G
rading tan.

W
hite; fine to coarse grained; loose; m

oist; no odor.

1010

67
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G
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M
. Jury

N
521213.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
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SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
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VED
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W
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oring N
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E
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R
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N
D

 ELEV. (FEET A
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M
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G
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PAG
E 4 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/1/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

06

RUN RECOVERY

% RECOVERY
3/1/2018

TBD

Sonic 4x6

100

90

109

SBSB

6162636465666768697071727374757677787980

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; no odor; trace 
silt present.

Pinkish w
hite.

Pink

Pinkish w
hite.

W
hite; grading m

ore fine grained sand and less coarse grained 
sand w

ith depth from
 70' to 78' bls.

W
hite; fine; loose; m

oist; no odor; trace silt present.

1010

89
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G
rass

120'

M
. Jury

N
521213.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105778.3

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 5 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/1/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

06

RUN RECOVERY

% RECOVERY
3/1/2018

TBD

Sonic 4x6

100

90

109

SBSB

81828384858687888990919293949596979899

100

Silty SAN
D

; w
hite; fine to coarse grained; m

oderately stiff; m
oist; 

no odor; trace clay present.

SAN
D

; w
hite to tan; fine to coarse grained; loose; m

oist; trace silt 
and clay present. G

rades m
ore coarse sand w

ith depth from
 97.5'

to 100' bls.

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; no odor; no 
trace silt present.

Fine grained.

Fine to coarse grained. G
rading to fine sand w

ith depth from
 84' 

to 86' bls.

Fine to m
edium

 grained.

M
edium

 to coarse grained.
Fine to coarse grained; trace silt present.

1010

1011
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G
rass

120'

M
. Jury

N
521213.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
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TU
M
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G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
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M
PLIN

G

N
AVD
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PAG
E 6 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/1/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

06

RUN RECOVERY

% RECOVERY
3/1/2018

TBD

Sonic 4x6

100

100

1010

SBSB

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Boring term
inated at 120' 

bls. Borehole backfilled w
ith

grout.

C
layey SAN

D
; orange red; fine to coarse grained; loost to stiff; 

m
oist to w

et; no odor.

C
LAY; grey; hard; high plasticity; m

oist; no odor.

G
rey; fine to coarse grained; stiff; m

oist; no odor; clay lenses from
104.5' to 106.5' bls.

1010

1213
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G
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120'

M
. Jury

N
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Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
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O
VED

 B
Y

W
ell/B

oring N
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E
C

O
O

R
D
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A

TES (D
A
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M
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1105776.0

G
R

O
U

N
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 ELEV. (FEET A
M

SL)

D
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M
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G
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88

PAG
E 1 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/1/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

07

RUN RECOVERY

% RECOVERY
3/2/2018

TBD

Sonic 4x6

100

83

100

4510

H
A

SBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling.

G
ravelly C

layey SAN
D

; black; fine to coarse grained; loose; dry to
m

oist; creosote odor present; organics present.

C
layey SAN

D
; black; fine to m

edium
 grained; loose; m

oist to w
et; 

strong creosote odor; sheen and iridescence present; free 
product present; organics present.

SAN
D

; black grading to w
hite; upper fine grained; loose; m

oist; 
very faint creosote odor to no odor; sporadic clay clum

p at 5.5' to 
7' bls.

U
pper fine grained to low

er m
edium

 grained; creosote odor 
present.

Tannish w
hite.

Light tannish brow
n.

4610

123
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G
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M
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ounty, Florida

C
LIEN

T
U

SEPA R
egion IV
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R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
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N
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PAG
E 2 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/1/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

07

RUN RECOVERY

% RECOVERY
3/2/2018

TBD

Sonic 4x6

9090

99

SBSB

2122232425262728293031323334353637383940

SAN
D

; dark tan; fine grained; loose; m
oist; creosote odor; trace 

clay present.

D
ark brow

n to black; strong creosote odor; soil leaves creosote 
staning on gloves. 0.5 inch clay layer at 23.75' bls.

H
ard pan creosote and free product at 27.25' bls.

Tan; fine to coarse grained; loose; m
oist; creosote odor.

Light tan; low
er m

edium
 grained to coarse grained; trace fine 

sand, silt, and clay present.

Tan; upper m
edium

 grained to coarse grained; m
oist to w

et.

G
rading w

hite.

G
rading tan.

D
ark tan.

Tan.

Fine to coarse grained; creosote odor present.

1010

45
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N
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PAG
E 3 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/1/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

07

RUN RECOVERY

% RECOVERY
3/2/2018

TBD

Sonic 4x6

100

100

1010

SBSB

4142434445464748495051525354555657585960

SAN
D

; w
hitish tan; fine to coarse grained; loose; m

oist.

Tannish w
hite; fine to m

edium
 grained; creosote odor and staining

present.

Brow
n; fine grained; loose; m

oist; trace m
edium

 sand present; 
creosote odor.

W
hite and black; m

edium
 grained; loose; m

oist; creosote odor 
and staining present; trace fine sand present.

Tan/light brow
n; fine to coarse grained; creosote odor present; 

trace silt present.

Tan; fine to coarse grained; loose; m
oist.

W
hite.

1010
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G
rass

120'

M
. Jury

N
521093.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
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O
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 B
Y

W
ell/B

oring N
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E
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R
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TES (D
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)
1105776.0
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N
D

 ELEV. (FEET A
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D
PT or Sonic SA

M
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G
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PAG
E 4 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/1/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

07

RUN RECOVERY

% RECOVERY
3/2/2018

TBD

Sonic 4x6

100

100

1010

SBSB

6162636465666768697071727374757677787980

SAN
D

; w
hite; fine grained; loose; m

oist sporadic silt and clay 
clum

ps from
 60' to 62' bls. G

rading m
ore fine sand w

ith depth 
from

 60' to 70' bls.

Fine grained to low
er coarse grained; loose; m

oist; no odor.

Fine to coarse grained.

Light brow
n; fine to coarse grained; loose; m

oist; no odor.

W
hite.
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G
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M
. Jury

N
521093.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K
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Y
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TO

R
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R
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PAG
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SAMPL TYPE

RUN LENGTH

C
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ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/1/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

07

RUN RECOVERY

% RECOVERY
3/2/2018

TBD

Sonic 4x6

100

100

1010

SBSB

81828384858687888990919293949596979899

100

Silty SAN
D

; w
hite; fine to coarse grained; loose; m

oist; no odor.

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; no odor.

Fine grained; loose to stiff; trace silt present.

Fine to m
edium

 grained; loose; trace silt present

Fine grained.

Fine to m
edium

 grained.

Fine grained.

Fine to m
edium

 grained.

Fine to coarse grained.
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M
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N
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C
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K
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Y
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R
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R
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SAMPL TYPE

RUN LENGTH

C
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ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
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erican C

reosote W
orks

3/1/2018
N
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G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

07

RUN RECOVERY

% RECOVERY
3/2/2018

TBD

Sonic 4x6

90

100

910

SBSB

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Boring term
inated at 120' 

bls. Borehole backfilled w
ith

grout.

C
layey, Silty SAN

D
; red/orange brow

n; fine to coarse grained; 
loose to stiff; m

oist; no odor.

C
layey SAN

D
; grey; fine to coarse grained; loose to stiff; m

oist; 
no odor.

C
LAY; grey; hard; high plasticity; m

oist.

Silty SAN
D

; w
hite grading to orange; fine to coarse grained; 

loose; m
oist.

O
rangish w

hite.

Som
e sandstone chunks; red/grey.

1010
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M
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ounty, Florida

C
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T
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PID (ppm)

DEPTH (FEET)

C
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Y
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TO
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P. C
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allaw
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R
em
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A
PPR

O
VED
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W
ell/B
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R
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G
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PAG
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SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
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ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G
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erican C

reosote W
orks

3/2/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W
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RUN RECOVERY

% RECOVERY
3/2/2018

TBD

Sonic 4x6

100

100

90

469

H
A

SBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling.

G
ravelly, C

layey SAN
D

; dark brow
n; fine to coarse grained; loose;

dry to m
oist; creosote odor and staining present.

C
layey, silty SAN

D
; fine to m

edium
 grained; loose; dry to m

oist; 
abundant organics present; no odor.

Black m
aterial that is charcoal-like; could be heavy organics or 

creosote hard pan. N
o odor present.

SAN
D

; fine to m
edium

 grained; red to brow
n; loose; m

oist; no 
odor; sporadic clays; abundant organics present.

D
ark grey to grey; fine to m

edium
 grained; loose; m

oist; trace clay
present; slight creosote odor; trace coarse sand and gravel; 
abundant organics present.

Tannish grey; fine to m
edium

 grained; loose; m
oist; creosote odor

and staining present from
 approxim

ately 17' to 17.5' bls.

Light brow
n; soil leaves light residue on gloves.

4610

123
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G
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M
. Jury

N
521074.7

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
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TO

R
P. C

ole
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allaw
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R
em
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W
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E
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R
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N
D
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M
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G
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PAG
E 2 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/2/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

08

RUN RECOVERY

% RECOVERY
3/2/2018

TBD

Sonic 4x6

70

100

710

SBSB

2122232425262728293031323334353637383940

N
o recovery from

 20' to 23' bls.

SAN
D

; light brow
n; fine grained; loose; m

oist; creosote odor 
present; organics present; soil leaves slight residue on gloves.

Light brow
n to black; fine to coarse grained; m

oist; strong 
creosote odor present; heavy creosote staining and free product 
present; soil leaves heavy residue on gloves.

Brow
n; fine to coarse grained; loose; m

oist; strong creosote odor; 
trace silt and clay present.
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PID (ppm)
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C
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R
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R
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N
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PAG
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F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
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ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/2/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

08

RUN RECOVERY

% RECOVERY
3/2/2018

TBD

Sonic 4x6

100

90

109

SBSB

4142434445464748495051525354555657585960

Sandy C
LAY; w

hite; soft; m
oist; low

 plasticity; fine to m
edium

 
grained sand.
SAN

D
; w

hite; fine to coarse grained; loose; m
oist; strong creosote

odor; trace silt present.

SAN
D

; tan; fine to coarse grained; loose; m
oist; strong creosote 

odor; trace silt and clay present.

W
hite; strong creosote odor; trace silt present.

Fine to m
edium

 grained. G
rading m

ore coarse sand w
ith depth 

from
 54' to 60' bls.
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M
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C
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SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
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ATIO
N

 O
F M

ATER
IALS

LO
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F B

O
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G
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reosote W
orks

3/2/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

08

RUN RECOVERY

% RECOVERY
3/2/2018

TBD

Sonic 4x6

90

100

910

SBSB

6162636465666768697071727374757677787980

SAN
D

; w
hite; m

edium
 to coarse grained; loose; m

oist; no odor; 
trace fine sand and silt present.
Slight creosote odor.

N
o odor.

W
hitish pink; slight odor.

W
hite; no odor.

Fine to coarse grained; no odor.

W
hitish pink; m

edium
 to coarse grained; no odor; trace fine sand; 

sporadic clay clum
ps present.

G
rading m

ore coars sand w
ith depth from

 73' to 76' bls.
W

hite; fine to coarse grained; creosote odor; trace clay; sporadic 
clay clum

ps present.

W
hitish pink; grading m

ore fine sand w
ith depth from

 76' to 79' 
bls.

W
hite.

W
hite/pinkish w

hite; fine to coarse grained; loose; m
oist; no odor; 

trace silt. D
rill team

 notices sm
ell of TC

E at 80' bls and points out 
that the rods are com

ing out of the hole very clean.
G

rading m
ore coarse sand w

ith depth from
 79' to 80' bls.
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erican C
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G
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C
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% RECOVERY
3/2/2018

TBD

Sonic 4x6
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1010

SBSB

81828384858687888990919293949596979899

100

SAN
D

; w
hite; fine to coarse grained; creosote odor; trace clay; 

sporadic clay clum
ps present.

W
hite; fine to coarse grained; loose; m

oist; creosote odor 
present.

Fine to m
edium

 grained.

W
hitish orange; fine to coarse grained.

W
hite w

ith trace silt and clay present.

1010
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M
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SAMPL TYPE

RUN LENGTH

C
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ATIO
N

 O
F M

ATER
IALS

LO
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F B

O
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erican C

reosote W
orks

3/2/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

08

RUN RECOVERY

% RECOVERY
3/2/2018

TBD

Sonic 4x6

90

100

100

925

SBST

SB

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Boring term
inated at 117' 

bls. Boring backfilled w
ith 

grout.

Silty SAN
D

; orangish w
hite; fine to m

edium
 grained; stiff; m

oist; 
grading to m

ostly fine sand from
 108.5' to 109.5' bls.

C
LAY; grey; hard; high plasticity; m

oist.
Shelby tube collected due to sand in Shelby tube, decided to 
push another 5'.

C
LAY; grey; hard; high plasticity; m

oist; no odor.

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; trace silt and 
clay present.

W
hitish pink.

W
hitish orange.

1025

121314
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G
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M
. Jury

N
521025.9

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H
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K
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Y
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TO

R
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R
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A
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O
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W
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E
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R
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)
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N
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PAG
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F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
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ATIO
N
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F M

ATER
IALS

LO
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F B

O
R
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G

Am
erican C

reosote W
orks

3/3/2018
N
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83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

09

RUN RECOVERY

% RECOVERY
3/3/2018

TBD

Sonic 4x6

2010

21

SBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling

C
layey SAN

D
; red to black; fine to m

edium
 grained; loose; dry to 

m
oist; heavy creosote odor and staining; sheen visible w

ith w
ater;

free product present; soil leaves heavy residue on gloves.

N
o recovery from

 2' to 19' bls.

SAN
D

; brow
n to grey; fine to m

edium
 grained; m

oist; strong 
creosote odor; creosote staining; free product present.

1010

12
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R
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C
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B
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RUN RECOVERY

% RECOVERY
3/3/2018

TBD

Sonic 4x6

90

100

910

SBSB

2122232425262728293031323334353637383940

SAN
D

; grey; fine grained to low
er m

edium
 grained; loose; m

oist; 
strong creosote odor; som

e staining present.

G
rey black; fine to m

edium
 grained.

Brow
n to black; fine to coarse grained; loose; m

oist; heavy 
creosote odor; staining present; free product present; hard pan of 
creosote present from

 32' to 32.5' bls. Trace clay and silt present

Brow
nish w

hite; fine to coarse grained; loose; m
oist; creosote 

odor and staining present, w
hich becom

es less prevalent after 33'
to 34.5' bls.

1010

34
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G
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C
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B
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RUN RECOVERY

% RECOVERY
3/3/2018

TBD

Sonic 4x6

1000

100

SBSB

4142434445464748495051525354555657585960

N
o recovery from

 50' to 60' bls.

SAN
D

; tannish w
hite; fine grained to upper m

edium
 grained; 

loose; m
oist; creosote odor present; som

e staining; trace coarse 
sand and trace silt present.

Fine to coarse grained; trace silt; no coarse sand.

1010

56
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SAMPL TYPE

RUN LENGTH

C
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ATIO
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 O
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ATER
IALS
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O
R

IN
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reosote W
orks
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N
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G
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TSI 150C
C

C
. D

ickson

B
W

09

RUN RECOVERY

% RECOVERY
3/3/2018

TBD

Sonic 4x6

90

100

910

SBSB

6162636465666768697071727374757677787980

SAN
D

; w
hite to tan; fine to coarse grained; loose; m

oist; strong 
creosote odor; staining present; som

e free product present; oil 
sheen present on w

ater.

Silty SAN
D

; w
hite; fine to m

edium
 grained; stiff; m

oist; odor 
present.

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; odor present.

Tan to black; fine to coarse grained; loose; m
oist; creosot odor; 

heavy staining at 70.75' to 71' bls; free product present.

Tannish w
hite; fine to m

edium
 grained; loose to stiff; m

oist; 
creosote odor and staining present; free product present; trace 
silt.

D
ark tan to w

hite; fine to coarse grained; loose; m
oist; creosote 

odor and staining; free product present. 3 inch sandy clay layer at
74.5' bls, w

hich is w
hite, soft, and m

oist.

W
hite; fine to m

edium
 grained; loose to stiff; m

oist; staining and 
odor present. 3 inch sandy clay layer at 76.5' bls, w

hich is w
hite, 

soft, and m
oist.

Fine to m
edium

 grained; loose; m
oist; odor and staining present.

1010

78
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M
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RUN LENGTH
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IALS
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F B

O
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reosote W
orks

3/3/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

09

RUN RECOVERY

% RECOVERY
3/3/2018

TBD

Sonic 4x6

100

100

1010

SBSB

81828384858687888990919293949596979899

100

SAN
D

; grey; fine to coarse grained; loose; m
oist; odor and 

staining present.

D
ark tan; strong odor, heavy staining, and free product present. 

G
rading m

ore coarse sand w
ith depth from

 83' to 88' bls.

Black; strong odor, heavy staining, and free product present.

Tan to black; strong odor, heavy staining, and free product 
present.

W
hite; odor present.

Fine to coarse grained; loose; m
oist; creosote odor present; som

e
staining at 90' to 91' bls; trace silt present.

1010

910
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RUN LENGTH
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N
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G
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C
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B
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RUN RECOVERY

% RECOVERY
3/3/2018

TBD

Sonic 4x6
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100

810

SBSB

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Boring term
inated at 120' 

bls. Borehole backfilled w
ith

grout.

N
o recovery from

 100' to 102' bls.

SAN
D

; w
hite; fine to coarse grained; loose to stiff; m

oist; slight 
odor; trace silt present.

C
layey Silty SAN

D
; orange; fine to coarse grained; loose to stiff; 

m
oist; no odor.

C
layey SAN

D
; red to orange; fine to coarse grained; loose to stiff;

m
oist; no odor; chunks of sandstone present.

Sandy C
LAY; brow

n; soft to hard; m
edum

 to low
 plasticity; m

oist; 
fine to coarse sand; no odor.

C
LAY; grey; hard; high plasticity; m

oist; no odor.

1010

1112
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% RECOVERY
3/3/2018
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Sonic 4x6
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4610

H
A

SBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling.

C
layey SAN

D
; black brow

n to red; fine to coarse grained; loose to
dense; m

oist.

SAN
D

; grey to black; fine to m
edium

 grained; loose; m
oist; 

creosote odor; heavily stained; leaves residue on gloves.

Black; creosote odor and staining; hard packed creosote.

R
ed; m

edium
 to fine grained; m

oist to dry; slight odor; fill.

Tan; som
e staining.

Brow
n to black; heavily stained; oil sheen; free product.

4610

123
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1010

SBSB

2122232425262728293031323334353637383940

SAN
D

; w
hite to light brow

n; fine to m
edium

 grained; loose; m
oist; 

creosote odor; som
e staining

Light brow
n; stained

Brow
n to dark brow

n; fine to coarse grained; heavily stained

W
hite; slight creosote odor; m

inim
al staining

Black to brow
n; fine to m

edium
 grained; very strong odor; heavily 

stained; sheen; free product

D
ark brow

n; fine grained; sporadic clay clum
ps

3" clay lense; brow
n; stiff; m

oist; low
 plasticity

1010

45
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allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105433.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/3/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

10

RUN RECOVERY

% RECOVERY
3/3/2018

TBD

Sonic 4x6

7090

79

SBSB

4142434445464748495051525354555657585960

N
o recovery 40' to 43'

SAN
D

; tan; fine grained; loose; m
oist; creosote present; heavy 

odor; free product

C
layey SAN

D
; black; fine grained; loose to dense; m

oist; creosote
odor; organic m

aterial

N
o recovery 50' to 51'

SAN
D

; brow
n; fine to m

edium
 grained; loose; m

oist; creosote 
odor

C
layey Silty SAN

D
; tan; fine grained; stiff; m

oist; creosote odor; 
sporadic clay clum

ps

SAN
D

; tan; fine to coarse; loose to dense; m
oist; creosote odor; 

free product

Fine to m
edium

 grained; som
e staining

3" clay lense; grey; stiff; m
oist; m

edium
 plasticity

H
eavy staining @

 57.5' and 59.5'

1010

67
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049089

G
rass

120'

M
. Jury

N
520945.9

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105433.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 4 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/3/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

10

RUN RECOVERY

% RECOVERY
3/3/2018

TBD

Sonic 4x6

8090

89

SBSB

6162636465666768697071727374757677787980

N
o recovery 60' to 62'

SAN
D

; tan; fine to coarse grained; loose; m
oist; creosote odor; 

sporadic clay clum
ps throughout

C
layey SAN

D
; w

hite; fine to m
edium

 grained; loose to stiff; m
oist; 

creosote odor
N

o recovery 70' to 71'

Sandy C
LAY; greyish w

hite; soft; m
oist; high plasticity

SAN
D

; tan; fine to coarse grained; loose; m
oist; trace clay; slight 

odor

C
LAY; tan; m

oist; slight odor
SAN

D
; w

hite; fine grained; loose; m
oist; slight creosote odor; 

trace silt

1010

89
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G
rass

120'

M
. Jury

N
520945.9

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105433.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 5 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/3/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

10

RUN RECOVERY

% RECOVERY
3/3/2018

TBD

Sonic 4x6

100

90

1010

SBSB

81828384858687888990919293949596979899

100

SAN
D

; w
hite; fine grained; loose; m

oist; slight creosote odor

Silty SAN
D

; w
hite; fine to coarse grained; loose; m

oist; creosote 
odor

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; creosote odor

Pinkish w
hite

1010

1011
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G
rass

120'

M
. Jury

N
520945.9

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105433.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 6 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/3/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

10

RUN RECOVERY

% RECOVERY
3/3/2018

TBD

Sonic 4x6

100

100

910

SBSB

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Boring term
inated at 120' 

bls. Borehole backfilled w
ith

grout.

Silty SAN
D

; w
hite; fine to coarse grained; dense; m

oist; no odor

SAN
D

; light tan; fine grained; loose; m
oist; no odor; trace m

edium
and coarse grained sand; trace silt

Silty SAN
D

; w
hite; fine to coarse grained; loose; m

oist; no odor

C
LAY; grey; hard; m

oist; high plasticity; no odor

C
layey SAN

D
; orange to red; fine to m

edium
 grained; dense; 

m
oist; no odor; interspersed clay lenses at 117.25', 118', and 

119.5'

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; creosote odor

Sand lense @
 113.5'

R
ed O

range
Sand lense @

 115'

1010

1213
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049089

G
rass

90'

M
. Jury

N
520901.7

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105327.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 5
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/3/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

11

RUN RECOVERY

% RECOVERY
3/4/2018

TBD

Sonic 4x6

100

100

100

4610

H
A

SBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling.

SAN
D

; red; fine to m
edium

 grained; loose; m
oist; creosote odor

O
rganic M

aterial from
 4'-6'

SAN
D

; black; fine grained; loose; m
oist; strong creosote odor

C
layey SAN

D
; red; fine grained; loose to dense; m

oist; creosote 
odor

N
o recovery 7.5' to 10'

SAN
D

; grey brow
n; fine to m

edium
 grained; loose; m

oist; 
creosote odor; creosote staining; leaves residue on gloves

G
rey; fine grained

Encounter Free Product from
 17.5 to 20 ft

4610

123
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049089

G
rass

90'

M
. Jury

N
520901.7

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105327.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 5
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/3/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

11

RUN RECOVERY

% RECOVERY
3/4/2018

TBD

Sonic 4x6

100

90

109

SBSB

2122232425262728293031323334353637383940

SAN
D

; grey; fine to coarse grained; loose; m
oist; creosote odor 

and staining; leaves light residue of gloves

0.5" clay lense at 23.5'

Fine to m
edium

 grained

G
reyish w

hite; fine to coarse grained

Black; fine grained; heavy creosote staining; leaves heavy residue
on gloves; free product
G

rey to brow
n; fine to coarse grained; creosote odor and staining

Brow
n; fine to m

edium
 grained

1010

45
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049089

G
rass

90'

M
. Jury

N
520901.7

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105327.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 5
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/3/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

11

RUN RECOVERY

% RECOVERY
3/4/2018

TBD

Sonic 4x6

100

90

1010

SBSB

4142434445464748495051525354555657585960

SAN
D

; tan; fine to m
edium

 grained; loose; m
oist; som

e creosote 
odor

C
LAY; grey; soft; high plasticity; m

oist

SAN
D

; tan; fine to m
edium

 grained; loose to dense; m
oist; 

creosote odor

Sandy C
LAY; tan; soft; high plasticity; m

oist

O
R

G
AN

IC
S; black

SAN
D

; greyish w
hite; fine to m

edium
 grained; loose; m

oist

Tanish w
hite; fine grained

Tan

Fine to coarse grained

Brow
n

1010

67
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G
rass

90'

M
. Jury

N
520901.7

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105327.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 4 O

F 5
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/3/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

11

RUN RECOVERY

% RECOVERY
3/4/2018

TBD

Sonic 4x6

100

100

1010

SBSB

6162636465666768697071727374757677787980

C
LAY; soft; m

oderate plasticity; m
oist

SAN
D

; brow
n; fine to m

edium
 grained; loose; m

oist; creosote 
odor

C
LAY; w

hite; very soft; low
 plasticity; odor

SAN
D

; tan and w
hite; fine to m

edium
 grained; loose; m

oist; odor

C
layey SAN

D
; tan w

hite; fine grained; loose; m
oist; slight 

creosote odor

C
LAY; brow

nish w
hite; stiff to hard; high plasticity; no odor

Silty SAN
D

; w
hite; fine grained; loose to dense; m

oist; creosote 
odor

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; creosote odor

Tan

1010

89
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G
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M
. Jury

N
520901.7

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
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SPEC
TO

R
P. C

ole
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allaw
ay

R
em

arks

A
PPR

O
VED
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Y

W
ell/B

oring N
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E
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O
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R
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TES (D
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1105327.0
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R

O
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N
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 ELEV. (FEET A
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D
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M
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G

N
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PAG
E 5 O

F 5
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/3/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

11

RUN RECOVERY

% RECOVERY
3/4/2018

TBD

Sonic 4x6

100
10

SB

81828384858687888990919293949596979899

100

Boring term
inated at 90' bls.

Borehole backfilled w
ith 

grout.

SAN
D

; orangish w
hite; fine to m

edium
 grained; loose; m

oist; no 
odor

C
LAY; orange; soft to hard; high plasticity; m

oist; no odor

SAN
D

; orangish w
hite; fine to m

edium
 grained; loose; m

oist; no 
odor

C
layey Silty SAN

D
; fine to m

edium
 grained; loose; m

oist; no odor

G
rey

O
range

10
10



This page intentionally left blank 

 
 



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

grass - adjacent to BW
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H
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N
520901.7

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
A. C

allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105327.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/17/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

B
W

11A

RUN RECOVERY

% RECOVERY
5/17/18

TBD

R
otosonic 4x6

0.4

1.3

2.9

12.7

0100

100

01010

012

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling

H
and augered to 5' bls to clear utilities

Silty SAN
D

; dark brow
n; strong creosote odor & heavy staining; 

loose; poorly graded; fine grained; m
oist

SAN
D

; grey; strong odor; no visible N
APL; loose; poorly graded; 

fine grained; w
et

G
rey brow

n; fine to m
edium

 grained

G
rading tan

G
rading dark grey

Fine to m
edium

 grained; trace silt

Tan & grey

D
ark brow

n; visible m
obile creosote - leaves residue on sam

ple 
liner & gloves; saturated w

ith creosote; fine grained

5510

012
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TE TO
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 (FEET B
G

S)

049089

grass - adjacent to BW
11

120'

H
. Yost

N
520901.7

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
A. C

allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105327.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/17/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

B
W

11A

RUN RECOVERY

% RECOVERY
5/17/18

TBD

R
otosonic 4x6

10.8

3.6

1.7

1.3

1.7

100

100

1010

34

2122232425262728293031323334353637383940

SAN
D

; dark brow
n; visible m

obile creosote; loose; fine grained; 
w

et

Silty SAN
D

; light brow
n slight odor, no visible staining/N

APL; 
m

edium
 dense; fine grained; w

et

SAN
D

; brow
n; odor, no residue; loose; fine grained; w

et; trace silt

Tan; very slight odor; fine to m
edium

 grained

Tan no odor; no silt

Tan

Fine to coarse grained; subangular to subrounded

M
ottled tan odor; fine to m

edium
 grained

D
ark brow

n; creosote staining, residue, trace m
obile N

APL, 
strong odor, saturated; trace silt

Tan fine grained; som
e silt

1010

34
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L D
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 (FEET B
G
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049089

grass - adjacent to BW
11

120'

H
. Yost

N
520901.7

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
A. C

allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105327.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/17/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

B
W

11A

RUN RECOVERY

% RECOVERY
5/17/18

TBD

R
otosonic 4x6

0.6

0.8

4.5

3.6

100

80

108

56

4142434445464748495051525354555657585960

SAN
D

; tan; loose; fine grained; w
et

Silty SAN
D

; grey; loose; fine grained; w
et

Sandy SILT; grey; soft; nonplastic; w
et

Sandy C
LAY; grey; soft; nonplastic; w

et; som
e silt

C
LAY; grey; stiff; nonplastic; w

et; trace w
ood debris; som

e silt; 
trace sand

Sandy SILT; grey; soft; nonplastic; w
et

Silty SAN
D

; grey; slight odor; loose; fine grained; w
et

N
o recovery 50-52' bls

Silty SAN
D

; grey; slight odor; loose; fine grained; w
et

Silty C
LAY; grey; odor; stiff; nonplastic; w

et; som
e sand; w

ood 
debris

Silty SAN
D

; dark brow
n; strong odor, no residue; m

edium
 dense; 

fine grained; w
et

H
eavy odor & w

ood debris

Brow
n odor; loose

1010

56
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049089

grass - adjacent to BW
11

120'

H
. Yost

N
520901.7

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
A. C

allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105327.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 4 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/17/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

B
W

11A

RUN RECOVERY

% RECOVERY
5/17/18

TBD

R
otosonic 4x6

1.2

1.5

6.9

3.4

100

100

1010

78

6162636465666768697071727374757677787980

SAN
D

; tan/grey; loose; fine to m
edium

 grained; w
et

Silty SAN
D

; grey; loose; fine grained; w
et

Silty C
LAY; dark brow

n; odor; hard; nonplastic; m
oist; w

ood debris

C
LAY; dark brow

n; stiff; high plasticity; w
et; no w

ood debris

Sandy SILT; grey; odor; soft; nonplastic; w
et

Sandy C
LAY; grey; odor; soft; nonplastic; w

et

Silty C
LAY; grey; odor; soft; nonplastic; w

et; trace sand

Sandy SILT; grey; odor; soft; nonplastic; w
et

Silty SAN
D

; grey; slight odor; loose; fine grained; w
et

Sandy Silty C
LAY; grey; odor; soft; nonplastic; w

et

SAN
D

; grey; odor; loose; fine to m
edium

 grained; w
et; trace silt

~1" horizontal N
APL stringer, strong odor, leaves residue

Fine to m
edium

 grained; less silt

Fine to coarse grained; no silt

1010

78
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L D
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049089

grass - adjacent to BW
11

120'

H
. Yost

N
520901.7

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
A. C

allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105327.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 5 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/17/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

B
W

11A

RUN RECOVERY

% RECOVERY
5/17/18

TBD

R
otosonic 4x6

3.1

2.6

0.9

0.7

100

100

1010

910

81828384858687888990919293949596979899

100

Sandy SILT; tan odor; soft; nonplastic; w
et

Silty SAN
D

; grey odor; loose; fine grained; w
et

SAN
D

; grey; loose; fine to coarse grained; w
et; no silt

Silty SAN
D

; blue grey (m
etallic sheen); very slight odor; loose; 

m
edium

 to coarse grained; w
et; som

e clay; "sticky"

Sandy SILT; blue grey; soft; nonplastic; w
et; som

e clay
Silty SAN

D
; blue grey; very slight odor; loose; m

edium
 to coarse 

grained; w
et; som

e clay

Sandy SILT; blue grey; soft; nonplastic; w
et; som

e clay
Silty SAN

D
; blue grey; very slight odor; loose; m

edium
 to coarse 

grained; w
et; som

e clay

Fine to m
edium

 grained; less silt

Fine to m
edium

 grained; trace silt

O
range & grey m

ottled; no odor; loose to m
edium

 dense

1010

910
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 (FEET B
G
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049089

grass - adjacent to BW
11

120'

H
. Yost

N
520901.7

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
A. C

allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105327.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 6 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/17/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

B
W

11A

RUN RECOVERY

% RECOVERY
5/17/18

TBD

R
otosonic 4x6

0.6

0.7

100

100

1010

1112

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Boring term
inated at 120' 

bls; abandoned w
ith 

bentonite grout

Silty SAN
D

; orange; loose to m
edium

 dense; m
edium

 to coarse 
grained; w

et; som
e clay

Sandy SILT; grey m
ottled w

ith orange, red, tan; soft; nonplastic; 
w

et

Silty SAN
D

; grey loose; fine to coarse grained; w
et; som

e clay

M
ottled red/orange/tan

G
rading light orange; fine to coarse grained; less silt

Tan; fine to m
edium

 grained; less silt

C
oarse grained; loose

G
rading m

edium
 to coarse grained

M
ottled red/orange/tan

G
rey fine to coarse grained; loose; w

et; som
e clay

1010

1112
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049089

G
rassy M

eadow
120'

M
. Jury

N
520879.3

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105327.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/25/2018
N

AD
83

G
SE, Inc.

TSi 150 C
C

T. H
erod

B
W

-11B

RUN RECOVERY

% RECOVERY
7/25/2018

TBD

Sonic 4x6

8.5

28.5

16.4

100

100

100

5510

H
A

C
B

C
B

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling.

SAN
D

; red; fine to m
edium

 grained; loose; dry; subround to 
subangular; fill; creosote odor

W
ood debris; black; creosote stained; creosote odor; PID

: 28.5
SAN

D
; black grading grey; fine to low

er m
edium

 grained; loose; 
m

oist; subround; PID
: 16.4

Fine to low
er m

edium
 grained; dry to m

oist; trace clay; creosote 
odor; PID

: 8.5

Tanish grey; creosote odor; creosote staining

G
rey; fine to m

edium
 grained; creosote odor

Fine to low
er m

edium
 grained; som

e creosote staining; creosote 
odor

5510

012
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G
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120'

M
. Jury

N
520879.3

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D
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1105327.0

G
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O
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D
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M
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G
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PAG
E 2 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/25/2018
N

AD
83

G
SE, Inc.

TSi 150 C
C

T. H
erod

B
W

-11B

RUN RECOVERY

% RECOVERY
7/25/2018

TBD

Sonic 4x6

50.9

78.7

101.2

159.9

8.3

180

11.5

100

100

1010

C
B

C
B

2122232425262728293031323334353637383940

SAN
D

; grey grading brow
n; fine to m

edium
 grained; leaves 

residue on gloves; PID
: 50.9

Brow
n grading to black; fine to low

er coarse grained; creosote 
present (free product); heavily stained; very strong odor; heavey 
residue on gloves; PID

: 78.7

C
reosote hard pan; PID

: 101.2 and 159.9
G

reyish brow
n; fine to coarse grained; subround to subangular; 

som
e creosote staining; strong creosote odor; PID

: 1.5

G
reyish light brow

n; fine to m
edium

 grained; m
inor creosote 

staining; strong creosote odor; PID
: 8.3

Black; fine to coarse grained; free product; heavily creosote 
stained; very strong creosote odor; very heavey residue on 
gloves; PID

: 180.0

Light brow
n; strong creosote odor; PID

: 11.5

1010

34
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Pensacola, Escam
bia C
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K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105327.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/25/2018
N

AD
83

G
SE, Inc.

TSi 150 C
C

T. H
erod

B
W

-11B

RUN RECOVERY

% RECOVERY
7/25/2018

TBD

Sonic 4x6

1.7

2.6

109.9

100

100

1010

C
B

C
B

4142434445464748495051525354555657585960

C
LAY; grey; stiff; m

oderate plasticity; m
oist; organic m

aterial 
present

SAN
D

; tan; fine; loose; saturated; subround; 1" clay layer at 45' 
bls - grey; soft; low

 plasticity; w
et

O
rganics - roots or trace debris (sw

am
p deposits)

C
layey SAN

D
; black; fine to m

edium
 grained; loose; w

et; no odor
SAN

D
; tan; fine to m

edium
 grained; loose; m

oist; creosote odor. 
Free product at 50.5 ft.

C
LAY; grey; hard; m

oderate plasticity; m
oist

SAN
D

; light brow
n to tan; fine to low

er m
edium

 grained; slight 
creosote odor; PID

: 1.7

Fine to m
edium

 grained

Fine to m
edium

 grained; m
oist; creosote odor; brow

n organics at 
46.25-46.5' bls; PID

: 2.6

Fine to low
er coarse grained

Fine to m
edium

 grained

Fine to low
er coarse grained; subround to subangular

R
eddish tan w

ith black streaks; free product; creosote stained; 
strong creosote odor; PID

: 109.9

Tan; trace clay

1010

56
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L D
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 (FEET B
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S)

049089

G
rassy M

eadow
120'

M
. Jury

N
520879.3

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105327.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 4 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/25/2018
N

AD
83

G
SE, Inc.

TSi 150 C
C

T. H
erod

B
W

-11B

RUN RECOVERY

% RECOVERY
7/25/2018

TBD

Sonic 4x6

49.2

127.9

1.8

100

100

1010

C
B

C
B

6162636465666768697071727374757677787980

SAN
D

; tan; fine to coarse grained; loose; m
oist; subround to 

subangular; creosote staining; creosote odor; PID
: 49.2

C
LAY; greyish brow

n; very stiff; m
osit; m

oderate plasticity
SAN

D
; fine; w

hitish tan; loose; m
oist; trace clay

Brow
n; w

et to saturated; free product; creosote staining; creosote 
odor; PID

: 127.9

W
hite; subround; PID

: 1.8; 1" clay layer at 76' bls - grey; soft; w
et;

nonplastic

1010

78
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049089

G
rassy M

eadow
120'

M
. Jury

N
520879.3

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105327.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 5 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/25/2018
N

AD
83

G
SE, Inc.

TSi 150 C
C

T. H
erod

B
W

-11B

RUN RECOVERY

% RECOVERY
7/25/2018

TBD

Sonic 4x6

1.2
100

100

1010

C
B

C
B

81828384858687888990919293949596979899

100

N
o recovery - sam

ple fell out of core barrel

SAN
D

; tanish w
hite; fine to m

edium
 grained; loose; m

oist to w
et; 

subround to subangular

W
hite; fine

Tanish w
hite; fine to m

edium
 grained

1010

910
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G
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eadow
120'

M
. Jury

N
520879.3

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105327.0

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 6 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/25/2018
N

AD
83

G
SE, Inc.

TSi 150 C
C

T. H
erod

B
W

-11B

RUN RECOVERY

% RECOVERY
7/25/2018

TBD

Sonic 4x6

100

100

1010

C
B

C
B

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Boring term
inated at 120' 

bls. Boring backfilled w
ith 

grout.

SAN
D

; reddish yellow
; fine to coarse grained; trace clay; som

e 
gravel; clayey sand lens around 101.75-102.75' bls

C
layey SAN

D
; grey; fine to coarse grained; loose; m

osit; 
subround to subangular

C
LAY; grey; hard; m

oist; high plasticity

SAN
D

; orange; fine to coarse grained; loose; m
oist; trace clay; 

subround to subangular

Stiff to hard; m
oderate plasticity

M
ottled yellow

, red, purple, orange, and grey

1010

1112
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G
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049089

G
rassy M

arsh
125'

M
. Jury

N
520801.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105170.2

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 7
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/4/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

12_1

RUN RECOVERY

% RECOVERY
3/5/2018

TBD

Sonic 4x6

100

100

100

4610

H
A

SBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling.

C
layey SAN

D
; brow

n; fine to coarse grained; loose; dry to w
et; no

odor; orangic m
aterial

SAN
D

; brow
n to tan to grey; fine to m

edium
 grained; loose; m

oist;
slight creosote odor

C
layey SAN

D
; grey; fine to m

edium
 grained; loose to dense; 

m
oist; odor

C
LAY; grey; soft; high plasticity; m

oist

Black to brow
n; fine to m

edium
 grained; loose; m

oist; creosote 
odor and staining

3 inch creosote hard pan at 13'; 1 inch creosote hard pan at 16'

Brow
n; fine grained

Fine to coarse grained

4610

123
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N
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G
rassy M

arsh
125'

M
. Jury

N
520801.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105170.2

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 7
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/4/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

12_1

RUN RECOVERY

% RECOVERY
3/5/2018

TBD

Sonic 4x6

90

100

910

SBSB

2122232425262728293031323334353637383940

SAN
D

; w
hite; fine to m

edium
 grained; loose; m

oist; creosote 
odor; trace gravel

C
LAY; grey; soft; m

oderate plasticity; m
oist; organics (roots)

SAN
D

; tan; fine to m
edium

 grained; loose; m
oist; creosote odor; 

sporadic clay clum
ps

C
LAY; grey; hard; m

oist; high plasticity; organics (Large root)

Fine to coarse grained

Fine to m
edium

 grained; sporadic clay clum
ps

1010

45
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G
rassy M

arsh
125'

M
. Jury

N
520801.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105170.2

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 7
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/4/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

12_1

RUN RECOVERY

% RECOVERY
3/5/2018

TBD

Sonic 4x6

100

90

109

SBSB

4142434445464748495051525354555657585960

N
o recovery 40' to 41'

C
LAY; grey; soft; m

oist; high plasticity; organics

SAN
D

; tanish grey; fine to m
edium

 grained; loose; m
oist; odor

C
LAY; grey; soft; m

oist; high plasticity; organics

SAN
D

; tan; fine to m
edium

 grained; loose; m
oist; odor

C
LAY; very hard; m

oderate plasticity; dry
SAN

D
; tan; fine to coarse grained; loose; m

oist; odor

C
LAY; w

hite; very soft; low
 plasticity; w

et

W
hite

1010

67
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M
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bia C

ounty, Florida

C
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T
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egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K
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 B

Y
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SPEC
TO

R
P. C

ole
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allaw
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R
em

arks

A
PPR

O
VED

 B
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W
ell/B

oring N
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E
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O
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R
D
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1105170.2

G
R

O
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N
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 ELEV. (FEET A
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SL)

D
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M
PLIN

G

N
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PAG
E 4 O

F 7
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/4/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

12_1

RUN RECOVERY

% RECOVERY
3/5/2018

TBD

Sonic 4x6

100

100

1010

SBSB

6162636465666768697071727374757677787980

C
layey SAN

D
; w

hite; fine grained; loose to dense; m
oist; creosote

odor

SAN
D

; w
hite; fine grained; loose; m

oist; odor

C
LAY; grey brow

n; hard; high plasticity; m
oist

SAN
D

; w
hite; fine grained; loose; m

oist; odor

C
LAY; grey brow

n; hard; high plasticity; m
oist

SAN
D

; w
hite; fine grained; loose; m

oist; creosote odor

1010

89
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O
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R
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PAG
E 5 O

F 7
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R
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Am
erican C

reosote W
orks

3/4/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

12_1

RUN RECOVERY

% RECOVERY
3/5/2018

TBD

Sonic 4x6

100

100

1010

SBSB

81828384858687888990919293949596979899

100

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; creosote odor

O
range red; no odor

O
rangish reddish w

hite

Pink, red, orange, w
hite, yellow

; loose to dense

1010

1011
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C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105170.2

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 6 O

F 7
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/4/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

12_1

RUN RECOVERY

% RECOVERY
3/5/2018

TBD

Sonic 4x6

100

100

1010

SBSB

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

SAN
D

; orange and yellow
; fine to coarse grained; loose to dense;

m
oist

C
LAY; grey; hard; hight plasticity; m

oist; lots of sand inclusions
SAN

D
; w

hite w
ith red orange stains; fine to m

edium
 grained; 

loose; m
oist; no odor

1010

1213
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L D
EPTH

 (FEET B
G

S)

049089

G
rassy M

arsh
125'

M
. Jury

N
520801.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105170.2

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 7 O

F 7
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/4/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

12_1

RUN RECOVERY

% RECOVERY
3/5/2018

TBD

Sonic 4x6

100
5

SB

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

Boring term
inated at 125' 

bls. Borehole backfilled w
ith

grout.

SAN
D

; w
hite to pink to orange; m

edium
 to coarse grained; loose; 

m
oist; no odor

5
14
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R
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TE TO
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L D
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 (FEET B
G

S)

049089

G
rass

120'

M
. Jury

N
520905.4

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105255.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/5/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

12_2

RUN RECOVERY

% RECOVERY
3/7/2018

TBD

Sonic 4x6

100

100

100

4610

H
A

SBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling.

C
layey SAN

D
; brow

n to red; fine to m
edium

 grained; loose; m
oist;

slight creosote odor; organics

SAN
D

; red to black; fine to m
edium

 grained; loose; m
oist; 

creosote odor and staining; leaves residue on gloves

Brow
n to black; stong creosote odor; free product 13.25-14 ft and 

18.5 - 20 ft

4610

123
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C
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O

N
D
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O
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L D
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S)

049089

G
rass

120'

M
. Jury

N
520905.4

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105255.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/5/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

12_2

RUN RECOVERY

% RECOVERY
3/7/2018

TBD

Sonic 4x6

60
12

SB

2122232425262728293031323334353637383940

SAN
D

; brow
n; fine to m

edium
 grained; loose; m

oist; creosote 
odor and staining

Silty SAN
D

; tan grey; fine to m
edium

 grained; desne; m
oist; 

creosote odor

SAN
D

; tan grey; fine grained; loose; m
oist; creosote odor

C
layey SAN

D
; fine grained; very dense; m

oist; creosote odor

SAN
D

; brow
n; fine grained; loose; m

oist; creosote odor

N
o recovery 33.5' to 50'

Leaves slight residue on gloves

1010

4
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C

E C
O

N
D
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O
.

PR
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L D
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 (FEET B
G

S)

049089

G
rass

120'

M
. Jury

N
520905.4

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105255.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/5/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

12_2

RUN RECOVERY

% RECOVERY
3/7/2018

TBD

Sonic 4x6

070

014

SBSB

4142434445464748495051525354555657585960

SAN
D

; tan; fine to m
edium

 grained; loose; m
oist; creosote odor

Sandy C
LAY; grey; soft; m

oist; m
oderate plasticity; organics 

(roots)

SAN
D

; tan; fine to m
edium

 grained; loose; m
oist; creosote odor

N
o recovery 33.5' to 50'

Sporadic clay clum
ps

1010

56
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L D
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G

S)

049089

G
rass

120'

M
. Jury

N
520905.4

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105255.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 4 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/5/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

12_2

RUN RECOVERY

% RECOVERY
3/7/2018

TBD

Sonic 4x6

100
10

SB

6162636465666768697071727374757677787980

SAN
D

; tan; fine to m
edium

 grained; loose; m
oist; creosote odor; 

sporadic clay clum
ps

N
o recovery 64' to 70'

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; creosote odor

C
LAY; w

hite; soft; m
oderate plasticity; m

oist

SAN
D

; w
hite; fine grained; loose; m

oist; creosote odor

1010
7



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
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049089

G
rass

120'

M
. Jury

N
520905.4

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105255.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 5 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/5/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

12_2

RUN RECOVERY

% RECOVERY
3/7/2018

TBD

Sonic 4x6

100

100

1010

SBSB

81828384858687888990919293949596979899

100

SAN
D

; w
hite; fine to coarse grained; loose to dense; m

oist; 
creosote odor; trace silt

C
LAY; reddish orange grey; soft to stiff; high plasticity; m

oist

Slight creosote odor

1010

89
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049089

G
rass

120'

M
. Jury

N
520905.4

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105255.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 6 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/5/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

12_2

RUN RECOVERY

% RECOVERY
3/7/2018

TBD

Sonic 4x6

100

100

1010

SBSB

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Boring term
inated at 120' 

bls. Borehole backfilled w
ith

grout.

C
layey SAN

D
; orange; fine to coarse grained; loose; m

oist; no 
odor

C
LAY; grey; soft to hard; high plasticity; m

oist

C
layey SAN

D
; grey; fine to coarse grained; loose; m

oist; no odor

C
LAY; grey; hard; high plasticity; m

oist

Sandy C
LAY; orange; soft; m

oderate plasticity; m
oist

C
LAY; orangish grey; soft; m

oderate plasticity; m
oist

C
layey SAN

D
; reddish orange; fine to coarse grained; loose to 

dense; m
oist

Sand lenses at 101.5', 102.5', and 104

Increasing sand lenses

1010

1011
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G
rass

112'

M
. Jury

N
520930.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105189.8

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/4/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

13

RUN RECOVERY

% RECOVERY
3/4/2018

TBD

Sonic 4x6

100

100

100

4610

H
A

SBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling.

C
layey SAN

D
; red; fine to m

edium
 grained; loose; dry; slight 

creosote odor; organics

Sandy C
LAY; red; soft; low

 plasticity; m
oist; creosote odor; sand 

is fine to m
edium

 grained

C
layey Silty SAN

D
; brow

n; dry; slight odor (fill)

SAN
D

; black; fine to m
edium

 grained; loose; m
oist; creosote odor

C
layey SAN

D
: red; fine grained; m

oist; creosote odor
SAN

D
; black to brow

n; fine to m
edium

 grained; loose; m
oist; 

creosote odor and staining; leaves residue on gloves; free 
product

Black; very strong odor and heavily stained; free product

4610

123
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049089

G
rass

112'

M
. Jury

N
520930.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105189.8

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/4/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

13

RUN RECOVERY

% RECOVERY
3/4/2018

TBD

Sonic 4x6

100

100

1010

SBSB

2122232425262728293031323334353637383940

SAN
D

; black; fine to m
edium

 grained; loose; m
oist; very strong 

creosote odor and heavily stained; leaves residue on gloves; free 
product

C
layey SAN

D
; tan; fine grained; loose to dense; m

oist; creosote 
odor
C

LAY; grey; soft; high plasticity; m
oist; m

edium
 stiff; m

edium
 

plasticity; m
oist

C
layey SAN

D
; dark brow

n; fine to m
edium

 grained; loose to 
dense; m

oist; odor
SAN

D
; brow

n; fine to coarse grained; loose; m
oist; creosote odor 

and staining; leaves residue on gloves

Sandy C
LAY; brow

n; soft; m
oderate plasticity; m

oist
SAN

D
; tan; fine to m

edium
 grained; loose; m

oist; odor

Brow
n; creosote odor and som

e staining

Light brow
n

Free product from
 33-34'

Brow
n; fine to m

edium
 grained

Brow
n;fine

grained;1
5"C

lay
layer39

2'

1010

45
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R

T D
A
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L D
EPTH

 (FEET B
G

S)

049089

G
rass

112'

M
. Jury

N
520930.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105189.8

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/4/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

13

RUN RECOVERY

% RECOVERY
3/4/2018

TBD

Sonic 4x6

100

90

109

SBSB

4142434445464748495051525354555657585960

SAN
D

; tan brow
n; fine to coarse grained; loose; m

oist; trace clay 
w

ith sporadic clay lenses

Brow
n;fine

grained;1.5"C
lay

layer39.2'

Tan; fine grained; odor

Fine to m
edium

 grained

C
lay lenses at 47.75 and 49; very hard; high plasticity; m

oist

Fine to coarse grained

C
lay layers at 54.5' - 54.75'; hard; high plasticity; m

oist

1010

67
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G
rass

112'

M
. Jury

N
520930.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105189.8

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 4 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/4/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

13

RUN RECOVERY

% RECOVERY
3/4/2018

TBD

Sonic 4x6

90

100

910

SBSB

6162636465666768697071727374757677787980

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; creosote odor

C
LAY; soft to hard; m

oderate to high plasticity; m
oist

SAN
D

; w
hite; loose; m

iost; little to no odor

Fine to m
edium

 grained; sporadic clay clum
ps

1010

89
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G
rass

112'

M
. Jury

N
520930.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
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SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em
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A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105189.8

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 5 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/4/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

13

RUN RECOVERY

% RECOVERY
3/4/2018

TBD

Sonic 4x6

500

50

SBSB

81828384858687888990919293949596979899

100

N
o recovery 80' to 85'

SAN
D

; w
hite; fine grained; loose; m

oist; slight creosote odor

N
o recovery 90' to 100'

O
range; trace clay

G
rey; fine to coarse grained; no odor

1010

1011
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049089

G
rass

112'

M
. Jury

N
520930.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105189.8

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 6 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/4/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

13

RUN RECOVERY

% RECOVERY
3/4/2018

TBD

Sonic 4x6

100

100

102

SBST

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Boring term
inated at 112' 

bls. Borehole backfilled w
ith

grout.

C
LAY; grey; hard; high plasticity; m

oist; no odor

SAN
D

; red and yellow
; fine to m

edium
 grained; loose; m

oist; no 
odor; trace clay

C
layey SAN

D
: grey; fine to coarse grained; m

edium
 dense; m

oist;
no odor

C
LAY; grey; hard; high plasticity; m

oist; no odor

Shelby tube collected from
 110-112' bls - no recovery

Sand lenses at 107.5', 108.5', 108.75'

1010

1213
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L D
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S)

049089

G
rass

125'

M
. Jury

N
521066.8

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105204.1

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 7
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/5/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

14

RUN RECOVERY

% RECOVERY
3/5/2018

TBD

Sonic 4x6

100

100

100

4610

H
A

SBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling.

C
layey SAN

D
; red and brow

n; fine to m
edium

 grained; loose to 
dense; m

oist to dry; organics; no odor

Sandy C
LAY; black; very soft; low

 plasticity; w
et; organics; odor 

(fill)

SAN
D

; black; fine to m
edium

 grained; loose; m
oist; strong 

creosote odor; heavily stained; free product

M
edium

 grained

H
eavy creosote staining and odor

Brow
nish to tan; creosote odor; som

e staining

Tan; fine grained

4610

123
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049089

G
rass

125'

M
. Jury

N
521066.8

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105204.1

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 7
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/5/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

14

RUN RECOVERY

% RECOVERY
3/5/2018

TBD

Sonic 4x6

90

100

910

SBSB

2122232425262728293031323334353637383940

SAN
D

; dark brow
n/black; fine to coarse grained; loose; m

oist; 
stong odor and staining; free product @

 27.5-28'

Silty SAN
D

; w
hite; fine grained; dense; m

oist; odor

Brow
n; fine to m

edium
 grained; creosote odor and som

e staining

Fine to coarse grained

W
hite; fine to m

edium
 grained

1010

45
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049089

G
rass

125'

M
. Jury

N
521066.8

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105204.1

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 7
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/5/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

14

RUN RECOVERY

% RECOVERY
3/5/2018

TBD

Sonic 4x6

100

100

1010

SBSB

4142434445464748495051525354555657585960

Silty SAN
D

; w
hite; fine grained; dense; m

oist; odor

SAN
D

; w
hite; fine to m

edium
 grained; loose; m

oist; odor; trace of 
silt
Silty SAN

D
; w

hite; fine grained; dense; m
oist; odor

SAN
D

; w
hite; fine to m

edium
 grained; loose; m

oist; odor; trace of 
silt

Silty SAN
D

; w
hite; fine grained; dense; m

oist; odor

SAN
D

; tannish w
hite; fine to coarse grained; loose; m

oist; 
creosote odor; som

e staining

Silty SAN
D

; w
hite; fine to m

edium
 grained; loose; m

oist; odor

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; odor

Silty SAN
D

; w
hite; fine to coarse grained; loose; m

oist to w
et; 

odor

SAN
D

; w
hite; fine to coarse grained; loose; saturated; odor; trace 

silt

Silty SAN
D

; w
hite; fine to coarse grained; loose; w

et to m
oist; 

odor

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; odor

1010

67
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G
rass

125'

M
. Jury

N
521066.8

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
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EC
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Y
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oring N
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R
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N
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PLIN

G

N
AVD
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PAG
E 4 O

F 7
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/5/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

14

RUN RECOVERY

% RECOVERY
3/5/2018

TBD

Sonic 4x6

100

90

1010

SBSB

6162636465666768697071727374757677787980

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; odor; trace silt

C
LAY; yellow

ish w
hite; soft; high plasticity; m

oist

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; increasing clay 
content w

ith depth

C
LAY; w

hite; soft; high plasticity; m
oist; trace sand

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; increasing clay 
content w

ith depth

Trace silt and clay

Sand lenses at 77.5' and 78.25'

1010

89
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G
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125'

M
. Jury

N
521066.8

Pensacola, Escam
bia C

ounty, Florida

C
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T
U
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egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H
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K
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 B

Y
IN

SPEC
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VED
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oring N
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R
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R
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N
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 ELEV. (FEET A
M

SL)

D
PT or Sonic SA
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PAG
E 5 O

F 7
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/5/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

14

RUN RECOVERY

% RECOVERY
3/5/2018

TBD

Sonic 4x6

100

100

1010

SBSB

81828384858687888990919293949596979899

100

SAN
D

; w
hite; fine to coarse grained; loose; m

oist; creosote odor 
and staining

Free product from
 87' to 88.5'

G
rading m

ore fine sand

Pinkish w
hite; fine to coarse grained

1010

1011



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rass

125'

M
. Jury

N
521066.8

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105204.1

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 6 O

F 7
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/5/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

14

RUN RECOVERY

% RECOVERY
3/5/2018

TBD

Sonic 4x6

100

100

1010

SBSB

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

SAN
D

; w
hite/pinkish w

hite; fine to coarse grained; loose; m
oist; 

slight creosote odor

Silty SAN
D

; w
hite; fine to coarse grained; dense; m

oist; no odor; 
trace clay

C
layey SAN

D
; red orange; fine to coarse grained; dense; m

oist; 
no odor; interspersed silt and clay lenses

Pinkish w
hite; no odor

W
hite; fine grained

W
hite; fine to coarse grained

G
rey

1010

1213



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rass

125'

M
. Jury

N
521066.8

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
P. C

ole
A. C

allaw
ay

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105204.1

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 7 O

F 7
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

3/5/2018
N

AD
83

G
SE, Inc.

TSI 150C
C

C
. D

ickson

B
W

14

RUN RECOVERY

% RECOVERY
3/5/2018

TBD

Sonic 4x6

100
5

SB

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

Boring term
inated at 125' 

bls. Borehole backfilled w
ith

grout.

C
LAY; grey to yellow

 to m
aroon; very hard; m

oderate to high 
plasticity; m

oist
5

14
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SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rass

120'

A. C
allaw

ay

N
520906.4

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
H

. Yost
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105109.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/9/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

B
W

16

RUN RECOVERY

% RECOVERY
4/9/18

TBD

R
otosonic 4x6

014

13.2

0.9

1.7

100

100

100

5510

H
A

SBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling.

SAN
D

; light brow
n; odor; loose; fine grained; w

et

Sandy SILT; brow
n; stiff to very stiff; nonplastic; w

et

Silty SAN
D

; light grayish brow
n; loose; fine grained; w

et

G
ray

D
ark brow

n; strong creosote odor & staining

R
esidual creosote

1 inch hard pan layer - black

Zones of black sand; heavy creosote residue

G
rayish brow

n

5510

123



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rass

120'

A. C
allaw

ay

N
520906.4

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
H

. Yost
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105109.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/9/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

B
W

16

RUN RECOVERY

% RECOVERY
4/9/18

TBD

R
otosonic 4x6

1.8

36.1

7.0

1.4

100

100

1010

SBSB

2122232425262728293031323334353637383940

SAN
D

; light grayish brow
n; loose; fine to m

edium
 grained; 

subrounded to subangular; w
et

Sandy SILT; light brow
n; soft; nonplastic; w

et

C
layey SAN

D
; gray; dense; fine grained; subrounded; w

et; som
e 

silt

Sandy SILT; gray; m
ild creosote odor; soft; nonplastic; w

et

Silty SAN
D

; light gray; fine grained; subrounded to subangular; 
w

et; som
e clay

C
LAY; stiff; m

edium
 plasticity; m

oist
Silty SAN

D
; gray; dense; fine grained; subangular

Fine grained; dense; trace silt

Increasing silt

1010

45



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rass

120'

A. C
allaw

ay

N
520906.4

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
H

. Yost
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105109.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/9/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

B
W

16

RUN RECOVERY

% RECOVERY
4/9/18

TBD

R
otosonic 4x6

8.5

1.5

7.2

5.5

100

100

1010

SBSB

4142434445464748495051525354555657585960

C
LAY; dark gray; stiff to very stiff; high plasticity; m

oist; som
e 

sand; light gray at 45.5'

Silty SAN
D

; light brow
n; m

ild creosote odor; loose; fine grained; 
m

oist

SAN
D

; light brow
n; m

ild creosote odor; loose; fine grained; 
subangular; m

oist

Silty SAN
D

; grayish brow
n; dense; fine grained; subrounded to 

subangular; m
oist

Light gray; interbedded silty sand and clay

Fine to m
edium

 grained; som
e silt

1010

67



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rass

120'

A. C
allaw

ay

N
520906.4

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
H

. Yost
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105109.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 4 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/9/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

B
W

16

RUN RECOVERY

% RECOVERY
4/9/18

TBD

R
otosonic 4x6

5.5

10.7

14.5

8.1

100

100

1010

SBSB

6162636465666768697071727374757677787980

Silty SAN
D

; light brow
n; m

ild creosote odor; m
edium

 dense; fine 
grained

C
LAY; light gray; soft; low

 to nonplastic; w
et

C
layey SAN

D
; light gray; m

edium
 dense; fine grained; 

subrounded; w
et

Silty SAN
D

; light gray; creosote odor; dense; fine grained; 
subrounded to subangular; w

et

SAN
D

; light gray; loose; fine to m
edium

 grained; w
et

SILT; light gray; soft; nonplastic; som
e sand

SAN
D

; light gray; creosote odor; loose; subrounded to 
subangular; w

et

Silty SAN
D

; light gray; creosote odor; m
edium

 dense; fine 
grained; w

et

Sm
all seam

 of residual N
APL - vertical

1010

89



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rass

120'

A. C
allaw

ay

N
520906.4

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
H

. Yost
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105109.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 5 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/9/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

B
W

16

RUN RECOVERY

% RECOVERY
4/9/18

TBD

R
otosonic 4x6

18.6

4.2

19.7

2.7

10

7.3

100

100

1010

SBSB

81828384858687888990919293949596979899

100

SAN
D

; light gray; loose; m
edium

 grained; subangular; w
et

Silty SAN
D

, light gray, fine grained, w
et, m

edium
 dense, creosote 

odor

C
reosote odor

1010

1011



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rass

120'

A. C
allaw

ay

N
520906.4

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
H

. Yost
R

. D
aw

kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1105109.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 6 O

F 6
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/9/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

B
W

16

RUN RECOVERY

% RECOVERY
4/9/18

TBD

R
otosonic 4x6

100

150

1015

SBSB

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Boring term
inated at 120' 

bls. Boring backfilled w
ith 

grout.

Silty SAN
D

; light brow
n; dense; fine grained; subrounded to 

subangular; w
et

Sandy SILT; light brow
n; soft; nonplastic; w

et

SAN
D

, gray, m
edium

 grained, loose, trace silt

C
LAY; gray; stiff; high plasticity; m

oist

C
layey SAN

D
; gray; fine grained; w

et

Silty C
LAY; reddish brow

n; nonplastic; dry; brittle texture
SAN

D
; orange; loose; fine grained; dry

SAN
D

; light gray; no odor; loose; fine to m
edium

 grained; 
subangular; w

et; som
e silt and clay

O
rangish brow

n; fine grained

Interbedded clay and clayey sand; gray

1010

1213
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SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520817.3

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106332.4

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/28/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

IW
-01

RUN RECOVERY

% RECOVERY
7/28/2018

N
A

Sonic 4x6

0.0

10.1

100

100

100

5510

H
A

C
B

C
B

0123456789

1011121314151617181920

H
and augered 0-5 feet for 

utility clearance.
SAN

D
; black w

ith som
e red; fine to m

edium
 grained; very loose to

loose; dry to m
oist; organics present

C
LAY; brow

n; very stiff; dry to m
oist; m

oderate plasticity

Black grading to tan; fine to low
er m

edium
 grained; loose; m

oist; 
subround to subangular; trace organics; trace m

edium
 sand 

grains; PID
: 0.0

D
ark brow

n to brow
n; fine to m

edium
; w

et to m
oist; trace clay; 

som
e creosote staining; creosote odor; PID

: 10.1

G
rading m

ore fine sand grains

Brow
n; fine to coarse grained; m

oist; creosote staining; creosote 
odor

5510

012



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520817.3

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106332.4

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/28/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

IW
-01

RUN RECOVERY

% RECOVERY
7/28/2018

N
A

Sonic 4x6

1.7

0.2

100

100

1010

C
B

C
B

2122232425262728293031323334353637383940

SAN
D

; tan grading to w
hite; fine to upper m

edium
 grained; loose; 

m
oist; subround to subangular; sporadic clay clum

ps; slight odor; 
trace low

er coarse sand grains; PID
: 1.7

W
hite; fine to m

edium
 grained; very slight odor; trace coarse sand

grains; PID
: 0.2

1010

34



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520817.3

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106332.4

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/28/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

IW
-01

RUN RECOVERY

% RECOVERY
7/28/2018

N
A

Sonic 4x6

0.7

0.0

100

100

1010

C
B

C
B

4142434445464748495051525354555657585960

sam
ple IW

-01_40-45A & B 
collected

sam
ple IW

-01_45-50A & B 
collected

sam
ple IW

-01_50-60A & B, 
& A_FD

 & B_FD

Boring term
inated at 60 ft 

below
 land surface.

SAN
D

; w
hite; fine to upper m

edium
 grained; loose; m

oist; 
subround to subangular; sporadic clay clum

ps; slight odor; trace 
coarse sand grains

Fine to low
er coarse grained; subrounded to subangular; w

et to 
m

oist; sporadic clay clum
ps

Fine to upper m
edium

 grained; trace coarse sand grains

Tanish w
hite to w

hite; fine to coarse grained; loose; m
oist; 

subround to subangular; trace clay

1010

56
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SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520815.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106337.1

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/29/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

IW
-02

RUN RECOVERY

% RECOVERY
7/29/2018

N
A

Sonic 4x6

0.0

100

1000

550

H
A

C
B

C
B

0123456789

1011121314151617181920

H
and augered 0-5 feet for 

utility clearance.
SAN

D
; R

ed to black; fine to m
edium

 grained; loose; dry to m
oist; 

trace gravel; trace coarse sand grains

N
o recovery - core w

as shaken and w
ashed from

 the core barrel 
upon retrieval

Black to light brow
n-tan; m

oist; subround to subangular; PID
: 0.0

W
hite

W
hite grading light brow

n; trace coarse grains

Black; trace clay; PID
: 0.0

5510

012



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520815.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106337.1

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/29/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

IW
-02

RUN RECOVERY

% RECOVERY
7/29/2018

N
A

Sonic 4x6

1.2

0.4

100

100

1010

C
B

C
B

2122232425262728293031323334353637383940

SAN
D

; dark brow
n to brow

n; fine to m
edium

 grained; loose; 
m

oist; subround to subangular; PID
: 1.2

C
LAY; brow

n grading grey; very stiff to hard; dry to m
oist; 

m
oderate plasticity

SAN
D

; w
hite; fine to low

er m
edium

 grained; loose; m
oist; 

subround to subangular

Trace clay clum
ps

Fine to m
edium

 grained; trace coarse sand grains; PID
: 0.4

Trace clay clum
ps

1010

34



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520815.0

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106337.1

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/29/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

IW
-02

RUN RECOVERY

% RECOVERY
7/29/2018

N
A

Sonic 4x6

0.0

0.2

50

100

510

C
B

C
B

4142434445464748495051525354555657585960

Boring term
inated at 60 ft 

below
 land surface.

N
o recovery - core w

ashed out

SAN
D

; w
hite; fine to m

edium
 grained; loose; m

oist; subround to 
subangular; trace coarse sand grains; PID

: 0.0

Trace clay clum
ps

PID
: 0.2

Fine to coarse; trace clay; sporadic clay clum
ps

1010

56
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SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rass yard

20'

A. C
allaw

ay

N
TBD

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
M

. W
ood

J. C
anfield

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
TBD

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 1
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/6/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

M
W

7A

RUN RECOVERY

% RECOVERY
4/6/18

TBD

R
otosonic 4x6

0100

100

0510

H
A

SBSB

0123456789

1011121314151617181920

N
o PID

 readings; m
eter not 

w
orking

Boring term
inated at 20' bls;

installed w
ell - screened 

10-20' bls

H
and augered to 5' bls to clear utilities

SAN
D

; gray brow
n; loose; fine grained; subrounded; w

et

Sandy C
LAY; gray; soft; low

 plasticity; w
et

Large 6" chunk of w
ood

Brow
n; m

edium
 dense; fine to m

edium
 grained

D
ark brow

n; leaves light residue on gloves; m
ild odor; loose; fine 

grained

Brow
n

D
ark brow

n

Light brow
n; fine to m

edium
 grained; angular

5510

123
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SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy

80'

A. C
allaw

ay

N
TBD

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
M

. W
ood

J. C
anfield

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
TBD

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 4
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/5/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

M
W

7B

RUN RECOVERY

% RECOVERY
4/5/18

TBD

R
otosonic 4x6

0.0

0.0

0.0

0.0

0.0

0100

100

0510

H
A

SBSB

0123456789

1011121314151617181920

H
and augered to 5' bls to clear utilities

SAN
D

; gray; loose; fine grained; subrounded; m
oist

Light gray

Brow
n; w

et

D
ark brow

n; very m
ild odor; leaves residue on gloves (stained)

Lighter residue

D
arker creosote-stained, heavy creosote residue

5510

123



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy

80'

A. C
allaw

ay

N
TBD

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
M

. W
ood

J. C
anfield

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
TBD

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 4
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/5/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

M
W

7B

RUN RECOVERY

% RECOVERY
4/5/18

TBD

R
otosonic 4x6

0.0

0.0

100

100

1010

SBSB

2122232425262728293031323334353637383940

SAN
D

; brow
n; fine grained; w

et; som
e clay

C
layey SAN

D
; gray; m

edium
 dense; fine to m

edium
 grained; w

et

Sandy C
LAY; gray; soft; nonplastic; w

et

C
LAY; gray; soft; nonplastic; w

et; trace sand

SAN
D

; dark gray; m
edium

 dense; fine grained; subrounded; w
et; 

som
e silt

Silty SAN
D

; gray; loose; fine grained; subrounded; w
et

Light gray

Loose; no silt

1010

45



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy

80'

A. C
allaw

ay

N
TBD

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
M

. W
ood

J. C
anfield

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
TBD

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 4
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/5/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

M
W

7B

RUN RECOVERY

% RECOVERY
4/5/18

TBD

R
otosonic 4x6

0.0

0.0

70

120

712

SBSB

4142434445464748495051525354555657585960

SAN
D

; gray; loose; fine grained; subangular to subrounded; w
et; 

trace silt

N
o recovery 47-50' bls

Sandy C
LAY; gray; soft; nonplastic; w

et

Sandy SILT; soft; nonplastic; w
et; increasing sand

H
ard

H
igh plasticity

W
ood pieces/organics

1010

67



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R
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 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy

80'

A. C
allaw

ay

N
TBD

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
M

. W
ood

J. C
anfield

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
TBD

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 4 O

F 4
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/5/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

M
W

7B

RUN RECOVERY

% RECOVERY
4/5/18

TBD

R
otosonic 4x6

0.0

100

60

106

SBSB

6162636465666768697071727374757677787980

Boring term
inated at 80' bls;

installed w
ell - screened 

69.5-79.5' bls

Silty SAN
D

; light gray; m
edium

 dense; fine grained; subrounded; 
w

et

C
LAY; light brow

n; m
edium

 stiff; w
et

SILT; light gray; soft; nonplastic; w
et

Silty SAN
D

; light gray; loose; fine grained; w
et

Sandy SILT; light gray; soft; nonplastic; w
et

Silty SAN
D

; light gray; m
edium

 dense; fine grained; w
et

N
o recovery 76-80' bls

Light gray
D

ark gray

D
ecreasing silt

1010

89
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SU
R

FA
C

E C
O

N
D

ITIO
N

S
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O

JEC
T N

O
.

PR
O
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T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R
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 D
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A
TIO

N
D

R
ILLIN

G
 M
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O

D
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D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

sidew
alk - right of w

ay
45'

H
. Yost

N
520242.2

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
A. C

allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106526.3

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/16/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

M
W

8A

RUN RECOVERY

% RECOVERY
5/16/18

TBD

R
otosonic 4x6

0.2

0.4

1.9

0.7

0100

100

0510

H
A

SBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling

H
and augered to 5' bls to clear utilities

SAN
D

; brow
n loose; poorly graded; fine to m

edium
 grained; 

m
oist; trace silt

C
LAY; dark grey; soft; nonplastic; w

et; som
e silt; trace sand

SAN
D

; orange; loose; poorly graded; fine to m
edium

 grained; w
et;

trace silt

G
rading tan

G
rading w

hite
D

ark brow
n; creosote stained; relict N

APL (leaves residue); no 
odor; w

et; silt

G
rading brow

n; fine to coarse grained

G
rading tan

G
rading light tan & w

hite

5510

012



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R
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G

 C
O

N
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A
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D
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R
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 D
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R
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 D
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O
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C
A

TIO
N
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R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

sidew
alk - right of w

ay
45'

H
. Yost

N
520242.2

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
A. C

allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106526.3

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/16/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

M
W

8A

RUN RECOVERY

% RECOVERY
5/16/18

TBD

R
otosonic 4x6

0.9

0.4

100

100

1010

SBSB

2122232425262728293031323334353637383940

SAN
D

; tan; loose; poorly graded; fine to m
edium

 grained; w
et; 

trace silt

G
rading light orange

G
rading w

hite

W
ell graded; fine to coarse grained

Light grey; poorly graded; fine to m
edium

 grained

N
o silt

1010

34
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R
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C

E C
O

N
D

ITIO
N

S
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O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C
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R

D
R

ILLER
D

R
ILL R
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 D

ESIG
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A
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N
D

R
ILLIN

G
 M
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O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

sidew
alk - right of w

ay
45'

H
. Yost

N
520242.2

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
A. C

allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106526.3

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/16/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

M
W

8A

RUN RECOVERY

% RECOVERY
5/16/18

TBD

R
otosonic 4x6

100
10

SB

4142434445464748495051525354555657585960

Boring term
inated at 45' bls;

screened w
ell 35-45' bls

SAN
D

; w
hite; loose; w

ell graded; fine to coarse grained; w
et; 

trace silt
10

5
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PR
O

TEC
TIVE C

A
SIN

G
:

W
ELL PA

D
 ELEVA

TIO
N

 (ft m
sl):

Top of C
asing Elevation (ft m

sl):

SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

C
LIEN

T

W
ell N

o.

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

A
PPR

O
VED

 B
Y

N

H
. Yost

A. C
allaw

ay

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

Pensacola, Escam
bia C

ounty, Florida
STA

R
T D

A
TE

Am
erican C

reosote W
orks

049089

sidew
alk - right of w

ay

520242.2

4" boltdow
n m

anhole in existing sidew
alk

W
ell C

om
pletion Log

TYPE O
F SEA

L:
Enviroplug M

ed. C
hips

U
SEPA R

egion IV

TBD

W
ELL PA

D
 D

IM
EN

SIO
N

S:

N
A

TYPE O
F G

R
O

U
T:

Enviroplug G
rout

I.D
 &

 TYPE O
F R

ISER
 PIPE:

2" ID
 SC

H
 40 PVC

20/30 Sand

I.D
. &

 TYPE O
F SC

R
EEN

:

TYPE O
F FILTER

:
20/30 Sand

TYPE O
F EN

D
 C

A
P:

Threaded PVC

B
A

C
K

FILL M
A

TER
IA

L:

N
A

R
. D

aw
kins

IN
SPEC

TO
R

C
H

EC
K

ED
 B

Y

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106526.3

TO
TA

L D
EPTH

 (FEET B
TO

C
)

ELEVA
TIO

N
 (FEET A

M
SL)

0.5'29.5'

35'

R
otosonic 4x6

G
SE, Inc.

TS 1911
T. H

erod

N
AD

83
N

AVD
88

M
W

8A

3'

45'

45'

2'

10'

9.75'

0.25'

N
A

N
A

0.5'

5/16/18
5/16/18

2" ID
 SC

H
 40 PVC

 0.01" slot

R
EM

AR
KS:

TBD

45'
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SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M
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O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

sidew
alk - right of w

ay
65'

H
. Yost

N
520253.5

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
A. C

allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106527.2

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 4
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/16/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

M
W

8B

RUN RECOVERY

% RECOVERY
5/16/18

TBD

R
otosonic 4x6

0.0

5.5

7.9

0100

100

100

0555

H
A

SBSBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling

C
ollect groundw

ater sam
ple

for SVO
C

s from
 10-15' bls

H
and augered to 5' bls to clear utilities

SAN
D

; dark brow
n; loose; poorly graded; fine to m

edium
 grained; 

m
oist; trace silt

G
rading light brow

n
G

rading tan

G
rading w

hite; fine grained; w
et

D
ark brow

n; relict creosote & staining; slight odor

~1" horizontal relict N
APL stringer; leaves residue on gloves; 

slight odor

Tan & brow
n

G
rading dark brow

n; slight N
APL odor & creosote staining

~1" horizontal relict N
APL stringer; leaves residue on gloves; 

slight odor

5555

0123



SU
R
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C

E C
O

N
D

ITIO
N

S
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O

JEC
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O
.
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O

JEC
T

D
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 C
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N
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A
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 D
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 D
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C
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TIO
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R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

sidew
alk - right of w

ay
65'

H
. Yost

N
520253.5

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
A. C

allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106527.2

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 4
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/16/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

M
W

8B

RUN RECOVERY

% RECOVERY
5/16/18

TBD

R
otosonic 4x6

0.2

0.3

0.5

0.2

100

100

1010

SBSB

2122232425262728293031323334353637383940

Sandy C
LAY; grey/blue grey; m

edium
 stiff; nonplastic; w

et

SAN
D

; tan; loose; w
ell graded; fine to coarse grained; w

et; som
e 

silt

W
hite poorly graded; fine to m

edium
 grained; trace silt

G
rading w

ell graded; fine to coarse grained; som
e silt

1010

45
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C
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N
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O
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S)

049089

sidew
alk - right of w

ay
65'

H
. Yost

N
520253.5

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
A. C

allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106527.2

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 4
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/16/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

M
W

8B

RUN RECOVERY

% RECOVERY
5/16/18

TBD

R
otosonic 4x6

0.3

2.9

0.2

0.0

100

40

104

SBSB

4142434445464748495051525354555657585960

SAN
D

; w
hite loose; poorly graded; fine to m

edium
 grained; w

et; 
trace silt

Sandy SILT; dark brow
n to black; m

ild creosote odor; hard; 
nonplastic; m

oist; w
ith w

ood debris
SAN

D
; light tan no odor; loose; poorly graded; fine to m

edium
 

grained; w
et; trace silt

N
o recovery 50-56' bls; sam

ple fell out of core barrel due to 
nature of sand

SAN
D

; tan; loose; poorly graded; fine to m
edium

 grained; w
et; 

trace silt

G
rading light tan & grey

G
rading grey; fine grained

1010

67
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65'

H
. Yost

N
520253.5

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
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allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A
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M
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1106527.2

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
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G
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88

PAG
E 4 O

F 4
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/16/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

M
W

8B

RUN RECOVERY

% RECOVERY
5/16/18

TBD

R
otosonic 4x6

100
5

SB

6162636465666768697071727374757677787980

Boring term
inated at 65' bls;

screened w
ell 55-65' bls

SAN
D

; tan; loose; poorly graded; fine to m
edium

 grained; w
et; 

trace silt

G
rading w

ell graded; fine to coarse grained

Poorly graded; m
edium

 to coarse grained; no silt

5
8



PR
O

TEC
TIVE C

A
SIN

G
:

W
ELL PA

D
 ELEVA

TIO
N

 (ft m
sl):

Top of C
asing Elevation (ft m

sl):

SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

C
LIEN

T

W
ell N

o.

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

A
PPR

O
VED

 B
Y

N

H
. Yost

A. C
allaw

ay

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

Pensacola, Escam
bia C

ounty, Florida
STA

R
T D

A
TE

Am
erican C

reosote W
orks

049089

sidew
alk - right of w

ay

520253.5

4" boltdow
n m

anhole in existing sidew
alk

W
ell C

om
pletion Log

TYPE O
F SEA

L:
Enviroplug M

ed. C
hips

U
SEPA R

egion IV

TBD

W
ELL PA

D
 D

IM
EN

SIO
N

S:

N
A

TYPE O
F G

R
O

U
T:

Enviroplug G
rout

I.D
 &

 TYPE O
F R

ISER
 PIPE:

2" ID
 SC

H
 40 PVC

20/30 Sand

I.D
. &

 TYPE O
F SC

R
EEN

:

TYPE O
F FILTER

:
20/30 Sand

TYPE O
F EN

D
 C

A
P:

Threaded PVC

B
A

C
K

FILL M
A

TER
IA

L:

N
A

R
. D

aw
kins

IN
SPEC

TO
R

C
H

EC
K

ED
 B

Y

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106527.2

TO
TA

L D
EPTH

 (FEET B
TO

C
)

ELEVA
TIO

N
 (FEET A

M
SL)

0.5'47.5'

55'

R
otosonic 4x6

G
SE, Inc.

TS 1911
T. H

erod

N
AD

83
N

AVD
88

M
W

8B

4'

65'

65'

3'

10'

9.75'

0.25'

N
A

N
A

0.5'

5/16/18
5/16/18

2" ID
 SC

H
 40 PVC

 0.01" slot

R
EM

AR
KS:

TBD

65'
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SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

sidew
alk - right of w

ay
90'

H
. Yost

N
520265.3

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
A. C

allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106527.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 5
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/15/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

M
W

8C

RUN RECOVERY

% RECOVERY
5/15/18

TBD

R
otosonic 4x6

0100

100

0510

H
A

SBSB

0123456789

1011121314151617181920

Boring cleared for utilities 
prior to drilling

N
o PID

 readings; gas m
eter

still in transit from
 EO

N

H
and augered to 5' bls to clear utilities

SAN
D

; dark brow
n to black; no odor; loose; poorly graded; fine to 

m
edium

 grained; m
oist; som

e silt; w
ith w

ood debris

Silty C
LAY; dark grey; slight odor; stiff to very stiff; low

 to m
edium

 
plasticity; som

e sand w
hich decreases w

ith depth

C
layey SAN

D
; dark grey m

edium
 dense; poorly graded; fine to 

m
edium

 grained; w
et; som

e silt

G
rading w

hite; trace silt; no w
ood debris

W
et

D
ark brow

n; slight creosote odor & som
e staining; w

ell graded; 
fine to coarse grained; som

e silt

R
esidual creosote - leaves oily sheen on gloves; slight odor 

(~15-15.5')

5510

012



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

sidew
alk - right of w

ay
90'

H
. Yost

N
520265.3

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
A. C

allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106527.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 5
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/15/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

M
W

8C

RUN RECOVERY

% RECOVERY
5/15/18

TBD

R
otosonic 4x6

100

100

1010

SBSB

2122232425262728293031323334353637383940

SAN
D

; light grey; loose; poorly graded; fine to m
edium

 grained; 
w

et; som
e silt

Sandy C
LAY; dark grey; stiff; low

 plasticity; w
et; w

ith silt

C
layey SAN

D
; dark grey; m

edium
 dense; fine to m

edium
 grained; 

w
et; som

e silt

SAN
D

; tan loose; w
ell graded; fine to coarse grained; w

et

G
rading tan to w

hite

Slight creosote odor; poorly graded; fine to m
edium

 grained; trace
silt

N
o odor

G
rading w

ell graded; fine to coarse grained

1010

34



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M
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O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

sidew
alk - right of w

ay
90'

H
. Yost

N
520265.3

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
A. C

allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106527.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 5
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/15/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

M
W

8C

RUN RECOVERY

% RECOVERY
5/15/18

TBD

R
otosonic 4x6

100

100

1010

SBSB

4142434445464748495051525354555657585960

SAN
D

; light grey; loose; poorly graded; fine to m
edium

 grained; 
w

et

Silty SAN
D

; light tan; loose; w
ell graded; fine to coarse grained; 

w
et; trace clay

Sandy SILT w
ith C

LAY; light grey; m
edium

 stiff; nonplastic; w
et; 

w
ith fine to coarse sand

G
rading light tan

W
ith increasing silt & clay

G
rading less silt, m

ore clay; m
edium

 to coarse sand

1010

56



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

sidew
alk - right of w

ay
90'

H
. Yost

N
520265.3

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
A. C

allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106527.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 4 O

F 5
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/15/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

M
W

8C

RUN RECOVERY

% RECOVERY
5/15/18

TBD

R
otosonic 4x6

100

100

1010

SBSB

6162636465666768697071727374757677787980

SAN
D

; light tan; loose; w
ell graded; fine to coarse grained; 

subrounded to subangular; w
et; trace silt

Silty SAN
D

; light grey; loose; w
ell graded; fine to coarse grained; 

subrounded to subangular; w
et; trace silt & clay

SAN
D

; light tan; loose; w
ell graded; fine to coarse grained; 

subrounded to subangular; w
et; trace silt

Silty SAN
D

; light grey; loose; w
ell graded; fine to coarse grained; 

subrounded to subangular; w
et; trace silt & clay

SAN
D

; light tan; loose; w
ell graded; fine to coarse grained; 

subrounded to subangular; w
et; trace silt

G
rading light tan to brow

n

G
rading poorly graded; fine to m

edium
 grained

1010

78



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

sidew
alk - right of w

ay
90'

H
. Yost

N
520265.3

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
A. C

allaw
ay

R
. D

aw
kins

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106527.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 5 O

F 5
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

5/15/18
N

AD
83

G
SE, Inc.

TS 1191
T. H

erod

M
W

8C

RUN RECOVERY

% RECOVERY
5/15/18

TBD

R
otosonic 4x6

100
10

SB

81828384858687888990919293949596979899

100

Boring term
inated at 90' bls;

screened w
ell 75-85' bls

Silty SAN
D

; light grey; m
edium

 dense; poorly graded; fine to 
m

edium
 grained; w

et

SAN
D

; light grey; loose; poorly graded; fine to m
edium

 grained; 
w

et; trace silt

10
9
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PR
O

TEC
TIVE C

A
SIN

G
:

W
ELL PA

D
 ELEVA

TIO
N

 (ft m
sl):

Top of C
asing Elevation (ft m

sl):

SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

C
LIEN

T

W
ell N

o.

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

A
PPR

O
VED

 B
Y

N

H
. Yost

A. C
allaw

ay

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

Pensacola, Escam
bia C

ounty, Florida
STA

R
T D

A
TE

Am
erican C

reosote W
orks

049089

sidew
alk - right of w

ay

520265.3

4" boltdow
n m

anhole in existing sidew
alk

W
ell C

om
pletion Log

TYPE O
F SEA

L:
Enviroplug M

ed. C
hips

U
SEPA R

egion IV

TBD

W
ELL PA

D
 D

IM
EN

SIO
N

S:

N
A

TYPE O
F G

R
O

U
T:

Enviroplug G
rout

I.D
 &

 TYPE O
F R

ISER
 PIPE:

2" ID
 SC

H
 40 PVC

20/30 Sand

I.D
. &

 TYPE O
F SC

R
EEN

:

TYPE O
F FILTER

:
20/30 Sand

TYPE O
F EN

D
 C

A
P:

Threaded PVC

B
A

C
K

FILL M
A

TER
IA

L:

Form
ation Sand

R
. D

aw
kins

IN
SPEC

TO
R

C
H

EC
K

ED
 B

Y

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106527.5

TO
TA

L D
EPTH

 (FEET B
TO

C
)

ELEVA
TIO

N
 (FEET A

M
SL)

0.5'67.5'

75'

R
otosonic 4x6

G
SE, Inc.

TS 1911
T. H

erod

N
AD

83
N

AVD
88

M
W

8C

4.5'

85'

90'

2.5'

10'

9.75'

0.25'

N
A5'

0.5'

5/15/18
5/15/18

2" ID
 SC

H
 40 PVC

 0.01" slot

R
EM

AR
KS:

TBD

90'
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SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rass yard

20

A. C
allaw

ay

N
TBD

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
M

. W
ood

J. C
anfield

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
TBD

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 1
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/8/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

M
W

9A

RUN RECOVERY

% RECOVERY
4/8/18

TBD

R
otosonic 4x6

4.3

2.9

0100

100

0510

H
A

SBSB

0123456789

1011121314151617181920

Boring term
inated at 20' bls;

installed w
ell - screened 

8-18' bls

H
and augered to 5' bls to clear utilities

SAN
D

, brow
n, fine grained, subangular

SILT, gray, soft, non-plastic, m
ild cresoste odor, w

et

Silty C
lay, gray, soft, m

edium
 plasticity

light brow
n, w

et

dark brow
n, strong creosote odor, creosote stained, no residue

m
edium

 to fine grained

1 inch black creosote stringer

dark brow
nish black, m

edium
 to fine grained, leaves residue, 

creosote stained and odor

5510

123
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SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
ravel

28'

A. C
allaw

ay

N
TBD

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
M

. W
ood

J. C
anfield

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
TBD

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 2
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/4/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

M
W

10A

RUN RECOVERY

% RECOVERY
4/4/18

TBD

R
otosonic 4x6

0100

100

0510

H
A

SBSB

0123456789

1011121314151617181920

N
o PID

 readings; raining

H
and augered to 5' bls to clear utilities

SAN
D

; brow
n; loose; fine grained; subrounded; w

et

D
ark gray

~2" organic zone w
ith som

e black clay

G
ray; fine to m

edium
 grained

Light brow
n; som

e silt

5510

123



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
ravel

28'

A. C
allaw

ay

N
TBD

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
M

. W
ood

J. C
anfield

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
TBD

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 2
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/4/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

M
W

10A

RUN RECOVERY

% RECOVERY
4/4/18

TBD

R
otosonic 4x6

100
8

SB

2122232425262728293031323334353637383940

Boring term
inated at 28' bls;

installed w
ell - screened 

16.5-26.5' bls

SAN
D

; light gray; loose; fine grained; subrounded; w
et

8
4
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SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
ravel

47.5'

A. C
allaw

ay

N
TBD

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
M

. W
ood

J. C
anfield

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
TBD

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/4/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

M
W

10B

RUN RECOVERY

% RECOVERY
4/4/18

TBD

R
otosonic 4x6

0100

100

0510

H
A

SBSB

0123456789

1011121314151617181920

N
o PID

 readings; raining

H
and augered to 5' bls to clear utilities

SAN
D

; brow
n; m

edium
 dense; fine grained; rounded to 

subrounded; w
et

C
LAY; black; organic w

ood pieces w
ithin clay

SAN
D

; m
edium

 gray; loose; fine to m
edium

 grained; subrounded; 
w

et

Light brow
n

Light brow
n; w

ith som
e silt

5510

123



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
ravel

47.5'

A. C
allaw

ay

N
TBD

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
M

. W
ood

J. C
anfield

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
TBD

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/4/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

M
W

10B

RUN RECOVERY

% RECOVERY
4/4/18

TBD

R
otosonic 4x6

100

100

1010

SBSB

2122232425262728293031323334353637383940

SAN
D

; light gray; loose; fine grained; subrounded; w
et

W
ith som

e silt

1010

45



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
ravel

47.5'

A. C
allaw

ay

N
TBD

Pensacola, Escam
bia C

ounty, FL

C
LIEN

T
U

SEPA R
egion IV

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
M

. W
ood

J. C
anfield

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
TBD

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

4/4/18
N

AD
83

G
SE, Inc.

TSI 1191
R

. M
organ

M
W

10B

RUN RECOVERY

% RECOVERY
4/4/18

TBD

R
otosonic 4x6

100
7.5

SB

4142434445464748495051525354555657585960

Boring term
inated at 47.5' 

bls; installed w
ell - screened

37-47' bls

SAN
D

; light gray; loose; fine grained; subrounded; w
et; som

e silt

C
layey SAN

D
; m

edium
 gray; m

edium
 dense; fine grained; 

subrounded; w
et

SAN
D

; m
edium

 gray; m
edium

 dense; fine grained; subrounded; 
w

et

Light gray; loose

7.5
6
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SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520812.1

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106335.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/26/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

PM
W

-01

RUN RECOVERY

% RECOVERY
7/26/2018

N
A

Sonic 4x6

0.0

0.0

100

100

100

5510

H
A

C
B

C
B

0123456789

1011121314151617181920

H
and augered 0-5 feet for 

utility clearance.
SAN

D
; black to dark brow

n; fine to m
edium

 grained; very loose to 
loose; dry to m

oist; subround to subangular

D
ark brow

n; loose; organics present; organic odor; PID
: 0.0

Pinksih tan; m
oist; no odor

Light brow
n; PID

: 0.0

G
rading brow

n

G
rading black; creosote odor, creosote staining; leaves heavey 

residue on gloves

Black; fine to coarse grained

5510

012



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520812.1

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106335.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/26/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

PM
W

-01

RUN RECOVERY

% RECOVERY
7/26/2018

N
A

Sonic 4x6

0.0

7.2

1.4

100

100

1010

C
B

C
B

2122232425262728293031323334353637383940

Sandy C
LAY; grey; soft; nonplastic; w

et
SAN

D
; w

hite; fine to m
edium

 grained; loose; m
oist; subround to 

subangular; creosote staining; creosote odor; trace coarse sand 
grains; PID

: 7.2

SAN
D

; dark brow
n to black; fine to low

er coarse grained; 
creosote staining; creosote odor

Slight odor

Fine to low
er m

edium
 grained; trace clay; trace m

edium
 and 

coarse grains; slight odor; PID
: 1.4

1010

34



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520812.1

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106335.5

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/26/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

PM
W

-01

RUN RECOVERY

% RECOVERY
7/26/2018

N
A

Sonic 4x6

0.0

0.0

70

100

710

C
B

C
B

4142434445464748495051525354555657585960

Boring term
inated at 60 ft 

below
 land surface.

N
o recovery - core w

ashed out

SAN
D

; w
hite; fine to m

edium
 grained; loose; m

oist; subround to 
subangular; trace clay; trace coarse grains; trace gravel

M
edium

 to coarse grains

1010

56
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SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520812.2

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106337.7

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/27/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

PM
W

-02

RUN RECOVERY

% RECOVERY
7/27/2018

N
A

Sonic 4x6

0.0

1.2

100

100

100

5510

H
A

C
B

C
B

0123456789

1011121314151617181920

H
and augered 0-5 feet for 

utility clearance.
SAN

D
; black; fine to m

edium
 grained; very loose to loose; dry to 

m
oist; subround to subangular; trace gravel at 1.5' bls (fill)

C
LAY; grey; stiff to very stiff; m

oist; m
oderate plasticity

G
rading w

hite

Loose; m
oist; subround; no odor

Black; possible creosote staining; no odor
W

hite; PID
: 0.0

Black; creosote staining; creosote odor
Light brow

n; fine to m
edium

 grained; loose; m
oist; subround to 

subangular

Very dark brow
n; trace clay; slight odor; possible creosote 

staining; PID
: 1.2

Brow
n; fine to coarse grained

5510

012



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R

IG
 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520812.2

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106337.7

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/27/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

PM
W

-02

RUN RECOVERY

% RECOVERY
7/27/2018

N
A

Sonic 4x6

5.9

1.7

100

100

1010

C
B

C
B

2122232425262728293031323334353637383940

SAN
D

; brow
n grading to w

hite; fine to m
edium

 grained; loose; 
m

oist; subround to subangular; sporadic clay clum
ps

Tan brow
n; fine to coarse grained; PID

: 5.9

Som
e creosote staining; creosote odor

Tan brow
n; fine to coarse grained

W
hite; fine to m

edium
 grained

G
reyish w

hite; sautrated to m
oist; trace clay clum

ps

Fine to low
er m

edium
 grained; w

et to m
oist; trace m

edium
 to 

upper m
edium

 grains; PID
: 1.7

1010

34



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
C

TO
R

D
R

ILLER
D

R
ILL R
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 D

ESIG
N

A
TIO

N
D

R
ILLIN

G
 M

ETH
O

D

EN
D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520812.2

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106337.7

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/27/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

PM
W

-02

RUN RECOVERY

% RECOVERY
7/27/2018

N
A

Sonic 4x6

0.0
1000

100

C
B

C
B

4142434445464748495051525354555657585960

Boring term
inated at 60 ft 

below
 land surface.

N
o recovery - core bit "trap door" head fell off dow

nhole. Sam
ple 

fell out of sam
ple barrel

SAN
D

; w
hite; fine to m

edium
; loose; m

oist; subround to 
subangular; trace coarse sand grains

1010

56
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SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R

ILLIN
G

 C
O

N
TR

A
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D
R
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R
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 D
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A
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N
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R
ILLIN

G
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O

D
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D

 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520807.1

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106331.2

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/24/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

PM
W

-03

RUN RECOVERY

% RECOVERY
7/24/2018

N
A

Sonic 4x6

0.0

0.0

0.0

100

100

100

5510

H
A

C
B

C
B

0123456789

1011121314151617181920

H
and augered 0-5 feet for 

utility clearance.
SAN

D
; dark grey grading brow

n; fine to m
edium

 grained; loose; 
dry; subround to subangular; no odor; som

e organics present

Tan; fine to coarse grained; loose; m
oist; subround; no odor; PID

: 
0.0

G
rading w

hite; fine to m
edium

 grained

G
rading pinkish w

hite; PID
: 0.0

C
reosote stained

Tan to dark brow
n; fine to coarse grained; som

e creosote 
staining; subround; no odor

Light brow
n to dark brow

n; fine to m
edium

 grained; slight 
creosote staining

D
ark brow

n; upper fine to coarse grained; creosote staining; very 
slight creosote odor; trace clay: PID

: 0.0

5510

012



SU
R

FA
C

E C
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N
D

ITIO
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O
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 C
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 D
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D

 D
A

TE
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O

JEC
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C
A

TIO
N
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R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520807.1

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106331.2

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/24/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

PM
W

-03

RUN RECOVERY

% RECOVERY
7/24/2018

N
A

Sonic 4x6

0.0

0.0

100

100

1010

C
B

C
B

2122232425262728293031323334353637383940

SAN
D

; brow
n; to light brow

n; fine to coarse grained; loose; m
oist; 

som
e creosote staining; sporadic clay clum

ps

U
pper fine to upper m

edium
 grains; very slight to no creosote 

staining; no odor

U
pper fine to coarse grained; subround to subangular; no 

staining; no odor; trace clay

W
hite; fine to coarse grained; m

oist to w
et; trace clay; sporadic 

clay clum
ps; PID

: 0.0

1010

34
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R
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C
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N
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O
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L D
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 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520807.1

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106331.2

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/24/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

PM
W

-03

RUN RECOVERY

% RECOVERY
7/24/2018

N
A

Sonic 4x6

0.0

0.0

100

80

108

C
B

C
B

4142434445464748495051525354555657585960

Boring term
inated at 60 ft 

below
 land surface.

N
o recovery - core w

ashed out

SAN
D

; w
hite; fine to upper coarse; loose; m

oist to w
et; 

subangular to subround; no staining; slight creosote odor; trace 
clay; PID

: 0.0

SAN
D

; w
hite; upper fine to low

er coarse; loose; m
oist; no 

staining; no odor; trace clay

Increase clay content; slightly stiff

1010

56
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SU
R

FA
C

E C
O

N
D

ITIO
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S
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O
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O
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D
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 C
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C
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R
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A

TE TO
TA

L D
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 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520809.2

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106333.9

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/24/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

PM
W

-04

RUN RECOVERY

% RECOVERY
7/24/2018

N
A

Sonic 4x6

0.6

0.0

100

100

90

559

H
A

C
B

C
B

0123456789

1011121314151617181920

H
and augered 0-5 feet for 

utility clearance.
SAN

D
; grey to dark brow

n; fine to m
edium

 grained; very loose; 
dry; subround to subangular; no odor; orgainics present

N
o recovery - core w

ashed out

SAN
D

; brow
n; fine to low

er coarse grained; w
et to saturated; 

loose; subround to subangular; creosote staining; no odor; PID
: 

0.0

Brow
n to dark brow

n; fine to m
edium

 grained; loose; slightly m
oist

to dry; subround to subangular; no odor; trace clay; trace 
organics; PID

: 0.0

Tan; fine to low
er coarse grained; loose; m

oist; subround; no 
odor; trace clay

Fine to m
edium

 grained; m
oist; subround

C
reosote odor

5510

012



SU
R

FA
C

E C
O

N
D

ITIO
N

S

PR
O

JEC
T N

O
.

PR
O

JEC
T

D
R
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G

 C
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N
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A
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R
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 D
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D

R
ILLIN
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 M
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 D
A

TE

PR
O

JEC
T LO

C
A

TIO
N

STA
R

T D
A

TE TO
TA

L D
EPTH

 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520809.2

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106333.9

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/24/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

PM
W

-04

RUN RECOVERY

% RECOVERY
7/24/2018

N
A

Sonic 4x6

0.0

0.0

100

100

1010

C
B

C
B

2122232425262728293031323334353637383940

C
LAY; grey; soft; w

et; nonplastic
SAN

D
; brow

n to dark brow
n; fine to coarse grained; loose; m

oist; 
subround to subangular; creosote staining; no odor; sporadic clay
clum

ps
C

LAY; grey; soft; w
et; nonplastic

SAN
D

; brow
n to dark brow

n; fine to coarse grained; loose; m
oist; 

subround to subangular; creosote staining; no odor; sporadic clay
clum

ps

SAN
D

; brow
n to dark brow

n; fine to coarse grained; loose; m
oist; 

subround to subangular; creosote staining; no odor; sporadic clay
clum

ps

Tanish to w
hite; trace clay; increase clay content w

ith depth

W
hite; fine to upper m

edium
; m

oist to w
et; subround; trace clay; 

sporadic clay clum
ps; PID

: 0.0

Fine to low
er coarse grained

1010

34
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FA
C

E C
O

N
D
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O
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 C
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 D
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L D
EPTH

 (FEET B
G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520809.2

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106333.9

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 3 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/24/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

PM
W

-04

RUN RECOVERY

% RECOVERY
7/24/2018

N
A

Sonic 4x6

0.0

0.0

100

100

1010

C
B

C
B

4142434445464748495051525354555657585960

Boring term
inated at 60 ft 

below
 land surface.

SAN
D

; w
hite; fine to upper m

edium
 grained; m

oist to saturated; 
subround to subangular; trace clay

Fine to low
er coarse grained; m

oist; sporadic clay clum
ps; trace 

clay

Fine to upper m
edium

 grained; subround

Fine to upper coarse grained; subround to subangular

G
rading less fine grains

1010

56
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SU
R

FA
C
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O

N
D

ITIO
N
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PR
O
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O
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O

JEC
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C
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R
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TE TO
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L D
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G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520807.4

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106339.2

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 1 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/26/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

PM
W

-05

RUN RECOVERY

% RECOVERY
7/26/2018

N
A

Sonic 4x6

0.0

0.0

100

10

100

5110

H
A

C
B

C
B

0123456789

1011121314151617181920

H
and augered 0-5 feet for 

utility clearance.
SAN

D
; grey to w

hite; fine to m
edium

 grained; very loose to loose; 
dry to m

oist; subround to subangular; organics present (roots); 
organic odor; PID

: 0.0

N
o recovery - sam

ple fell out of core barrel

SAN
D

; brow
n grading tan; fine to m

edium
 grained; loose; m

oist; 
subround to subangular

Tanish grey; m
oist to w

et; PID
: 0.0

G
rading m

ore coarse sand grains

Trace clay

5510

012
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FA
C

E C
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N
D
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O
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L D
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G

S)

049089

G
rassy M

eadow
60'

M
. Jury

N
520807.4

Pensacola, Escam
bia C

ounty, Florida

C
LIEN

T
U

S EPA R
egion 4

LITHOLOGY

PID (ppm)

DEPTH (FEET)

C
H

EC
K

ED
 B

Y
IN

SPEC
TO

R
D

. Prouty
C

. W
allace

R
em

arks

A
PPR

O
VED

 B
Y

W
ell/B

oring N
o.

E
C

O
O

R
D

IN
A

TES (D
A

TU
M

)
1106339.2

G
R

O
U

N
D

 ELEV. (FEET A
M

SL)

D
PT or Sonic SA

M
PLIN

G

N
AVD

88

PAG
E 2 O

F 3
SAMPLE NUMBER

SAMPL TYPE

RUN LENGTH

C
LASSIFIC

ATIO
N

 O
F M

ATER
IALS

LO
G

 O
F B

O
R

IN
G

Am
erican C

reosote W
orks

7/26/2018
N

AD
 83

G
SE, Inc.

TSi 150 C
C

T. H
erod

PM
W

-05

RUN RECOVERY

% RECOVERY
7/26/2018

N
A

Sonic 4x6

0.0

100

100

1010

C
B

C
B

2122232425262728293031323334353637383940

SAN
D

; brow
n; m

oist to w
et; sporadic clay clum

ps

Fine to upper coarse grained; no odor

Black; fine to coarse grained; creosote staining; creosote odor

W
hite; som

e creosote staining; creosote odor

Fine to m
edium

 grained; slight creosote odor; trace clay

Fine

G
reyish w

hite; w
et to saturated; no odor; PID

: 0.0

Fine to m
edium

 grained; sporadic clay clum
ps; no odor

Fine to coarse grained; w
et to m

oist; sporadic clay lenses ~ 1 - 3 
m

m

Fine to m
edium

 grained; m
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                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Amy Calloway & Cal Butler (B&V) Plate Number: 1

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB524 sonic core from 0 to 7 ft bgs.



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Amy Calloway & Cal Butler (B&V) Plate Number: 2

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB524 sonic core from 0 to 7 ft bgs.



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Amy Calloway & Cal Butler (B&V) Plate Number: 3

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB524 sonic core from 17 to 27 ft bgs. Top photo is ~17 to 22 ft bgs, and bottom photo is ~22 to 27 ft bgs. Note smiley face 
drawn with finger on NAPL-saturated sonic sleeve (e.g., free-flowing DNAPL zone) where sample was collected from 24 to 
25 ft bgs for potential analysis at PTS laboratory.



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Amy Calloway & Cal Butler (B&V) Plate Number: 4

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB524 sonic core from 27 to 37 ft bgs. Top photo is ~27 to 32 ft bgs, and bottom photo is ~32 to 37 ft bgs. DNAPL zones 
identified by black and brown discolored soil, which is more porous sand than the underlying light gray/white soil (e.g., sand 
with silt/clay).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 1

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic location (right portion of photo). View looking east.

SB525
Location



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 2

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic location bagging the first sample from 7 to 17 ft bgs. View looking southeast.



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 3

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 7 to 12 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 4

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 12 to 17 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 4A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Dates: 10/25+28/11

Title: SB525 sonic core from 12 to 17 ft bgs. Magnified soil placed into plastic caps with an inside diameter of 27 mm. A plastic 
card was used to swipe the top half of the caps at 45-degrees, with the bottom half smoothed over (0-degrees).

SB525 @ 13.7 ft bgs

10 mm

SB525 @ 13.7 ft bgs

2 mm

Cap

= 27 millimeters
(inside diameter)

Cap

= 27 millimeters
(inside diameter)

SB525 @ 14.1 ft bgs SB525 @ 14.1 ft bgs

Note creosote
DNAPL on rim

of cap
2 mm

10 mm



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 4B

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Dates: 10/25+28/11

Title: SB525 sonic core from 12 to 17 ft bgs. Magnified soil and settling jar test from soil underlying the DNAPL zone.  The 
settling jar was filled about half way with soil, topped with distilled water, vigorously shaken, and allowed ~30 minutes of 
settling.  (The silt layer would settle given more with time.)

SB525 @ 16.5 ft bgs

10 mm

SB525 @ 16.5 ft bgs

2 mm

Cap

= 27 millimeters
(inside diameter)

SB525 @ 16.5 ft bgs SB525 @ 16.5 ft bgs

Silt

Sand



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 5

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 17 to 22 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 5A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Dates: 10/25+28/11

Title: SB525 sonic core from 17 to 22 ft bgs. Magnified soil placed into plastic caps with an inside diameter of 27 mm.  A plastic 
card was used to swipe the top half of the caps at 45-degrees, with the bottom half smoothed over (0-degrees).

Cap

= 27 millimeters
(inside diameter)

SB525 @ 18 ft bgs SB525 @ 18 ft bgs

10 mm

2 mm

Cap

= 27 millimeters
(inside diameter)

SB525 @ 19 ft bgs SB525 @ 19 ft bgs

10 mm

2 mm



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 5B

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Dates: 10/28/11

Title: SB525 sonic core from 17 to 22 ft bgs. Settling jar tests.  The settling jars were vigorously shaken, and allowed ~30 
minutes of settling. Silt is in suspension, and would settle out given more time.

SB525 @ 18 ft bgs SB525 @ 18 ft bgs
SB525 @ 20.5 ft bgs

SB525 @ 20.5 ft bgs

Sand

Trace 
silt

Sand

Trace
to 

some 
silt



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 6

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 22 to 27 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).

^with some silt beginning at 20.5 ft bgs
(silt increases with depth).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 6A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 22 to 27 ft bgs. Magnified soil and settling jar test.  The settling jar was vigorously shaken, and 
allowed ~30 minutes of settling.  (The silt layer would settle given more with time.)

^with some silt beginning at 20.5 ft bgs.

SB525 @ 26.5 ft bgs SB525 @ 26.5 ft bgs

Silt

Sand

SB525 @ 26.5 ft bgs
SB525 @ 26.5 ft bgs

Cap

= 27 millimeters
(inside diameter)

10 mm

2 mm



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 7

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 27 to 32 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).

^ with some silt.



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 8

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 32 to 37 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 8A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 32 to 37 ft bgs. Magnified soil placed into plastic caps with an inside diameter of 27 mm.  A plastic 
card was used to swipe the top half of the caps at 45-degrees, with the bottom half smoothed over / smeared at 0-degrees.

SB525 @ 34.8 ft bgs
SB525 @ 34.8 ft bgs

SB525 @ 33.7 ft bgs

SB525 @ 33.7 ft bgs

Cap

= 27 millimeters
(inside diameter)

Cap

= 27 millimeters
(inside diameter)

10 mm

10 mm

2 mm 2 mm



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 8B

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 32 to 37 ft bgs. Clay lenses and high organic layers (wood).

SB525 @ 37 ft bgs SB525 @ 37 ft bgsSB525 @ 34 ft bgs
SB525 @ 35 ft bgs



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 9

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 37 to 42 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).

^ with some very fine-grained sand.^ with some silt.

(no silt).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 9A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 37 to 42 ft bgs. Magnified soil placed into plastic caps with an inside diameter of 27 mm.  A plastic 
card was used to swipe the top half of the caps at 45-degrees, with the bottom half smoothed over / smeared at 0-degrees.

^ with some very fine-grained sand.

SB525 @ 40 ft bgs SB525 @ 40 ft bgsSB525 @ 38.5 ft bgsSB525 @ 38.5 ft bgs

Cap

= 27 millimeters
(inside diameter)

Cap

= 27 millimeters
(inside diameter)

10 mm

10 mm
2 mm

2 mm

^ with some silt.

(no silt).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 9B

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 37 to 42 ft bgs. Medium stiff clay at 38 ft bgs, sand with silt at 38.5 ft bgs, organic-rich (twigs) soft 
clay at 39.3 ft bgs, and silt at 40 ft bgs.  As shown in the top photo, another clay lense exists at 39 ft bgs.

^ with some very fine-grained sand.

SB525 @ 39.3 ft bgs

SB525 @ 40 ft bgsSB525 @ 38.5 ft bgs

SB525 @ 38 ft bgs

^ with some silt.

10 mm

2 mm

(no silt).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 10

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 42 to 47 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 10A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 42 to 47 ft bgs. ‘Booklet’ / deposit of thin wood bark at 43.3 ft bgs (high organics), very fine grained 
sand at 44 ft bgs, and clay sculpture / core standing on end on logging table (medium stiff clay of high plasticity beginning
at 44.7 ft bgs).

SB525 @ 43.3 ft bgs

SB525 @ 44.7 to 47 ft bgs
SB525 @ 44 ft bgs SB525 @ 44 ft bgs

Cap

= 27 millimeters
(inside diameter)

10 mm

2 mm



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 11

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 47 to 52 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 11A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Intentionally
Blank.

Title: SB525 sonic core from 47 to 52 ft bgs. Sand at 49 ft bgs, and thin lense of sandy soft clay at 50.9 ft bgs.

SB525 @ 49 ft bgs
SB525 @ 49 ft bgs

SB525 @ 50.9 ft bgs

Cap

= 27 millimeters
(inside diameter) 10 mm

2 mm



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 12

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 52 to 57 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 12A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 52 to 57 ft bgs. Variable sediment deposits including clayey sand, sandy clay, sand, and clay along 
the bottom row. Locally high organic content is present as evident by the presence of wood chips in the clay at ~56 ft bgs.

SB525 @ 52 ft bgs SB525 @ 55.5 ft bgsSB525 @ 52.9 ft bgs
SB525 @ 55.8 ft bgs

10 mm

10 mm

2 mm

2 mm



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 13

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 57 to 62 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).

, and some silt.

^ with some silt.



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 13A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 57 to 62 ft bgs. Sand with some silt and clay at 59 ft bgs.  Given enough time, the silt likely would 
have eventually settled out to less than 25-percent of the total soil volume.  Therefore, the sample is classified as ‘SAND 
with silt and clay’ rather than a ‘Silty SAND.’

, and some silt.

^ with some silt. 

SB525 @ 59 ft bgs
SB525 @ 59 ft bgs SB525 @ 59 ft bgs SB525 @ 59 ft bgs

Sand

Silt
and
Clay



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 14

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 62 to 67 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).

^with wood
^silt and



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 14A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 62 to 67 ft bgs. Clay with fragments of wood/trees reflecting locally high organic content at 62.7 ft 
bgs, and ‘SAND with some silt and clay’ at 65 ft bgs.

SB525 @ 65 ft bgs

Sand
^with wood

^with wood

SB525 @ 65 ft bgs SB525 @ 65 ft bgs
SB525 @ 62.7 ft bgs

^silt and

Cap

= 27 millimeters
(inside diameter)

10 mm

2 mm

Silt
and
Clay



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 15

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 67 to 72 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 15A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Intentionally
Blank.

Intentionally
Blank.

Title: SB525 sonic core from 67 to 72 ft bgs. Magnification of sand at 69.5 ft bgs.  Upper photo was taken with the flash on.

SB525 @ 69.5 ft bgs

SB525 @ 69.5 ft bgs

Cap

= 27 millimeters
(inside diameter)

10 mm

2 mm



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 16

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Title: SB525 sonic core from 72 to 77 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Cal Butler (B&V) + Ben Bentkowski (EPA) Plate Number: 16A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/25/11

Intentionally
Blank.

Intentionally
Blank.

Title: SB525 sonic core from 72 to 77 ft bgs. Magnification of very fine grained sand.

SB525 @ 75 ft bgs
SB525 @ 75 ft bgs

Cap

= 27 millimeters
(inside diameter) 10 mm

2 mm



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 17

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB525 sonic core from 77 to 82 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 18

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB525 sonic core from 82 to 87 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 18A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB525 sonic core from 82 to 87 ft bgs. Hardpan represented by cemented sand grains at 85.2 ft bgs. Photos at 85.5 ft 
bgs (medium and fine grained SAND) and 86.5 ft bgs (Sandy silty CLAY) include magnified soil placed into plastic caps 
with an inside diameter of 27 mm.  A plastic card was used to swipe the top half of the caps at 45-degrees, with the bottom 
half smoothed over with the card (0-degrees).

SB525 @ 85.5 ft bgsSB525 @ 85.2 ft bgs SB525 @ 86.5 ft bgs SB525 @ 86.5 ft bgs

Cap

= 27 millimeters
(inside diameter)

10 mm 10 mm

2 mm
2 mm

27 millimeters



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 19

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB525 sonic core from 87 to 92 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 19A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB525 sonic core from 87 to 92 ft bgs. Sparse coarse sand grains at 87.2 ft bgs. SAND with some silt and trace clay at 
87.5 ft bgs in distilled water vigorously shaken with ~30 minutes of settling time. Clayey very fine grained SAND at 89.5 ft 
bgs. Very fine grained SAND with some clay and trace silt in jar shaken with deionized water after ~30 minutes of settling.

SB525 @ 87.2 ft bgs

SB525 @ 87.5 ft bgs

Sand

Silt

Trace 
clay

SB525 @ 89.5 ft bgs SB525 @ 90 ft bgs

Sand

Clay
and
Silt



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 20

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB525 sonic core from 92 to 97 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 21

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB525 sonic core from 97 to 102 ft bgs. Top photo immed. after cutting plastic sleeve open (before splitting + logging core).



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 22

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB525 sonic core from 102 to 107 ft bgs. Top photo immed. after cutting plastic sleeve open; before splitting + logging core.

and fine grained ^



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 22A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Intentionally
blank

Intentionally
blank

Title: SB525 sonic core from 102 to 107 ft bgs. Magnified soil placed into plastic caps with an inside diameter of 27 mm.  A 
plastic card was used to swipe the top half of the caps at 45-degrees, with the bottom half smoothed over (0-degrees).

and fine grained ^

SB525 @ 104 ft bgs SB525 @ 104 ft bgs

Cap

= 27 millimeters
(inside diameter) 10 mm

2 mm



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 23

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB525 sonic core from 107 to 112 ft bgs. Top photo immed. after cutting plastic sleeve open; before splitting + logging core.

(primarily medium-grained)



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 23A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Intentionally
blank

Intentionally
blank

Title: SB525 sonic core from 107 to 112 ft bgs. Magnified soil placed into plastic caps with an inside diameter of 27 mm.  A 
plastic card was used to swipe the top half of the caps at 45-degrees, with the bottom half smoothed over (0-degrees).

(primarily medium-grained)

Cap

= 27 millimeters
(inside diameter)

10 mm

SB525 @ 110 ft bgs
SB525 @ 110 ft bgs

2 mm



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 24

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

3

Title: SB525 sonic core from 112 to 117 ft bgs. Top photo immed. after cutting plastic sleeve open; before splitting + logging core.



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 24A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB525 sonic core from 112 to 117 ft bgs. Silty SAND in settling jar and magnified in cap.  Hardpan at 116.3 ft bgs.

SB525 @ 116.3 ft bgs

SB525 @ 114.5 ft bgs

SB525 @ 115 ft bgs SB525 @ 115 ft bgs

Cap

= 27 millimeters
(inside diameter) 10 mm

2 mm

Sand

Silt



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 25

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB525 sonic core from 117 to 122 ft bgs. Top photo immed. after cutting plastic sleeve open; before splitting + logging core.



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 25A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Intentionally
blank

Intentionally
blank

Title: SB525 sonic core from 117 to 122 ft bgs. Medium to fine to very fine grained SAND from at 120 ft bgs.

Cap

= 27 millimeters
(inside diameter)

10 mm

2 mm

SB525 @ 120 ft bgs SB525 @ 120 ft bgs



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 26

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB525 sonic core from 122 to 127 ft bgs. Top photo immed. after cutting plastic sleeve open; before splitting + logging core.



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 26A

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Intentionally
blank

Intentionally
blank

Title: SB525 sonic core from 122 to 127 ft bgs. Medium to fine to very fine grained SAND at 124 ft bgs.

SB525 @ 124 ft bgs
SB525 @ 124 ft bgs

Cap

= 27 millimeters
(inside diameter)

10 mm

2 mm



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 27

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB525 sonic core from 127 to 132 ft bgs. Top photo immed. after cutting plastic sleeve open; before splitting + logging core.



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologist: Cal Butler (B&V) Plate Number: 28

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/26/11

Title: SB525 sonic core from 132 to 137 ft bgs. Top photo immed. after cutting plastic sleeve open; before splitting + logging core.





                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Amy Calloway & Cal Butler (B&V) Plate Number: 1

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/27/11

Title: SB526 sonic core from 67 to 77 ft bgs. Top photo is ~67 to 72 ft bgs, and bottom photo is ~72 to 77 ft bgs. DNAPL zones 
identified by black discolored soil, which is more porous sand than the underlying light gray/white soil (e.g., sand with 
silt/clay).  Flowing DNAPL is riding on top of a thin clay layer at ~76.4 ft bgs.



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Amy Calloway & Cal Butler (B&V) Plate Number: 2

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/27/11

Title: SB526 sonic core from 77 to 87 bgs. Top photo is ~77 to 82 ft bgs, and bottom photo is ~82 to 87 ft bgs. DNAPL zones 
identified by black, brown, and gray discolored soil, which is more porous sand than the underlying white soil (e.g., sand with 
silt/clay). Note smiley face drawn on oily sleeve where bag sample acquired from 83 to 84 ft bgs.



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Amy Calloway & Cal Butler (B&V) Plate Number: 3

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/27/11

Title: SB526 sonic core from 87 to 97 bgs. Top photo is ~87 to 92 ft bgs, and bottom photo is ~92 to 97 ft bgs. Samples collected 
for potential PTS analysis.



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Amy Calloway & Cal Butler (B&V) Plate Number: 4

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/27/11

Title: SB526 sonic core from 97 to 107 bgs. Top photo is ~97 to 102 ft bgs, and bottom photo is ~102 to 107 ft bgs. Samples 
collected for potential PTS analysis.



                                                                                                                 Photographic Record
Project: American Creosote Works – Pensacola, Florida Geologists: Amy Calloway & Cal Butler (B&V) Plate Number: 5

Client: US Environmental Protection Agency Region 4 Driller: Vernon Scott (Boart Longyear) Photo Date: 10/28/11

Title: SB526 sonic core from 97 to 107 bgs. Settling jars primarily showing the sand and silt content from various horizons.  The 
jars were collected on October 27, shaken vigorously, and allowed to settle overnight.
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001
05/18/2018 1130

BW
16G

W
65

A
queous

05/22/2018

002
05/18/2018 1130

BW
916G

W
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A
queous

05/22/2018
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W

12
A
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SH
EA

LY EN
VIR

O
N

M
EN

TA
L SER

VIC
ES, IN

C
.

D
etection Sum

m
ary

B
lack and Veatch

Lot N
um

ber: TE22045

 

Sam
ple

Sam
ple ID

M
atrix

Param
eter

M
ethod

R
esult

Q
U

nits
Page

001
BW

16G
W

65
A

queous
1,1'-B

iphenyl
8270D

9.6
J

ug/L
5

001
BW

16G
W

65
A

queous
2,4-D

im
ethylphenol

8270D
35

ug/L
5

001
BW

16G
W

65
A

queous
Acenaphthene

8270D
38

ug/L
5

001
BW

16G
W

65
A

queous
Anthracene

8270D
5.5

ug/L
5

001
BW

16G
W

65
A

queous
Benzo(a)anthracene

8270D
1.6

J
ug/L

5

001
BW

16G
W

65
A

queous
C

arbazole
8270D

40
ug/L

5
001

BW
16G

W
65

A
queous

D
ibenzofuran

8270D
14

J
ug/L

6

001
BW

16G
W

65
A

queous
Fluoranthene

8270D
17

ug/L
6

001
BW

16G
W

65
A

queous
Fluorene

8270D
22

ug/L
6

001
BW

16G
W

65
A

queous
Pentachlorophenol

8270D
190

ug/L
6

001
BW

16G
W

65
A

queous
Pyrene

8270D
8.8

ug/L
6

002
BW

916G
W

65
A

queous
1,1'-B

iphenyl
8270D

9.4
J

ug/L
7

002
BW

916G
W

65
A

queous
2,4-D

im
ethylphenol

8270D
33

ug/L
7

002
BW

916G
W

65
A

queous
Acenaphthene

8270D
40

ug/L
7

002
BW

916G
W

65
A

queous
Anthracene

8270D
2.8

J
ug/L

7
002

BW
916G

W
65

A
queous

D
ibenzofuran

8270D
16

J
ug/L

8

002
BW

916G
W

65
A

queous
Fluoranthene

8270D
18

ug/L
8

002
BW

916G
W

65
A

queous
Fluorene

8270D
22

ug/L
8

002
BW

916G
W

65
A

queous
Pentachlorophenol

8270D
200

ug/L
8

002
BW

916G
W

65
A

queous
Pyrene

8270D
9.1

ug/L
8

003
BW

16G
W

12
A

queous
1,1'-B

iphenyl
8270D

160
J

ug/L
9

003
BW

16G
W

12
A

queous
2,4-D

im
ethylphenol

8270D
3800

ug/L
9

003
BW

16G
W

12
A

queous
2-M

ethylnaphthalene
8270D

850
ug/L

9
003

BW
16G

W
12

A
queous

2-M
ethylphenol

8270D
2000

ug/L
9

003
BW

16G
W

12
A

queous
3+4-M

ethylphenol
8270D

4900
ug/L

9

003
BW

16G
W

12
A

queous
Acenaphthene

8270D
670

ug/L
9

003
BW

16G
W

12
A

queous
Acenaphthylene

8270D
23

J
ug/L

9

003
BW

16G
W

12
A

queous
Acetophenone

8270D
650

ug/L
9

003
BW

16G
W

12
A

queous
Anthracene

8270D
100

ug/L
9

003
BW

16G
W

12
A

queous
C

arbazole
8270D

1000
ug/L

9
003

BW
16G

W
12

A
queous

D
ibenzofuran

8270D
520

ug/L
10

003
BW

16G
W

12
A

queous
Fluoranthene

8270D
90

ug/L
10

003
BW

16G
W

12
A

queous
Fluorene

8270D
400

ug/L
10

003
BW

16G
W

12
A

queous
N

aphthalene
8270D

8100
ug/L

10
003

BW
16G

W
12

A
queous

Pentachlorophenol
8270D

2400
ug/L

10

003
BW

16G
W

12
A

queous
Phenanthrene

8270D
580

ug/L
10

003
BW

16G
W

12
A

queous
Phenol

8270D
2300

ug/L
10

003
BW

16G
W

12
A

queous
Pyrene

8270D
50

J
ug/L

10

(38 detections)
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Sem
ivolatile O

rganic C
om

pounds by G
C

/M
S

D
escription:

M
atrix:

D
ate R

eceived:

C
lient:

Laboratory ID
:

D
ate S

am
pled: B

lack and Veatch
B

W
16G

W
65

TE22045-001

05/18/2018 1130
05/22/2018

A
queous

R
un

Prep M
ethod

A
nalytical M

ethod
D

ilution
A

nalysis D
ate

A
nalyst

Prep D
ate

B
atch

1
3520C

8270D
5

05/29/2018 2026
C

M
P2

05/23/2018 1913
72993

A
nalytical

C
A

S
Param

eter
N

um
ber

M
ethod

R
esult

Q
LO

Q
U

nits
R

un
 D

L
1,1'-B

iphenyl
92-52-4

8270D
9.6

J
1

ug/L
2.5

20
2,4,5-Trichlorophenol

95-95-4
8270D

20
U

1
ug/L

2.5
20

2,4,6-Trichlorophenol
88-06-2

8270D
20

U
1

ug/L
2.5

20
2,4-D

ichlorophenol
120-83-2

8270D
40

U
1

ug/L
5.0

40
2,4-D

im
ethylphenol

105-67-9
8270D

35
1

ug/L
5.0

20
2,4-D

initrophenol
51-28-5

8270D
100

U
1

ug/L
5.0

100
2,4-D

initrotoluene
121-14-2

8270D
40

U
1

ug/L
2.5

40
2,6-D

initrotoluene
606-20-2

8270D
40

U
1

ug/L
2.5

40
2-C

hloronaphthalene
91-58-7

8270D
20

U
1

ug/L
2.5

20
2-C

hlorophenol
95-57-8

8270D
20

U
1

ug/L
2.5

20
2-M

ethylnaphthalene
91-57-6

8270D
4.0

U
1

ug/L
1.0

4.0
2-M

ethylphenol
95-48-7

8270D
20

U
1

ug/L
5.0

20
2-N

itroaniline
88-74-4

8270D
40

U
1

ug/L
2.5

40
2-N

itrophenol
88-75-5

8270D
20

U
1

ug/L
5.0

20
3,3'-D

ichlorobenzidine
91-94-1

8270D
20

U
1

ug/L
8.8

20
3+4-M

ethylphenol
106-44-5

8270D
20

U
1

ug/L
7.5

20
3-N

itroaniline
99-09-2

8270D
40

U
1

ug/L
5.0

40
4,6-D

initro-2-m
ethylphenol

534-52-1
8270D

100
U

1
ug/L

5.0
100

4-Brom
ophenyl phenyl ether

101-55-3
8270D

20
U

1
ug/L

2.5
20

4-C
hloro-3-m

ethyl phenol
59-50-7

8270D
20

U
1

ug/L
2.5

20
4-C

hloroaniline
106-47-8

8270D
40

U
1

ug/L
2.5

40
4-C

hlorophenyl phenyl ether
7005-72-3

8270D
20

U
1

ug/L
2.5

20
4-N

itroaniline
100-01-6

8270D
40

U
1

ug/L
7.5

40
4-N

itrophenol
100-02-7

8270D
100

U
1

ug/L
10

100
A

cenaphthene
83-32-9

8270D
38

1
ug/L

1.0
4.0

Acenaphthylene
208-96-8

8270D
4.0

U
1

ug/L
1.0

4.0
Acetophenone

98-86-2
8270D

20
U

1
ug/L

2.5
20

A
nthracene

120-12-7
8270D

5.5
1

ug/L
1.0

4.0
Atrazine

1912-24-9
8270D

20
U

1
ug/L

2.5
20

Benzaldehyde
100-52-7

8270D
40

U
1

ug/L
2.5

40
B

enzo(a)anthracene
56-55-3

8270D
1.6

J
1

ug/L
1.0

4.0
Benzo(a)pyrene

50-32-8
8270D

4.0
U

1
ug/L

1.0
4.0

Benzo(b)fluoranthene
205-99-2

8270D
4.0

U
1

ug/L
1.0

4.0
Benzo(g,h,i)perylene

191-24-2
8270D

4.0
U

1
ug/L

1.0
4.0

Benzo(k)fluoranthene
207-08-9

8270D
4.0

U
1

ug/L
1.0

4.0
bis (2-C

hloro-1-m
ethylethyl) ether

108-60-1
8270D

20
U

1
ug/L

2.5
20

bis(2-C
hloroethoxy)m

ethane
111-91-1

8270D
20

U
1

ug/L
2.5

20
bis(2-C

hloroethyl)ether
111-44-4

8270D
20

U
1

ug/L
2.5

20
bis(2-Ethylhexyl)phthalate

117-81-7
8270D

20
U

1
ug/L

2.5
20

Butyl benzyl phthalate
85-68-7

8270D
20

U
1

ug/L
2.5

20
C

aprolactam
105-60-2

8270D
40

U
1

ug/L
5.0

40
C

arbazole
86-74-8

8270D
40

1
ug/L

2.5
20

C
hrysene

218-01-9
8270D

4.0
U

1
ug/L

1.0
4.0

D
ibenzo(a,h)anthracene

53-70-3
8270D

4.0
U

1
ug/L

1.0
4.0

LO
Q

 = Lim
it of Q

uantitation
B

 = D
etected in the m

ethod blank
E = Q

uantitation of com
pound exceeded the calibration range

P = The R
PD

 betw
een tw

o G
C

 colum
ns exceeds 40%

U
 = N

ot detected at or above the D
L

N
 = R

ecovery is out of criteria
H

 = O
ut of holding tim

e
W

 = R
eported on w

et w
eight basis

106 Vantage Point D
rive    W
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olum
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w
w
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Sem
ivolatile O

rganic C
om

pounds by G
C

/M
S

D
escription:

M
atrix:

D
ate R

eceived:

C
lient:

Laboratory ID
:

D
ate S

am
pled: B

lack and Veatch
B

W
16G

W
65

TE22045-001

05/18/2018 1130
05/22/2018

A
queous

R
un

Prep M
ethod

A
nalytical M

ethod
D

ilution
A

nalysis D
ate

A
nalyst

Prep D
ate

B
atch

1
3520C

8270D
5

05/29/2018 2026
C

M
P2

05/23/2018 1913
72993

A
nalytical

C
A

S
Param

eter
N

um
ber

M
ethod

R
esult

Q
LO

Q
U

nits
R

un
 D

L
D

ibenzofuran
132-64-9

8270D
14

J
1

ug/L
2.5

20
D

iethylphthalate
84-66-2

8270D
20

U
1

ug/L
2.5

20
D

im
ethyl phthalate

131-11-3
8270D

20
U

1
ug/L

2.5
20

D
i-n-butyl phthalate

84-74-2
8270D

20
U

1
ug/L

2.5
20

D
i-n-octylphthalate

117-84-0
8270D

20
U

1
ug/L

2.5
20

Fluoranthene
206-44-0

8270D
17

1
ug/L

1.0
4.0

Fluorene
86-73-7

8270D
22

1
ug/L

1.0
4.0

H
exachlorobenzene

118-74-1
8270D

20
U

1
ug/L

2.5
20

H
exachlorobutadiene

87-68-3
8270D

20
U

1
ug/L

2.5
20

H
exachlorocyclopentadiene

77-47-4
8270D

100
U

1
ug/L

10
100

H
exachloroethane

67-72-1
8270D

20
U

1
ug/L

5.0
20

Indeno(1,2,3-c,d)pyrene
193-39-5

8270D
4.0

U
1

ug/L
1.0

4.0
Isophorone

78-59-1
8270D

20
U

1
ug/L

2.5
20

N
aphthalene

91-20-3
8270D

4.0
U

1
ug/L

1.0
4.0

N
itrobenzene

98-95-3
8270D

20
U

1
ug/L

7.5
20

N
-N

itrosodi-n-propylam
ine

621-64-7
8270D

20
U

1
ug/L

2.5
20

N
-N

itrosodiphenylam
ine (D

iphenylam
ine)

86-30-6
8270D

20
U

1
ug/L

2.5
20

Pentachlorophenol
87-86-5

8270D
190

1
ug/L

10
100

Phenanthrene
85-01-8

8270D
4.0

U
1

ug/L
1.0

4.0
Phenol

108-95-2
8270D

20
U

1
ug/L

2.5
20

Pyrene
129-00-0

8270D
8.8

1
ug/L

1.0
4.0

A
cceptance

R
un 1

Surrogate
Q

%
 R

ecovery
Lim

its
2-Fluorobiphenyl

71
37-129

2-Fluorophenol
73

24-127
N

itrobenzene-d5
84

38-127
Phenol-d5

81
28-128

Terphenyl-d14
62

10-148
2,4,6-Tribrom

ophenol
57

35-144

LO
Q

 = Lim
it of Q

uantitation
B

 = D
etected in the m

ethod blank
E = Q

uantitation of com
pound exceeded the calibration range

P = The R
PD

 betw
een tw

o G
C

 colum
ns exceeds 40%

U
 = N

ot detected at or above the D
L

N
 = R

ecovery is out of criteria
H

 = O
ut of holding tim

e
W

 = R
eported on w

et w
eight basis

106 Vantage Point D
rive    W

est C
olum

bia, SC
  29172    (803) 791-9700    Fax (803) 791-9111    w

w
w

.shealylab.com
Shealy Environm

ental Services, Inc.
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Sem
ivolatile O

rganic C
om

pounds by G
C

/M
S

D
escription:

M
atrix:

D
ate R

eceived:

C
lient:

Laboratory ID
:

D
ate S

am
pled: B

lack and Veatch
B

W
916G

W
65

TE22045-002

05/18/2018 1130
05/22/2018

A
queous

R
un

Prep M
ethod

A
nalytical M

ethod
D

ilution
A

nalysis D
ate

A
nalyst

Prep D
ate

B
atch

1
3520C

8270D
5

05/29/2018 2050
C

M
P2

05/23/2018 1913
72993

A
nalytical

C
A

S
Param

eter
N

um
ber

M
ethod

R
esult

Q
LO

Q
U

nits
R

un
 D

L
1,1'-B

iphenyl
92-52-4

8270D
9.4

J
1

ug/L
2.5

20
2,4,5-Trichlorophenol

95-95-4
8270D

20
U

1
ug/L

2.5
20

2,4,6-Trichlorophenol
88-06-2

8270D
20

U
1

ug/L
2.5

20
2,4-D

ichlorophenol
120-83-2

8270D
40

U
1

ug/L
5.0

40
2,4-D

im
ethylphenol

105-67-9
8270D

33
1

ug/L
5.0

20
2,4-D

initrophenol
51-28-5

8270D
100

U
1

ug/L
5.0

100
2,4-D

initrotoluene
121-14-2

8270D
40

U
1

ug/L
2.5

40
2,6-D

initrotoluene
606-20-2

8270D
40

U
1

ug/L
2.5

40
2-C

hloronaphthalene
91-58-7

8270D
20

U
1

ug/L
2.5

20
2-C

hlorophenol
95-57-8

8270D
20

U
1

ug/L
2.5

20
2-M

ethylnaphthalene
91-57-6

8270D
4.0

U
1

ug/L
1.0

4.0
2-M

ethylphenol
95-48-7

8270D
20

U
1

ug/L
5.0

20
2-N

itroaniline
88-74-4

8270D
40

U
1

ug/L
2.5

40
2-N

itrophenol
88-75-5

8270D
20

U
1

ug/L
5.0

20
3,3'-D

ichlorobenzidine
91-94-1

8270D
20

U
1

ug/L
8.8

20
3+4-M

ethylphenol
106-44-5

8270D
20

U
1

ug/L
7.5

20
3-N

itroaniline
99-09-2

8270D
40

U
1

ug/L
5.0

40
4,6-D

initro-2-m
ethylphenol

534-52-1
8270D

100
U

1
ug/L

5.0
100

4-Brom
ophenyl phenyl ether

101-55-3
8270D

20
U

1
ug/L

2.5
20

4-C
hloro-3-m

ethyl phenol
59-50-7

8270D
20

U
1

ug/L
2.5

20
4-C

hloroaniline
106-47-8

8270D
40

U
1

ug/L
2.5

40
4-C

hlorophenyl phenyl ether
7005-72-3

8270D
20

U
1

ug/L
2.5

20
4-N

itroaniline
100-01-6

8270D
40

U
1

ug/L
7.5

40
4-N

itrophenol
100-02-7

8270D
100

U
1

ug/L
10

100
A

cenaphthene
83-32-9

8270D
40

1
ug/L

1.0
4.0

Acenaphthylene
208-96-8

8270D
4.0

U
1

ug/L
1.0

4.0
Acetophenone

98-86-2
8270D

20
U

1
ug/L

2.5
20

A
nthracene

120-12-7
8270D

2.8
J

1
ug/L

1.0
4.0

Atrazine
1912-24-9

8270D
20

U
1

ug/L
2.5

20
Benzaldehyde

100-52-7
8270D

40
U

1
ug/L

2.5
40

Benzo(a)anthracene
56-55-3

8270D
4.0

U
1

ug/L
1.0

4.0
Benzo(a)pyrene

50-32-8
8270D

4.0
U

1
ug/L

1.0
4.0

Benzo(b)fluoranthene
205-99-2

8270D
4.0

U
1

ug/L
1.0

4.0
Benzo(g,h,i)perylene

191-24-2
8270D

4.0
U

1
ug/L

1.0
4.0

Benzo(k)fluoranthene
207-08-9

8270D
4.0

U
1

ug/L
1.0

4.0
bis (2-C

hloro-1-m
ethylethyl) ether

108-60-1
8270D

20
U

1
ug/L

2.5
20

bis(2-C
hloroethoxy)m

ethane
111-91-1

8270D
20

U
1

ug/L
2.5

20
bis(2-C

hloroethyl)ether
111-44-4

8270D
20

U
1

ug/L
2.5

20
bis(2-Ethylhexyl)phthalate

117-81-7
8270D

20
U

1
ug/L

2.5
20

Butyl benzyl phthalate
85-68-7

8270D
20

U
1

ug/L
2.5

20
C

aprolactam
105-60-2

8270D
40

U
1

ug/L
5.0

40
C

arbazole
86-74-8

8270D
20

U
1

ug/L
2.5

20
C

hrysene
218-01-9

8270D
4.0

U
1

ug/L
1.0

4.0
D

ibenzo(a,h)anthracene
53-70-3

8270D
4.0

U
1

ug/L
1.0

4.0

LO
Q

 = Lim
it of Q

uantitation
B

 = D
etected in the m

ethod blank
E = Q

uantitation of com
pound exceeded the calibration range

P = The R
PD

 betw
een tw

o G
C

 colum
ns exceeds 40%

U
 = N

ot detected at or above the D
L

N
 = R

ecovery is out of criteria
H

 = O
ut of holding tim

e
W

 = R
eported on w

et w
eight basis

106 Vantage Point D
rive    W

est C
olum

bia, SC
  29172    (803) 791-9700    Fax (803) 791-9111    w

w
w

.shealylab.com
Shealy Environm

ental Services, Inc.
    

7
of228

J



Sem
ivolatile O

rganic C
om

pounds by G
C

/M
S

D
escription:

M
atrix:

D
ate R

eceived:

C
lient:

Laboratory ID
:

D
ate S

am
pled: B

lack and Veatch
B

W
916G

W
65

TE22045-002

05/18/2018 1130
05/22/2018

A
queous

R
un

Prep M
ethod

A
nalytical M

ethod
D

ilution
A

nalysis D
ate

A
nalyst

Prep D
ate

B
atch

1
3520C

8270D
5

05/29/2018 2050
C

M
P2

05/23/2018 1913
72993

A
nalytical

C
A

S
Param

eter
N

um
ber

M
ethod

R
esult

Q
LO

Q
U

nits
R

un
 D

L
D

ibenzofuran
132-64-9

8270D
16

J
1

ug/L
2.5

20
D

iethylphthalate
84-66-2

8270D
20

U
1

ug/L
2.5

20
D

im
ethyl phthalate

131-11-3
8270D

20
U

1
ug/L

2.5
20

D
i-n-butyl phthalate

84-74-2
8270D

20
U

1
ug/L

2.5
20

D
i-n-octylphthalate

117-84-0
8270D

20
U

1
ug/L

2.5
20

Fluoranthene
206-44-0

8270D
18

1
ug/L

1.0
4.0

Fluorene
86-73-7

8270D
22

1
ug/L

1.0
4.0

H
exachlorobenzene

118-74-1
8270D

20
U

1
ug/L

2.5
20

H
exachlorobutadiene

87-68-3
8270D

20
U

1
ug/L

2.5
20

H
exachlorocyclopentadiene

77-47-4
8270D

100
U

1
ug/L

10
100

H
exachloroethane

67-72-1
8270D

20
U

1
ug/L

5.0
20

Indeno(1,2,3-c,d)pyrene
193-39-5

8270D
4.0

U
1

ug/L
1.0

4.0
Isophorone

78-59-1
8270D

20
U

1
ug/L

2.5
20

N
aphthalene

91-20-3
8270D

4.0
U

1
ug/L

1.0
4.0

N
itrobenzene

98-95-3
8270D

20
U

1
ug/L

7.5
20

N
-N

itrosodi-n-propylam
ine

621-64-7
8270D

20
U

1
ug/L

2.5
20

N
-N

itrosodiphenylam
ine (D

iphenylam
ine)

86-30-6
8270D

20
U

1
ug/L

2.5
20

Pentachlorophenol
87-86-5

8270D
200

1
ug/L

10
100

Phenanthrene
85-01-8

8270D
4.0

U
1

ug/L
1.0

4.0
Phenol

108-95-2
8270D

20
U

1
ug/L

2.5
20

Pyrene
129-00-0

8270D
9.1

1
ug/L

1.0
4.0

A
cceptance

R
un 1

Surrogate
Q

%
 R

ecovery
Lim

its
2-Fluorobiphenyl

70
37-129

2-Fluorophenol
70

24-127
N

itrobenzene-d5
82

38-127
Phenol-d5

81
28-128

Terphenyl-d14
53

10-148
2,4,6-Tribrom

ophenol
55

35-144

LO
Q

 = Lim
it of Q

uantitation
B

 = D
etected in the m

ethod blank
E = Q

uantitation of com
pound exceeded the calibration range

P = The R
PD

 betw
een tw

o G
C

 colum
ns exceeds 40%

U
 = N

ot detected at or above the D
L

N
 = R

ecovery is out of criteria
H

 = O
ut of holding tim

e
W

 = R
eported on w

et w
eight basis

106 Vantage Point D
rive    W

est C
olum

bia, SC
  29172    (803) 791-9700    Fax (803) 791-9111    w

w
w

.shealylab.com
Shealy Environm

ental Services, Inc.
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Sem
ivolatile O

rganic C
om

pounds by G
C

/M
S

D
escription:

M
atrix:

D
ate R

eceived:

C
lient:

Laboratory ID
:

D
ate S

am
pled: B

lack and Veatch
B

W
16G

W
12

TE22045-003

05/18/2018 0855
05/22/2018

A
queous

R
un

Prep M
ethod

A
nalytical M

ethod
D

ilution
A

nalysis D
ate

A
nalyst

Prep D
ate

B
atch

1
3520C

8270D
100

05/29/2018 2115
C

M
P2

05/23/2018 1913
72993

A
nalytical

C
A

S
Param

eter
N

um
ber

M
ethod

R
esult

Q
LO

Q
U

nits
R

un
 D

L
1,1'-B

iphenyl
92-52-4

8270D
160

J
1

ug/L
50

400
2,4,5-Trichlorophenol

95-95-4
8270D

400
U

1
ug/L

50
400

2,4,6-Trichlorophenol
88-06-2

8270D
400

U
1

ug/L
50

400
2,4-D

ichlorophenol
120-83-2

8270D
800

U
1

ug/L
100

800
2,4-D

im
ethylphenol

105-67-9
8270D

3800
1

ug/L
100

400
2,4-D

initrophenol
51-28-5

8270D
2000

U
1

ug/L
100

2000
2,4-D

initrotoluene
121-14-2

8270D
800

U
1

ug/L
50

800
2,6-D

initrotoluene
606-20-2

8270D
800

U
1

ug/L
50

800
2-C

hloronaphthalene
91-58-7

8270D
400

U
1

ug/L
50

400
2-C

hlorophenol
95-57-8

8270D
400

U
1

ug/L
50

400
2-M

ethylnaphthalene
91-57-6

8270D
850

1
ug/L

20
80

2-M
ethylphenol

95-48-7
8270D

2000
1

ug/L
100

400
2-N

itroaniline
88-74-4

8270D
800

U
1

ug/L
50

800
2-N

itrophenol
88-75-5

8270D
400

U
1

ug/L
100

400
3,3'-D

ichlorobenzidine
91-94-1

8270D
400

U
1

ug/L
180

400
3+4-M

ethylphenol
106-44-5

8270D
4900

1
ug/L

150
400

3-N
itroaniline

99-09-2
8270D

800
U

1
ug/L

100
800

4,6-D
initro-2-m

ethylphenol
534-52-1

8270D
2000

U
1

ug/L
100

2000
4-Brom

ophenyl phenyl ether
101-55-3

8270D
400

U
1

ug/L
50

400
4-C

hloro-3-m
ethyl phenol

59-50-7
8270D

400
U

1
ug/L

50
400

4-C
hloroaniline

106-47-8
8270D

800
U

1
ug/L

50
800

4-C
hlorophenyl phenyl ether

7005-72-3
8270D

400
U

1
ug/L

50
400

4-N
itroaniline

100-01-6
8270D

800
U

1
ug/L

150
800

4-N
itrophenol

100-02-7
8270D

2000
U

1
ug/L

200
2000

A
cenaphthene

83-32-9
8270D

670
1

ug/L
20

80
A

cenaphthylene
208-96-8

8270D
23

J
1

ug/L
20

80
A

cetophenone
98-86-2

8270D
650

1
ug/L

50
400

A
nthracene

120-12-7
8270D

100
1

ug/L
20

80
Atrazine

1912-24-9
8270D

400
U

1
ug/L

50
400

Benzaldehyde
100-52-7

8270D
800

U
1

ug/L
50

800
Benzo(a)anthracene

56-55-3
8270D

80
U

1
ug/L

20
80

Benzo(a)pyrene
50-32-8

8270D
80

U
1

ug/L
20

80
Benzo(b)fluoranthene

205-99-2
8270D

80
U

1
ug/L

20
80

Benzo(g,h,i)perylene
191-24-2

8270D
80

U
1

ug/L
20

80
Benzo(k)fluoranthene

207-08-9
8270D

80
U

1
ug/L

20
80

bis (2-C
hloro-1-m

ethylethyl) ether
108-60-1

8270D
400

U
1

ug/L
50

400
bis(2-C

hloroethoxy)m
ethane

111-91-1
8270D

400
U

1
ug/L

50
400

bis(2-C
hloroethyl)ether

111-44-4
8270D

400
U

1
ug/L

50
400

bis(2-Ethylhexyl)phthalate
117-81-7

8270D
400

U
1

ug/L
50

400
Butyl benzyl phthalate

85-68-7
8270D

400
U

1
ug/L

50
400

C
aprolactam

105-60-2
8270D

800
U

1
ug/L

100
800

C
arbazole

86-74-8
8270D

1000
1

ug/L
50

400
C

hrysene
218-01-9

8270D
80

U
1

ug/L
20

80
D

ibenzo(a,h)anthracene
53-70-3

8270D
80

U
1

ug/L
20

80

LO
Q

 = Lim
it of Q

uantitation
B

 = D
etected in the m

ethod blank
E = Q

uantitation of com
pound exceeded the calibration range

P = The R
PD

 betw
een tw

o G
C

 colum
ns exceeds 40%

U
 = N

ot detected at or above the D
L

N
 = R

ecovery is out of criteria
H

 = O
ut of holding tim

e
W

 = R
eported on w

et w
eight basis

106 Vantage Point D
rive    W

est C
olum

bia, SC
  29172    (803) 791-9700    Fax (803) 791-9111    w

w
w

.shealylab.com
Shealy Environm

ental Services, Inc.
    

9
of228



Sem
ivolatile O

rganic C
om

pounds by G
C

/M
S

D
escription:

M
atrix:

D
ate R

eceived:

C
lient:

Laboratory ID
:

D
ate S

am
pled: B

lack and Veatch
B

W
16G

W
12

TE22045-003

05/18/2018 0855
05/22/2018

A
queous

R
un

Prep M
ethod

A
nalytical M

ethod
D

ilution
A

nalysis D
ate

A
nalyst

Prep D
ate

B
atch

1
3520C

8270D
100

05/29/2018 2115
C

M
P2

05/23/2018 1913
72993

A
nalytical

C
A

S
Param

eter
N

um
ber

M
ethod

R
esult

Q
LO

Q
U

nits
R

un
 D

L
D

ibenzofuran
132-64-9

8270D
520

1
ug/L

50
400

D
iethylphthalate

84-66-2
8270D

400
U

1
ug/L

50
400

D
im

ethyl phthalate
131-11-3

8270D
400

U
1

ug/L
50

400
D

i-n-butyl phthalate
84-74-2

8270D
400

U
1

ug/L
50

400
D

i-n-octylphthalate
117-84-0

8270D
400

U
1

ug/L
50

400
Fluoranthene

206-44-0
8270D

90
1

ug/L
20

80
Fluorene

86-73-7
8270D

400
1

ug/L
20

80
H

exachlorobenzene
118-74-1

8270D
400

U
1

ug/L
50

400
H

exachlorobutadiene
87-68-3

8270D
400

U
1

ug/L
50

400
H

exachlorocyclopentadiene
77-47-4

8270D
2000

U
1

ug/L
200

2000
H

exachloroethane
67-72-1

8270D
400

U
1

ug/L
100

400
Indeno(1,2,3-c,d)pyrene

193-39-5
8270D

80
U

1
ug/L

20
80

Isophorone
78-59-1

8270D
400

U
1

ug/L
50

400
N

aphthalene
91-20-3

8270D
8100

1
ug/L

20
80

N
itrobenzene

98-95-3
8270D

400
U

1
ug/L

150
400

N
-N

itrosodi-n-propylam
ine

621-64-7
8270D

400
U

1
ug/L

50
400

N
-N

itrosodiphenylam
ine (D

iphenylam
ine)

86-30-6
8270D

400
U

1
ug/L

50
400

Pentachlorophenol
87-86-5

8270D
2400

1
ug/L

200
2000

Phenanthrene
85-01-8

8270D
580

1
ug/L

20
80

Phenol
108-95-2

8270D
2300

1
ug/L

50
400

Pyrene
129-00-0

8270D
50

J
1

ug/L
20

80

A
cceptance

R
un 1

Surrogate
Q

%
 R

ecovery
Lim

its
2-Fluorobiphenyl

50
37-129

2-Fluorophenol
64

24-127
N

itrobenzene-d5
92

38-127
Phenol-d5

93
28-128

Terphenyl-d14
12

10-148
2,4,6-Tribrom

ophenol
N

18
35-144

LO
Q

 = Lim
it of Q

uantitation
B

 = D
etected in the m

ethod blank
E = Q

uantitation of com
pound exceeded the calibration range

P = The R
PD

 betw
een tw

o G
C

 colum
ns exceeds 40%

U
 = N

ot detected at or above the D
L

N
 = R

ecovery is out of criteria
H

 = O
ut of holding tim

e
W

 = R
eported on w

et w
eight basis

106 Vantage Point D
rive    W

est C
olum

bia, SC
  29172    (803) 791-9700    Fax (803) 791-9111    w

w
w

.shealylab.com
Shealy Environm

ental Services, Inc.
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Sem
ivolatile O

rganic C
om

pounds by G
C

/M
S - M

B

B
atch:

Prep M
ethod:

Prep D
ate:

Sam
ple ID

:TQ
72993-001

72993
3520C
05/23/2018  1913

A
nalytical M

ethod:8270D

M
atrix:

Aqueous

Param
eter

R
esult

Q
LO

Q
 D

L
U

nits
A

nalysis D
ate

D
il

1,1'-B
iphenyl

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

2,4,5-Trichlorophenol
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
2,4,6-Trichlorophenol

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

2,4-D
ichlorophenol

8.0
05/27/2018

1234
U

8.0
1.0

ug/L
1

2,4-D
im

ethylphenol
4.0

05/27/2018
1234

U
4.0

1.0
ug/L

1
2,4-D

initrophenol
20

05/27/2018
1234

U
20

1.0
ug/L

1
2,4-D

initrotoluene
8.0

05/27/2018
1234

U
8.0

0.50
ug/L

1
2,6-D

initrotoluene
8.0

05/27/2018
1234

U
8.0

0.50
ug/L

1
2-C

hloronaphthalene
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
2-C

hlorophenol
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
2-M

ethylnaphthalene
0.80

05/27/2018
1234

U
0.80

0.20
ug/L

1
2-M

ethylphenol
4.0

05/27/2018
1234

U
4.0

1.0
ug/L

1
2-N

itroaniline
8.0

05/27/2018
1234

U
8.0

0.50
ug/L

1
2-N

itrophenol
4.0

05/27/2018
1234

U
4.0

1.0
ug/L

1
3,3'-D

ichlorobenzidine
4.0

05/27/2018
1234

U
4.0

1.8
ug/L

1
3+4-M

ethylphenol
4.0

05/27/2018
1234

U
4.0

1.5
ug/L

1
3-N

itroaniline
8.0

05/27/2018
1234

U
8.0

1.0
ug/L

1
4,6-D

initro-2-m
ethylphenol

20
05/27/2018

1234
U

20
1.0

ug/L
1

4-Brom
ophenyl phenyl ether

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

4-C
hloro-3-m

ethyl phenol
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
4-C

hloroaniline
8.0

05/27/2018
1234

U
8.0

0.50
ug/L

1
4-C

hlorophenyl phenyl ether
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
4-N

itroaniline
8.0

05/27/2018
1234

U
8.0

1.5
ug/L

1
4-N

itrophenol
20

05/27/2018
1234

U
20

2.0
ug/L

1
Acenaphthene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

Acenaphthylene
0.80

05/27/2018
1234

U
0.80

0.20
ug/L

1
Acetophenone

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

Anthracene
0.80

05/27/2018
1234

U
0.80

0.20
ug/L

1
Atrazine

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

Benzaldehyde
8.0

05/27/2018
1234

U
8.0

0.50
ug/L

1
Benzo(a)anthracene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

Benzo(a)pyrene
0.80

05/27/2018
1234

U
0.80

0.20
ug/L

1
Benzo(b)fluoranthene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

Benzo(g,h,i)perylene
0.80

05/27/2018
1234

U
0.80

0.20
ug/L

1
Benzo(k)fluoranthene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

bis (2-C
hloro-1-m

ethylethyl) ether
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
bis(2-C

hloroethoxy)m
ethane

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

bis(2-C
hloroethyl)ether

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

bis(2-Ethylhexyl)phthalate
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
Butyl benzyl phthalate

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

C
aprolactam

8.0
05/27/2018

1234
U

8.0
1.0

ug/L
1

C
arbazole

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

C
hrysene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

D
ibenzo(a,h)anthracene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

N
ote:

C
alculations are perform

ed before rounding to avoid round-off errors in calculated results

LO
Q

 = Lim
it of Q

uantitation

U
 = N

ot detected at or above the detection lim
it

J = Estim
ated result < LO

Q
 and > D

L

N
 = R

ecovery is out of criteria
P = The R

PD
 betw

een tw
o G

C
 colum

ns exceeds 40%

+ = R
PD

 is out of criteria
_

D
L = D

etection Lim
it

LO
D

 = Lim
it of D

etection
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Sem
ivolatile O

rganic C
om

pounds by G
C

/M
S - M

B

B
atch:

Prep M
ethod:

Prep D
ate:

Sam
ple ID

:TQ
72993-001

72993
3520C
05/23/2018  1913

A
nalytical M

ethod:8270D

M
atrix:

Aqueous

Param
eter

R
esult

Q
LO

Q
 D

L
U

nits
A

nalysis D
ate

D
il

D
ibenzofuran

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

D
iethylphthalate

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

D
im

ethyl phthalate
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
D

i-n-butyl phthalate
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
D

i-n-octylphthalate
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
Fluoranthene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

Fluorene
0.80

05/27/2018
1234

U
0.80

0.20
ug/L

1
H

exachlorobenzene
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
H

exachlorobutadiene
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
H

exachlorocyclopentadiene
20

05/27/2018
1234

U
20

2.0
ug/L

1
H

exachloroethane
4.0

05/27/2018
1234

U
4.0

1.0
ug/L

1
Indeno(1,2,3-c,d)pyrene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

Isophorone
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
N

aphthalene
0.80

05/27/2018
1234

U
0.80

0.20
ug/L

1
N

itrobenzene
4.0

05/27/2018
1234

U
4.0

1.5
ug/L

1
N

-N
itrosodi-n-propylam

ine
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
N

-N
itrosodiphenylam

ine (D
iphenylam

ine)4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

Pentachlorophenol
20

05/27/2018
1234

U
20

2.0
ug/L

1
Phenanthrene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

Phenol
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
Pyrene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

Surrogate
Q

%
 R

ec
A

cceptance 
Lim

it
2-Fluorobiphenyl

62
37-129

2-Fluorophenol
65

24-127

N
itrobenzene-d5

79
38-127

Phenol-d5
71

28-128

Terphenyl-d14
85

10-148

2,4,6-Tribrom
ophenol

54
35-144

N
ote:

C
alculations are perform

ed before rounding to avoid round-off errors in calculated results

LO
Q

 = Lim
it of Q

uantitation

U
 = N

ot detected at or above the detection lim
it

J = Estim
ated result < LO

Q
 and > D

L

N
 = R

ecovery is out of criteria
P = The R

PD
 betw

een tw
o G

C
 colum

ns exceeds 40%

+ = R
PD

 is out of criteria
_

D
L = D

etection Lim
it

LO
D

 = Lim
it of D

etection

106 Vantage Point D
rive    W

est C
olum

bia, SC
  29172    (803) 791-9700    Fax (803) 791-9111    w

w
w

.shealylab.com
Shealy Environm

ental Services, Inc.
    

13
of228



Sem
ivolatile O

rganic C
om

pounds by G
C

/M
S - LC

S

B
atch:

Prep M
ethod:

Prep D
ate:

Sam
ple ID

:TQ
72993-002

72993
3520C
05/23/2018  1913

A
nalytical M

ethod:8270D

M
atrix:

Aqueous

Param
eter

R
esult

Q
%

 R
ec

Spike 
A

m
ount

A
nalysis D

ate
%

 R
ec 

Lim
it

D
il

(ug/L)
(ug/L)

1,1'-B
iphenyl

31
05/27/2018

1258
78

40
30-130

1
2,4,5-Trichlorophenol

30
05/27/2018

1258
74

40
30-123

1
2,4,6-Trichlorophenol

31
05/27/2018

1258
77

40
30-130

1
2,4-D

ichlorophenol
28

05/27/2018
1258

71
40

30-121
1

2,4-D
im

ethylphenol
24

05/27/2018
1258

61
40

20-125
1

2,4-D
initrophenol

54
05/27/2018

1258
67

80
11-126

1
2,4-D

initrotoluene
32

05/27/2018
1258

79
40

30-130
1

2,6-D
initrotoluene

33
05/27/2018

1258
81

40
30-130

1
2-C

hloronaphthalene
31

05/27/2018
1258

76
40

30-130
1

2-C
hlorophenol

32
05/27/2018

1258
81

40
30-130

1
2-M

ethylnaphthalene
31

05/27/2018
1258

78
40

40-132
1

2-M
ethylphenol

33
05/27/2018

1258
81

40
30-130

1
2-N

itroaniline
35

05/27/2018
1258

88
40

30-130
1

2-N
itrophenol

30
05/27/2018

1258
75

40
30-130

1
3,3'-D

ichlorobenzidine
28

05/27/2018
1258

71
40

10-126
1

3+4-M
ethylphenol

34
05/27/2018

1258
86

40
30-130

1
3-N

itroaniline
28

05/27/2018
1258

70
40

30-130
1

4,6-D
initro-2-m

ethylphenol
33

05/27/2018
1258

83
40

30-130
1

4-Brom
ophenyl phenyl ether

30
05/27/2018

1258
74

40
30-124

1
4-C

hloro-3-m
ethyl phenol

34
05/27/2018

1258
86

40
30-123

1
4-C

hloroaniline
24

05/27/2018
1258

59
40

12-157
1

4-C
hlorophenyl phenyl ether

30
05/27/2018

1258
74

40
30-121

1
4-N

itroaniline
37

05/27/2018
1258

92
40

30-135
1

4-N
itrophenol

62
05/27/2018

1258
78

80
30-130

1
Acenaphthene

31
05/27/2018

1258
77

40
30-122

1
Acenaphthylene

33
05/27/2018

1258
82

40
30-130

1
Acetophenone

33
05/27/2018

1258
84

40
30-130

1
Anthracene

34
05/27/2018

1258
84

40
30-123

1
Atrazine

35
05/27/2018

1258
87

40
30-130

1
Benzaldehyde

15
05/27/2018

1258
37

40
20-115

1
Benzo(a)anthracene

33
05/27/2018

1258
83

40
40-125

1
Benzo(a)pyrene

31
05/27/2018

1258
78

40
40-128

1
Benzo(b)fluoranthene

31
05/27/2018

1258
78

40
30-130

1
Benzo(g,h,i)perylene

33
05/27/2018

1258
83

40
30-130

1
Benzo(k)fluoranthene

31
05/27/2018

1258
77

40
30-130

1
bis (2-C

hloro-1-m
ethylethyl) ether

39
05/27/2018

1258
98

40
30-130

1
bis(2-C

hloroethoxy)m
ethane

35
05/27/2018

1258
87

40
30-130

1
bis(2-C

hloroethyl)ether
38

05/27/2018
1258

96
40

30-130
1

bis(2-Ethylhexyl)phthalate
34

05/27/2018
1258

84
40

30-130
1

Butyl benzyl phthalate
35

05/27/2018
1258

88
40

30-130
1

C
aprolactam

38
05/27/2018

1258
94

40
30-130

1
C

arbazole
34

05/27/2018
1258

84
40

30-130
1

C
hrysene

33
05/27/2018

1258
82

40
30-130

1
D

ibenzo(a,h)anthracene
33

05/27/2018
1258

81
40

30-130
1

N
ote:

C
alculations are perform

ed before rounding to avoid round-off errors in calculated results

LO
Q

 = Lim
it of Q

uantitation

U
 = N

ot detected at or above the detection lim
it

J = Estim
ated result < LO

Q
 and > D

L

N
 = R

ecovery is out of criteria
P = The R

PD
 betw

een tw
o G

C
 colum

ns exceeds 40%

+ = R
PD

 is out of criteria
_

D
L = D

etection Lim
it

LO
D

 = Lim
it of D

etection
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Sem
ivolatile O

rganic C
om

pounds by G
C

/M
S - LC

S

B
atch:

Prep M
ethod:

Prep D
ate:

Sam
ple ID

:TQ
72993-002

72993
3520C
05/23/2018  1913

A
nalytical M

ethod:8270D

M
atrix:

Aqueous

Param
eter

R
esult

Q
%

 R
ec

Spike 
A

m
ount

A
nalysis D

ate
%

 R
ec 

Lim
it

D
il

(ug/L)
(ug/L)

D
ibenzofuran

31
05/27/2018

1258
77

40
30-118

1
D

iethylphthalate
33

05/27/2018
1258

84
40

40-125
1

D
im

ethyl phthalate
33

05/27/2018
1258

82
40

40-127
1

D
i-n-butyl phthalate

36
05/27/2018

1258
89

40
40-127

1
D

i-n-octylphthalate
30

05/27/2018
1258

76
40

30-130
1

Fluoranthene
32

05/27/2018
1258

80
40

40-128
1

Fluorene
31

05/27/2018
1258

77
40

30-124
1

H
exachlorobenzene

29
05/27/2018

1258
73

40
30-125

1
H

exachlorobutadiene
28

05/27/2018
1258

71
40

24-110
1

H
exachlorocyclopentadiene

85
05/27/2018

1258
43

200
22-122

1
H

exachloroethane
31

05/27/2018
1258

77
40

30-130
1

Indeno(1,2,3-c,d)pyrene
32

05/27/2018
1258

80
40

30-130
1

Isophorone
36

05/27/2018
1258

90
40

30-130
1

N
aphthalene

31
05/27/2018

1258
77

40
30-130

1
N

itrobenzene
36

05/27/2018
1258

89
40

30-130
1

N
-N

itrosodi-n-propylam
ine

36
05/27/2018

1258
91

40
30-130

1
N

-N
itrosodiphenylam

ine (D
iphenylam

ine)
29

05/27/2018
1258

73
40

30-123
1

Pentachlorophenol
56

05/27/2018
1258

70
80

30-130
1

Phenanthrene
31

05/27/2018
1258

78
40

40-123
1

Phenol
31

05/27/2018
1258

78
40

30-130
1

Pyrene
36

05/27/2018
1258

90
40

40-126
1

Surrogate
Q

%
 R

ec
A

cceptance 
Lim

it
2-Fluorobiphenyl

73
37-129

2-Fluorophenol
85

24-127

N
itrobenzene-d5

93
38-127

Phenol-d5
88

28-128

Terphenyl-d14
87

10-148

2,4,6-Tribrom
ophenol

68
35-144

N
ote:

C
alculations are perform

ed before rounding to avoid round-off errors in calculated results

LO
Q

 = Lim
it of Q

uantitation

U
 = N

ot detected at or above the detection lim
it

J = Estim
ated result < LO

Q
 and > D

L

N
 = R

ecovery is out of criteria
P = The R

PD
 betw

een tw
o G

C
 colum

ns exceeds 40%

+ = R
PD

 is out of criteria
_

D
L = D

etection Lim
it

LO
D

 = Lim
it of D

etection
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F
O
R
M
 
2

L
a
b
 
N
a
m
e
:

P
r
o
j
e
c
t
 
N
o
.
:

L
o
t
 
N
o
.
:

Shealy Environm
ental Services, Inc.

49089

D
E
U
T
E
R
A
T
E
D
 
M
O
N
I
T
O
R
I
N
G
 
C
O
M
P
O
U
N
D
 
R
E
C
O
V
E
R
Y

TE22045

A
n
a
l
y
t
i
c
a
l
M
e
t
h
o
d
:

S
V

O
A

M
a
t
r
i
x
:

W
ater

C
L
I
E
N
T

D
M
C
1

S
A
M
P
L
E
 
I
D

D
M
C
2

D
M
C
3

D
M
C
4

D
M
C
5

D
M
C
6

T
O
T

O
U
T

B
W
1
6
G
W
6
5

7
1

7
3

8
4

8
1

6
2

5
7

0
B
W
9
1
6
G
W
6
5

7
0

7
0

8
2

8
1

5
3

5
5

0

B
W
1
6
G
W
1
2

5
0

6
4

9
2

9
3

1
2

1
8

D
0

S
B
L
K
9
3

6
2

6
5

7
9

7
1

8
5

5
4

0
S
L
C
S
9
2

7
3

8
5

9
3

8
8

8
7

6
8

0

F
o
r
m
 
2

D
M
C
1
 
=
 
2
-
F
l
u
o
r
o
b
i
p
h
e
n
y
l

D
M
C
2
 
=
 
2
-
F
l
u
o
r
o
p
h
e
n
o
l

D
M
C
3
 
=
 
N
i
t
r
o
b
e
n
z
e
n
e
-
d
5

D
M
C
4
 
=
 
P
h
e
n
o
l
-
d
5

D
M
C
5
 
=
 
T
e
r
p
h
e
n
y
l
-
d
1
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ay-2018

20:45:30
02:44:00

Ical
100522D

09.d
S

V
M

S
3457

1S
TD

020C
B

22-M
ay-2018

21:09:30
03:08:00

Ical
100522D

10.d
S

V
M

S
3458

1S
TD

025C
B

22-M
ay-2018

21:34:30
03:33:00

Ical
100522D

11.d
S

V
M

S
3459

1S
TD

030C
B

22-M
ay-2018

21:58:30
03:57:00

LC
S

100522D
12.d

S
V

M
S

3460
1S

TD
IC

V
22-M

ay-2018
22:23:30

04:22:00
Ical

100522D
13.d

S
V

M
S

3482
3S

TD
001C

C
22-M

ay-2018
22:47:30

04:46:00
Ical

100522D
14.d

S
V

M
S

3483
3S

TD
002C

C
22-M

ay-2018
23:11:30

05:10:00
Ical

100522D
15.d

S
V

M
S

3484
3S

TD
005C

C
22-M

ay-2018
23:36:30

05:35:00
Ical

100522D
16.d

S
V

M
S

3485
3S

TD
010C

C
23-M

ay-2018
00:00:30

05:59:00
Ical

100522D
17.d

S
V

M
S

3486
3S

TD
015C

C
23-M

ay-2018
00:24:30

06:23:00
Ical

100522D
18.d

S
V

M
S

3487
3S

TD
020C

C
23-M

ay-2018
00:48:30

06:47:00
Ical

100522D
19.d

S
V

M
S

3488
3S

TD
025C

C
23-M

ay-2018
01:12:30

07:11:00
Ical

100522D
20.d

S
V

M
S

3489
3S

TD
030C

C
23-M

ay-2018
01:37:30

07:36:00
25

of228



R
eport D

ate: 23-M
ay-2018 09:12:03

A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40

Sam
ple

T
ype

D
ata

File
L

ab
Sam

ple
ID

C
lient

Sam
ple

ID
Injection

D
ate/T

im
e

T
une

C
lock

(H
H

:M
M

:SS)
LC

S
100522D

21.d
S

V
M

S
3480

3S
TD

IC
V

23-M
ay-2018

02:01:30
08:00:00

Ical
100522D

22.d
S

V
M

S
3390

D
P

E
001C

D
23-M

ay-2018
02:25:30

08:24:00
Ical

100522D
23.d

S
V

M
S

3391
D

P
E

002C
D

23-M
ay-2018

02:49:30
08:48:00

Ical
100522D

24.d
S

V
M

S
3392

D
P

E
005C

D
23-M

ay-2018
03:13:30

09:12:00
Ical

100522D
25.d

S
V

M
S

3393
D

P
E

010C
D

23-M
ay-2018

03:37:30
09:36:00

Ical
100522D

26.d
S

V
M

S
3394

D
P

E
015C

D
23-M

ay-2018
04:01:30

10:00:00
Ical

100522D
27.d

S
V

M
S

3395
D

P
E

020C
D

23-M
ay-2018

04:25:30
10:24:00

C
lient

100522D
28.d

S
V

M
S

IB
LK

23-M
ay-2018

04:49:30
10:48:00

C
lient

100522D
29.d

S
V

M
S

IB
LK

23-M
ay-2018

05:13:30
11:12:00
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R
eport D

ate: 29-M
ay-2018 11:06:23

A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40
S

healy E
nvironm

ental S
ervices

M
S

 Tune R
eport

D
ata File:

\\O
rganics\hh\chem

\m
sd10.i\10052718B

.b\100527B
02.d

Injection D
ate:

27-M
ay-2018 11:30:30

Inst. ID
:

m
sd10.i

M
ethod:

8270D
-tun.m

Tune Type:
D

FTP
P

C
lient ID

:
D

FTP
P

C
R

Lab ID
:

S
V

M
S

 3462
S

am
ple Info:

10052718B
.b, S

V
M

S
 3462

Injection V
ol.

D
il. Factor:

  1.0
O

perator:
C

M
P

2
C

olum
n:

ZebronZB
-S

V
 (0.25 m

m
)

D
etector:

M
S

 S
can

m
/z

Ion
A

bundance
C

riteria
%

R
elative

A
bundance

198
B

ase
P

eak,100%
relative

abundance
100.0

51
10.00

-80.00%
ofm

ass
198

31.4

68
Less

than
2.00%

ofm
ass

69
0.0

(
0.0)

69
P

resent
34.2

70
Less

than
2.00%

ofm
ass

69
0.2

(
0.5)

127
10.00

-80.00%
ofm

ass
198

47.3

197
Less

than
2.00%

ofm
ass

198
0.0

199
5.00

-
9.00%

ofm
ass

198
6.8

275
10.00

-60.00%
ofm

ass
198

26.2

365
G

reaterthan
1.00%

ofm
ass

198
2.6

441
0.01

-24.00%
ofm

ass
442

13.3
(14.7)

442
G

reaterthan
50.00%

ofm
ass

198
90.6

443
15.00

-24.00%
ofm

ass
442

17.4
(19.1)

Sam
ple

T
ype

D
ata

File
L

ab
Sam

ple
ID

C
lient

Sam
ple

ID
Injection

D
ate/T

im
e

T
une

C
lock

(H
H

:M
M

:SS)
D

FTP
P

100527B
02.d

S
V

M
S

3462
D

FTP
P

C
R

27-M
ay-2018

11:30:30
00:00:00

C
cv

100527B
03.d

S
V

M
S

3455
1S

TD
010C

S
27-M

ay-2018
11:46:30

00:16:00
C

cv
100527B

04.d
S

V
M

S
3485

3S
TD

010C
T

27-M
ay-2018

12:10:30
00:40:00

B
LA

N
K

100527B
05.d

TQ
72993-001

S
B

LK
93

27-M
ay-2018

12:34:30
01:04:00

LC
S

100527B
06.d

TQ
72993-002

S
LC

S
92

27-M
ay-2018

12:58:30
01:28:00

B
LA

N
K

100527B
07.d

TQ
72835-001

S
B

LK
35

27-M
ay-2018

13:22:30
01:52:00

LC
S

100527B
08.d

TQ
72835-002

S
LC

S
35

27-M
ay-2018

13:46:30
02:16:00

C
lient

100527B
09.d

TE
18077-010

TM
W

-4
27-M

ay-2018
14:10:30

02:40:00
C

lient
100527B

10.d
TE

18011-002
W

S
W

-50
27-M

ay-2018
14:34:30

03:04:00
C

lient
100527B

11.d
TE

18077-007
S

B
-7,6-8

27-M
ay-2018

14:58:30
03:28:00

C
lient

100527B
12.d

TE
18077-008

S
B

-9,4-6
27-M

ay-2018
15:23:30

03:53:00
C

lient
100527B

13.d
TE

18009-002
M

E
T-M

W
-1-D

U
P

27-M
ay-2018

15:47:30
04:17:00

C
lient

100527B
14.d

TE
18010-003

B
S

-17
(4-5)

27-M
ay-2018

16:11:30
04:41:00

C
lient

100527B
15.d

TE
18010-004

B
S

-18
(4-5)

27-M
ay-2018

16:35:30
05:05:00

C
lient

100527B
16.d

TE
18010-005

B
S

-19
(4-5)

27-M
ay-2018

16:59:30
05:29:00

C
lient

100527B
17.d

TE
18066-001

35
M

W
-1

27-M
ay-2018

17:23:30
05:53:00

C
lient

100527B
18.d

TE
18066-002

35
D

up
M

W
-1

27-M
ay-2018

17:47:30
06:17:00

C
lient

100527B
19.d

TE
22007-001

S
B

-1-06066
27-M

ay-2018
18:11:30

06:41:00
M

S
100527B

20.d
TE

22007-001M
S

S
B

-1-06066M
S

27-M
ay-2018

18:35:30
07:05:00

M
S

D
100527B

21.d
TE

22007-001M
D

S
B

-1-06066M
S

D
27-M

ay-2018
18:59:30

07:29:00
27
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R
eport D

ate: 29-M
ay-2018 11:06:23

A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40

Sam
ple

T
ype

D
ata

File
L

ab
Sam

ple
ID

C
lient

Sam
ple

ID
Injection

D
ate/T

im
e

T
une

C
lock

(H
H

:M
M

:SS)
C

lient
100527B

22.d
TE

22045-001
B

W
16G

W
65

27-M
ay-2018

19:23:30
07:53:00

C
lient

100527B
23.d

TE
22045-002

B
W

916G
W

65
27-M

ay-2018
19:47:30

08:17:00
C

lient
100527B

24.d
TE

22045-003
B

W
16G

W
12

27-M
ay-2018

20:11:30
08:41:00

C
lient

100527B
25.d

TE
22036-001

G
W

-1
27-M

ay-2018
20:35:30

09:05:00
C

lient
100527B

26.d
TE

22036-002
G

W
-2

27-M
ay-2018

21:00:30
09:30:00

C
lient

100527B
27.d

TE
22036-003

G
W

-3
27-M

ay-2018
21:24:30

09:54:00
C

lient
100527B

28.d
TE

17073-004
M

W
05s

27-M
ay-2018

21:48:30
10:18:00

C
lient

100527B
29.d

TE
17073-022

M
W

45s
27-M

ay-2018
22:12:30

10:42:00
C

lient
100527B

30.d
TE

18039-001
Filtercake

27-M
ay-2018

22:36:30
11:06:00

C
lient

100527B
31.d

S
V

M
S

IB
LK

27-M
ay-2018

23:00:30
11:30:00

C
lient

100527B
32.d

S
V

M
S

IB
LK

27-M
ay-2018

23:24:30
11:54:00

C
lient

100527B
33.d

S
V

M
S

IB
LK

27-M
ay-2018

23:48:30
12:18:00
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R
eport D

ate: 30-M
ay-2018 08:30:41

A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40
S

healy E
nvironm

ental S
ervices

M
S

 Tune R
eport

D
ata File:

\\O
rganics\hh\chem

\m
sd10.i\10052918C

.b\100529C
02.d

Injection D
ate:

29-M
ay-2018 11:06:30

Inst. ID
:

m
sd10.i

M
ethod:

8270D
-tun.m

Tune Type:
D

FTP
P

C
lient ID

:
D

FTP
P

C
U

Lab ID
:

S
V

M
S

 3462
S

am
ple Info:

10052918C
.b, S

V
M

S
 3462

Injection V
ol.

D
il. Factor:

  1.0
O

perator:
C

M
P

2
C

olum
n:

ZebronZB
-S

V
 (0.25 m

m
)

D
etector:

M
S

 S
can

m
/z

Ion
A

bundance
C

riteria
%

R
elative

A
bundance

198
B

ase
P

eak,100%
relative

abundance
100.0

51
10.00

-80.00%
ofm

ass
198

29.7

68
Less

than
2.00%

ofm
ass

69
0.0

(
0.0)

69
P

resent
32.4

70
Less

than
2.00%

ofm
ass

69
0.2

(
0.5)

127
10.00

-80.00%
ofm

ass
198

45.5

197
Less

than
2.00%

ofm
ass

198
0.0

199
5.00

-
9.00%

ofm
ass

198
6.7

275
10.00

-60.00%
ofm

ass
198

26.7

365
G

reaterthan
1.00%

ofm
ass

198
2.7

441
0.01

-24.00%
ofm

ass
442

15.0
(14.8)

442
G

reaterthan
50.00%

ofm
ass

198
101.2

443
15.00

-24.00%
ofm

ass
442

19.7
(19.5)

Sam
ple

T
ype

D
ata

File
L

ab
Sam

ple
ID

C
lient

Sam
ple

ID
Injection

D
ate/T

im
e

T
une

C
lock

(H
H

:M
M

:SS)
D

FTP
P

100529C
02.d

S
V

M
S

3462
D

FTP
P

C
U

29-M
ay-2018

11:06:30
00:00:00

C
cv

100529C
03.d

S
V

M
S

3455
1S

TD
010C

V
29-M

ay-2018
11:23:30

00:17:00
C

cv
100529C

04.d
S

V
M

S
3485

3S
TD

010C
W

29-M
ay-2018

11:48:30
00:42:00

B
LA

N
K

100529C
05.d

TQ
73259-001

S
B

LK
59

29-M
ay-2018

12:12:30
01:06:00

LC
S

100529C
06.d

TQ
73259-002

S
LC

S
59

29-M
ay-2018

12:37:30
01:31:00

B
LA

N
K

100529C
07.d

TQ
73193-001

S
B

LK
93

29-M
ay-2018

13:02:30
01:56:00

LC
S

100529C
08.d

TQ
73193-002

S
LC

S
93

29-M
ay-2018

13:26:30
02:20:00

C
lient

100529C
09.d

TQ
73264-001

S
B

LK
64

29-M
ay-2018

13:51:30
02:45:00

LC
S

100529C
10.d

TQ
73264-002

S
LC

S
64

29-M
ay-2018

14:16:30
03:10:00

C
lient

100529C
11.d

TE
24006-016

LF003-S
S

S
-72

29-M
ay-2018

14:40:30
03:34:00

C
lient

100529C
12.d

TE
24006-017

LF003-S
S

S
-73

29-M
ay-2018

15:05:30
03:59:00

C
lient

100529C
13.d

TE
24006-018

LF003-S
S

S
-74

29-M
ay-2018

15:30:30
04:24:00

C
lient

100529C
14.d

TE
24006-019

LF003-S
S

S
-75

29-M
ay-2018

15:54:30
04:48:00

C
lient

100529C
15.d

TE
24006-020

LF003-S
S

S
-76

29-M
ay-2018

16:19:30
05:13:00

C
lient

100529C
16.d

TE
24006-018

LF003-S
S

S
-74

29-M
ay-2018

16:44:30
05:38:00

C
lient

100529C
17.d

TE
08059-005

TC
LP

-S
tockpile

1
29-M

ay-2018
17:09:30

06:03:00
C

lient
100529C

18.d
TE

22072-001
C

om
p

4ft.
29-M

ay-2018
17:33:30

06:27:00
M

S
100529C

19.d
TE

22072-001M
S

C
om

p
4ft.M

S
29-M

ay-2018
17:58:30

06:52:00
M

S
D

100529C
20.d

TE
22072-001M

D
C

om
p

4ft.M
S

D
29-M

ay-2018
18:23:30

07:17:00
C

lient
100529C

21.d
TE

22072-002
C

om
p

8ft.
29-M

ay-2018
18:48:30

07:42:00
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R
eport D

ate: 30-M
ay-2018 08:30:41

A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40

Sam
ple

T
ype

D
ata

File
L

ab
Sam

ple
ID

C
lient

Sam
ple

ID
Injection

D
ate/T

im
e

T
une

C
lock

(H
H

:M
M

:SS)
C

lient
100529C

22.d
TE

22072-003
C

om
p

12ft.
29-M

ay-2018
19:12:30

08:06:00
C

lient
100529C

23.d
TE

22072-008
C

om
pD

U
P

052118
29-M

ay-2018
19:37:30

08:31:00
C

lient
100529C

24.d
TE

18011-002
W

S
W

-50
29-M

ay-2018
20:01:30

08:55:00
C

lient
100529C

25.d
TE

22045-001
B

W
16G

W
65

29-M
ay-2018

20:26:30
09:20:00

C
lient

100529C
26.d

TE
22045-002

B
W

916G
W

65
29-M

ay-2018
20:50:30

09:44:00
C

lient
100529C

27.d
TE

22045-003
B

W
16G

W
12

29-M
ay-2018

21:15:30
10:09:00

C
cv

100529C
28.d

S
V

M
S

3455
1S

TD
010C

X
29-M

ay-2018
21:40:30

10:34:00
C

cv
100529C

29.d
S

V
M

S
3485

3S
TD

010C
Y

29-M
ay-2018

22:04:30
10:58:00

C
lient

100529C
30.d

S
V

M
S

IB
LK

29-M
ay-2018

22:28:30
11:22:00

C
lient

100529C
31.d

S
V

M
S

IB
LK

29-M
ay-2018

22:53:30
11:47:00

C
lient

100529C
32.d

S
V

M
S

IB
LK

29-M
ay-2018

23:17:30
12:11:00
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R
eport D

ate: 23-M
ay-2018 09:12:03

A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40
S

healy E
nvironm

ental S
ervices

Form
 8 - Istd R

ecovery R
eport

B
atch P

ath:
\\O

rganics\hh\chem
\m

sd10.i\10052218D
.b

Instrum
ent:

m
sd10.m

M
ethod:

8270D
LV

I-10.m
C

olum
n:

ZebronZB
-S

V
 (0.25 m

m
)

D
etector:

M
S

 S
can

In
itia

l C
a

lib
ra

tio
n

 S
a

m
p

le
s

S
tandard File:

/chem
/m

sd10.i/10052218D
.b/100522D

07.D
.d

Injection D
ate:

22-M
ay-2018 20:20:30

Lab ID
:

S
V

M
S

 3455
S

ublist:
1S

TD
.sub

S
am

ple Type:
IcalIS

, Level: 5

IS
-1: *  16 1,4-D

ichlorobenzene-d4
IS

-2: *  41 N
aphthalene-d8

IS
-3: *  67 A

cenaphthene-d10

IS
-4: * 102 P

henanthrene-d10
IS

-5: * 128 C
hrysene-d12

IS
-6: * 136 P

erylene-d12
L

ab
Sam

ple
ID

IS-1
A

rea
R

T
IS-2
A

rea
R

T
IS-3
A

rea
R

T
IS-4
A

rea
R

T
IS-5
A

rea
R

T
IS-6
A

rea
R

T
Std.R

esults
838571

5.78
3589710

6.80
1906633

8.27
3249997

9.53
2945037

12.31
2906387

14.49
U

pper
L

im
it

1677142
6.28

7179420
7.30

3813266
8.77

6499994
10.03

5890074
12.81

5812774
14.99

L
ow

er
L

im
it

419286
5.28

1794855
6.30

953317
7.77

1624999
9.03

1472519
11.81

1453194
13.99

SV
M

S
3451

782811
5.78

3328891
6.80

1752785
8.26

2816074
9.53

2549194
12.31

2618014
14.49

SV
M

S
3452

856031
5.78

3513235
6.80

1785387
8.26

2886592
9.53

2643050
12.31

2710903
14.49

SV
M

S
3453

828367
5.78

3371334
6.80

1766005
8.26

2855640
9.53

2630469
12.31

2595242
14.48

SV
M

S
3454

657765
5.78

3316749
6.80

1718931
8.26

2811629
9.53

2539417
12.31

2477674
14.49

SV
M

S
3455

838571
5.78

3589710
6.80

1906633
8.27

3249997
9.53

2945037
12.31

2906387
14.49

SV
M

S
3456

785413
5.78

3993401
6.80

2067192
8.27

3596924
9.53

3268785
12.31

3113201
14.49

SV
M

S
3457

905073
5.78

3627362
6.80

1901976
8.27

3362144
9.53

3092188
12.31

2876235
14.49

SV
M

S
3458

775821
5.78

3260630
6.80

1700610
8.27

2962324
9.53

2683568
12.31

2456761
14.49

SV
M

S
3459

869616
5.78

3540664
6.80

1847052
8.27

3224773
9.54

2965295
12.31

2678247
14.49

SV
M

S
3482

759834
5.78

3659297
6.80

1883269
8.26

3021359
9.53

2748076
12.31

2787197
14.48

SV
M

S
3483

738962
5.78

3564296
6.80

1827033
8.26

2925591
9.53

2664687
12.31

2712092
14.48

SV
M

S
3484

797583
5.78

3425941
6.80

1749102
8.26

2782180
9.53

2485430
12.31

2560382
14.48

SV
M

S
3485

712024
5.78

3737672
6.80

1884358
8.26

3032171
9.53

2693624
12.31

2791187
14.48

SV
M

S
3486

697785
5.78

3587998
6.80

1846142
8.26

2961190
9.53

2645207
12.31

2722393
14.48

SV
M

S
3487

729963
5.78

3499345
6.80

1786354
8.26

2883460
9.53

2566099
12.30

2559926
14.48

SV
M

S
3488

858738
5.78

3583728
6.80

1869265
8.26

3050014
9.53

2781643
12.31

2712761
14.48

SV
M

S
3489

748830
5.78

3469698
6.80

1786670
8.26

2907746
9.53

2593682
12.31

2522930
14.48

SV
M

S
3390

1003177
5.78

3817183
6.79

1899267
8.26

2941534
9.53

2838847
12.31

2935500
14.48

SV
M

S
3391

1024127
5.78

3941569
6.79

1930494
8.26

3039950
9.53

2945605
12.30

3006624
14.48

SV
M

S
3392

956784
5.78

3673477
6.79

1803364
8.26

2864392
9.53

2721975
12.30

2742971
14.48

SV
M

S
3393

1024908
5.78

3939173
6.79

1940695
8.26

3087288
9.53

2952373
12.30

3042742
14.48

SV
M

S
3394

990638
5.78

3836208
6.79

1871650
8.26

2933396
9.53

2914655
12.30

2981555
14.48

SV
M

S
3395

1009829
5.78

3872412
6.79

1925559
8.26

2959693
9.53

2931693
12.30

2998195
14.48

A
R

E
A

 U
P

P
E

R
 LIM

IT = + 50%
 of internal standard area.

A
R

E
A

 LO
W

E
R

 LIM
IT = -100%

 of internal standard area.
R

T U
P

P
E

R
 LIM

IT = + 0.5 m
inutes of internal standard R

T.
R

T LO
W

E
R

 LIM
IT = - 0.5 m

inutes of internal standard R
T.
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A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40
S

healy E
nvironm

ental S
ervices

Form
 8 - Istd R

ecovery R
eport

B
atch P

ath:
\\O

rganics\hh\chem
\m

sd10.i\10052718B
.b

Instrum
ent:

m
sd10.m

M
ethod:

8270D
LV

I-10.m
C

olum
n:

ZebronZB
-S

V
 (0.25 m

m
)

D
etector:

M
S

 S
can

C
C

V
 S

a
m

p
le

s
S

tandard File:
/chem

/m
sd10.i/10052218D

.b/100522D
07.D

.d
Injection D

ate:
22-M

ay-2018 20:20:30
Lab ID

:
S

V
M

S
 3455

S
ublist:

1S
TD

.sub
S

am
ple Type:

Ical, Level: 5

IS
-1: *  16 1,4-D

ichlorobenzene-d4
IS

-2: *  41 N
aphthalene-d8

IS
-3: *  67 A

cenaphthene-d10

IS
-4: * 102 P

henanthrene-d10
IS

-5: * 128 C
hrysene-d12

IS
-6: * 136 P

erylene-d12
L

ab
Sam

ple
ID

IS-1
A

rea
R

T
IS-2
A

rea
R

T
IS-3
A

rea
R

T
IS-4
A

rea
R

T
IS-5
A

rea
R

T
IS-6
A

rea
R

T
Std.R

esults
838571

5.74
3589710

6.76
1906633

8.23
3249997

9.49
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12.24
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14.40
U

pper
L

im
it

1677142
6.24

7179420
7.26

3813266
8.73
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9.99

5890074
12.74
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14.90

L
ow

er
L

im
it
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5.24

1794855
6.26

953317
7.73

1624999
8.99

1472519
11.74

1453194
13.90

SV
M

S
3455

953062
5.74

3946449
6.76

2056843
8.23

3414658
9.49

3143474
12.24

3349372
14.40

SV
M

S
3485

875637
5.74

3793143
6.76

1876791
8.22

2997283
9.48

2572494
12.23

2822920
14.39

A
R

E
A

 U
P

P
E

R
 LIM

IT = + 50%
 of internal standard area.

A
R

E
A

 LO
W

E
R

 LIM
IT = -100%

 of internal standard area.
R

T U
P

P
E

R
 LIM

IT = + 0.5 m
inutes of internal standard R

T.
R

T LO
W

E
R

 LIM
IT = - 0.5 m

inutes of internal standard R
T.

N
o

n
-C

C
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 S
a

m
p
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S
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/chem
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S
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M
S

 3455
S

ublist:
1S

TD
.sub

S
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ple Type:
C

C
V

IS

IS
-1: *  16 1,4-D

ichlorobenzene-d4
IS

-2: *  41 N
aphthalene-d8

IS
-3: *  67 A

cenaphthene-d10

IS
-4: * 102 P

henanthrene-d10
IS

-5: * 128 C
hrysene-d12

IS
-6: * 136 P

erylene-d12
L

ab
Sam

ple
ID

IS-1
A

rea
R

T
IS-2
A

rea
R

T
IS-3
A

rea
R

T
IS-4
A

rea
R

T
IS-5
A

rea
R

T
IS-6
A

rea
R

T
Std.R

esults
953062

5.74
3946449

6.76
2056843

8.23
3414658

9.49
3143474

12.24
3349372

14.40
U

pper
L

im
it

1906124
6.24

7892898
7.26

4113686
8.73

6829316
9.99

6286948
12.74

6698744
14.90

L
ow

er
L

im
it

476531
5.24

1973225
6.26

1028422
7.73

1707329
8.99

1571737
11.74

1674686
13.90

T
Q

72993-001
1014412

5.73
4053321

6.76
2045540

8.22
3157929

9.48
2784742

12.23
3194427

14.40
T

Q
72993-002

906446
5.74

3892289
6.76

2072907
8.22

3469469
9.49

2821549
12.24

3053002
14.40

T
Q

72835-001
999381

5.74
3985589

6.76
2013997

8.22
3022491

9.48
2860149

12.23
3207051

14.40
T

Q
72835-002

824510
5.74

3676428
6.76

1949777
8.22

3317818
9.49

2791718
12.24

3007891
14.39

T
E

18077-010
808362

5.74
3971335

6.76
1977754

8.22
3063558

9.48
2707992

12.23
2953612

14.39
T

E
18011-002

906294
5.73

3704960
6.76

1826135
8.22

2762757
9.48

2554517
12.23

2905816
14.39

T
E

18077-007
736607

5.74
3447075

6.76
2009430

8.22
3333265

9.48
2969688

12.24
3073934

14.39
T

E
18077-008

774134
5.74

3674758
6.76

1978742
8.22

3231424
9.48

3056708
12.24

3189562
14.39

T
E

18009-002
955990

5.73
3918231

6.76
1948440

8.22
3024878

9.48
2707127

12.23
3032698

14.39
T

E
18010-003

746625
5.74

3474785
6.76

2001604
8.22

3273965
9.48

3091650
12.24

3230581
14.39

T
E

18010-004
789490

5.74
3692822

6.76
2084348

8.22
3394994

9.48
3078496

12.24
3325758

14.39
T

E
18010-005

779156
5.74

3864681
6.75

2035886
8.22

3357867
9.48

3112087
12.24

3379616
14.39

T
E

18066-001
739926

5.74
3557383

6.76
2006415

8.22
3368340

9.48
3269973

12.23
3451687

14.39
T

E
18066-002

777605
5.74

3860521
6.76

2067693
8.22

3438565
9.48

3222918
12.24

3357400
14.39

T
E

22007-001
739958

5.74
3650102

6.76
2050080

8.22
3433422

9.48
3405766

12.24
3521778

14.40
T

E
22007-001M

S
776320

5.74
3733514

6.76
2053711

8.22
3512262

9.48
3503854

12.24
3378772

14.39
T

E
22007-001M

D
772245

5.74
3749825

6.76
2070117

8.22
3479564

9.48
3474007

12.24
3346218

14.40
T

E
22045-001

838435
5.74

4197045
6.75

2128514
8.22

3609386
9.48

3064465
12.23

3269878
14.39

T
E

22045-002
865896

5.73
4044889

6.76
2058003

8.22
3475499

9.48
2907097

12.23
3112178

14.39
T

E
22045-003

870691
5.73

4097587
6.76

2033951
8.22

3784132
9.49

3041357
12.24

2927208
14.39
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A
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ichlorobenzene-d4
IS
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aphthalene-d8

IS
-3: *  67 A
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IS
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9.48
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12.23
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T
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12.23
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14.39

T
E

17073-004
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5.73
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6.76
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8.22
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9.48
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12.23
3320046

14.39
T

E
17073-022

969343
5.73

3937332
6.76
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8.22

2925936
9.48

2833190
12.23
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14.39

T
E
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5.74
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6.76
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8.22
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12.23
2677099

14.39
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M
S
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L

K
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8.22
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9.48
2997466

12.23
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14.39
SV

M
S

IB
L

K
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5.73
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6.76
1935257

8.22
2794492

9.48
2924467

12.23
2837810

14.39
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M
S
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L

K
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5.73
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6.75
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8.22
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9.48
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12.23
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A
R

E
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P

P
E

R
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A
R

E
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R
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P
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E
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T.
R
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W

E
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Sem
ivolatile O

rganic C
om

pounds by G
C
/M
S

D
escription:

M
atrix:

D
ate R

eceived:

C
lient:

Laboratory ID
:

D
ate Sam

pled: B
lack and Veatch
B
W
16G

W
65

TE22045-001

05/18/2018 1130
05/22/2018

A
queous

R
un

Prep M
ethod

A
nalytical M

ethod
D
ilution

A
nalysis D

ate
A
nalyst

Prep D
ate

B
atch

1
3520C

8270D
5

05/29/2018 2026
C
M
P2

05/23/2018 1913
72993

A
nalytical

C
A
S

Param
eter

N
um

ber
M
ethod

R
esult

Q
LO
Q

U
nits

R
un

 D
L

1,1'-B
iphenyl

92-52-4
8270D

9.6
J

1
ug/L

2.5
20

2,4,5-Trichlorophenol
95-95-4

8270D
20

U
1

ug/L
2.5

20
2,4,6-Trichlorophenol

88-06-2
8270D

20
U

1
ug/L

2.5
20

2,4-D
ichlorophenol

120-83-2
8270D

40
U

1
ug/L

5.0
40

2,4-D
im
ethylphenol

105-67-9
8270D

35
1

ug/L
5.0

20
2,4-D

initrophenol
51-28-5

8270D
100

U
1

ug/L
5.0

100
2,4-D

initrotoluene
121-14-2

8270D
40

U
1

ug/L
2.5

40
2,6-D

initrotoluene
606-20-2

8270D
40

U
1

ug/L
2.5

40
2-C

hloronaphthalene
91-58-7

8270D
20

U
1

ug/L
2.5

20
2-C

hlorophenol
95-57-8

8270D
20

U
1

ug/L
2.5

20
2-M

ethylnaphthalene
91-57-6

8270D
4.0

U
1

ug/L
1.0

4.0
2-M

ethylphenol
95-48-7

8270D
20

U
1

ug/L
5.0

20
2-N

itroaniline
88-74-4

8270D
40

U
1

ug/L
2.5

40
2-N

itrophenol
88-75-5

8270D
20

U
1

ug/L
5.0

20
3,3'-D

ichlorobenzidine
91-94-1

8270D
20

U
1

ug/L
8.8

20
3+4-M

ethylphenol
106-44-5

8270D
20

U
1

ug/L
7.5

20
3-N

itroaniline
99-09-2

8270D
40

U
1

ug/L
5.0

40
4,6-D

initro-2-m
ethylphenol

534-52-1
8270D

100
U

1
ug/L

5.0
100

4-Brom
ophenyl phenyl ether

101-55-3
8270D

20
U

1
ug/L

2.5
20

4-C
hloro-3-m

ethyl phenol
59-50-7

8270D
20

U
1

ug/L
2.5

20
4-C

hloroaniline
106-47-8

8270D
40

U
1

ug/L
2.5

40
4-C

hlorophenyl phenyl ether
7005-72-3

8270D
20

U
1

ug/L
2.5

20
4-N

itroaniline
100-01-6

8270D
40

U
1

ug/L
7.5

40
4-N

itrophenol
100-02-7

8270D
100

U
1

ug/L
10

100
A
cenaphthene

83-32-9
8270D

38
1

ug/L
1.0

4.0
Acenaphthylene

208-96-8
8270D

4.0
U

1
ug/L

1.0
4.0

Acetophenone
98-86-2

8270D
20

U
1

ug/L
2.5

20
A
nthracene

120-12-7
8270D

5.5
1

ug/L
1.0

4.0
Atrazine

1912-24-9
8270D

20
U

1
ug/L

2.5
20

Benzaldehyde
100-52-7

8270D
40

U
1

ug/L
2.5

40
B
enzo(a)anthracene

56-55-3
8270D

1.6
J

1
ug/L

1.0
4.0

Benzo(a)pyrene
50-32-8

8270D
4.0

U
1

ug/L
1.0

4.0
Benzo(b)fluoranthene

205-99-2
8270D

4.0
U

1
ug/L

1.0
4.0

Benzo(g,h,i)perylene
191-24-2

8270D
4.0

U
1

ug/L
1.0

4.0
Benzo(k)fluoranthene

207-08-9
8270D

4.0
U

1
ug/L

1.0
4.0

bis (2-C
hloro-1-m

ethylethyl) ether
108-60-1

8270D
20

U
1

ug/L
2.5

20
bis(2-C

hloroethoxy)m
ethane

111-91-1
8270D

20
U

1
ug/L

2.5
20

bis(2-C
hloroethyl)ether

111-44-4
8270D

20
U

1
ug/L

2.5
20

bis(2-Ethylhexyl)phthalate
117-81-7

8270D
20

U
1

ug/L
2.5

20
Butyl benzyl phthalate

85-68-7
8270D

20
U

1
ug/L

2.5
20

C
aprolactam

105-60-2
8270D

40
U

1
ug/L

5.0
40

C
arbazole

86-74-8
8270D

40
1

ug/L
2.5

20
C
hrysene

218-01-9
8270D

4.0
U

1
ug/L

1.0
4.0

D
ibenzo(a,h)anthracene

53-70-3
8270D

4.0
U

1
ug/L

1.0
4.0

LO
Q
 = Lim

it of Q
uantitation

B = D
etected in the m

ethod blank
E = Q

uantitation of com
pound exceeded the calibration range

P = The R
PD
 betw

een tw
o G

C
 colum

ns exceeds 40%
U
 = N

ot detected at or above the D
L

N
 = R

ecovery is out of criteria
H
 = O

ut of holding tim
e

W
 = R

eported on w
et w

eight basis

106 Vantage Point D
rive    W

est C
olum
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  29172    (803) 791-9700    Fax (803) 791-9111    w

w
w
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5
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C
M
P2

05/23/2018 1913
72993

A
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C
A
S

Param
eter

N
um

ber
M
ethod

R
esult

Q
LO
Q

U
nits

R
un

 D
L

1,1'-B
iphenyl

92-52-4
8270D

9.4
J

1
ug/L

2.5
20

2,4,5-Trichlorophenol
95-95-4

8270D
20

U
1

ug/L
2.5

20
2,4,6-Trichlorophenol

88-06-2
8270D

20
U

1
ug/L

2.5
20

2,4-D
ichlorophenol

120-83-2
8270D

40
U

1
ug/L

5.0
40

2,4-D
im
ethylphenol

105-67-9
8270D

33
1

ug/L
5.0

20
2,4-D

initrophenol
51-28-5

8270D
100

U
1

ug/L
5.0

100
2,4-D

initrotoluene
121-14-2

8270D
40

U
1

ug/L
2.5

40
2,6-D

initrotoluene
606-20-2

8270D
40

U
1

ug/L
2.5

40
2-C

hloronaphthalene
91-58-7

8270D
20

U
1

ug/L
2.5

20
2-C

hlorophenol
95-57-8

8270D
20

U
1

ug/L
2.5

20
2-M

ethylnaphthalene
91-57-6

8270D
4.0

U
1

ug/L
1.0

4.0
2-M

ethylphenol
95-48-7

8270D
20

U
1

ug/L
5.0

20
2-N

itroaniline
88-74-4

8270D
40

U
1

ug/L
2.5

40
2-N

itrophenol
88-75-5

8270D
20

U
1

ug/L
5.0

20
3,3'-D

ichlorobenzidine
91-94-1

8270D
20

U
1

ug/L
8.8

20
3+4-M

ethylphenol
106-44-5

8270D
20

U
1

ug/L
7.5

20
3-N

itroaniline
99-09-2

8270D
40

U
1

ug/L
5.0

40
4,6-D

initro-2-m
ethylphenol

534-52-1
8270D

100
U

1
ug/L

5.0
100

4-Brom
ophenyl phenyl ether

101-55-3
8270D

20
U

1
ug/L

2.5
20

4-C
hloro-3-m

ethyl phenol
59-50-7

8270D
20

U
1

ug/L
2.5

20
4-C

hloroaniline
106-47-8

8270D
40

U
1

ug/L
2.5

40
4-C

hlorophenyl phenyl ether
7005-72-3

8270D
20

U
1

ug/L
2.5

20
4-N

itroaniline
100-01-6

8270D
40

U
1

ug/L
7.5

40
4-N

itrophenol
100-02-7

8270D
100

U
1

ug/L
10

100
A
cenaphthene

83-32-9
8270D

40
1

ug/L
1.0

4.0
Acenaphthylene

208-96-8
8270D

4.0
U

1
ug/L

1.0
4.0

Acetophenone
98-86-2

8270D
20

U
1

ug/L
2.5

20
A
nthracene

120-12-7
8270D

2.8
J

1
ug/L

1.0
4.0

Atrazine
1912-24-9

8270D
20

U
1

ug/L
2.5

20
Benzaldehyde

100-52-7
8270D

40
U

1
ug/L

2.5
40

Benzo(a)anthracene
56-55-3

8270D
4.0

U
1

ug/L
1.0

4.0
Benzo(a)pyrene

50-32-8
8270D

4.0
U

1
ug/L

1.0
4.0

Benzo(b)fluoranthene
205-99-2

8270D
4.0

U
1

ug/L
1.0

4.0
Benzo(g,h,i)perylene

191-24-2
8270D

4.0
U

1
ug/L

1.0
4.0

Benzo(k)fluoranthene
207-08-9

8270D
4.0

U
1

ug/L
1.0

4.0
bis (2-C
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ethylethyl) ether

108-60-1
8270D

20
U

1
ug/L

2.5
20

bis(2-C
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ethane
111-91-1

8270D
20

U
1

ug/L
2.5

20
bis(2-C
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8270D
20

U
1

ug/L
2.5

20
bis(2-Ethylhexyl)phthalate

117-81-7
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U

1
ug/L

2.5
20
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ug/L
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20
C
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1
ug/L
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40

C
arbazole

86-74-8
8270D

20
U

1
ug/L

2.5
20

C
hrysene

218-01-9
8270D

4.0
U

1
ug/L

1.0
4.0

D
ibenzo(a,h)anthracene

53-70-3
8270D

4.0
U

1
ug/L

1.0
4.0

LO
Q
 = Lim

it of Q
uantitation

B = D
etected in the m

ethod blank
E = Q

uantitation of com
pound exceeded the calibration range

P = The R
PD
 betw

een tw
o G

C
 colum

ns exceeds 40%
U
 = N

ot detected at or above the D
L

N
 = R

ecovery is out of criteria
H
 = O

ut of holding tim
e

W
 = R

eported on w
et w

eight basis
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olum
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D
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1
ug/L

2.5
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U
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ug/L

2.5
20
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ug/L

2.5
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Fluoranthene
206-44-0

8270D
18

1
ug/L

1.0
4.0

Fluorene
86-73-7

8270D
22

1
ug/L

1.0
4.0

H
exachlorobenzene
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8270D

20
U

1
ug/L

2.5
20

H
exachlorobutadiene
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8270D

20
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1
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2.5
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H
exachlorocyclopentadiene
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N
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ug/L
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N
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20
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1
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20

N
-N
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20
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1
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2.5

20
N
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20

U
1

ug/L
2.5

20
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200
1

ug/L
10

100
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85-01-8
8270D

4.0
U

1
ug/L

1.0
4.0
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108-95-2

8270D
20

U
1

ug/L
2.5

20
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9.1
1

ug/L
1.0
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Lab S
am
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C
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am
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:
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W
916G

W
65

Injection D
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29-M
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D
il. Factor:

  5.0
O

perator:
C

M
P

2
Inst. ID

:
m

sd10.i
S

am
ple Info:

10052918C
.b, TE

22045-002
M

isc. Info:
5X

 72993
M

ethod:
\\O

rganics\hh\chem
\m

sd10.i\10052918C
.b\8270D

LV
I-10.m

M
ethod D

ate:
30-M

ay-2018 08:25:30
Q

uant M
ethod:

IS
TD

C
alib D

ate:
C

alib File:
23-M

ay-2018 04:25:30
100522D

27.D
S

am
ple Type:

C
lient

A
LS

 B
ottle:

23
C

pnd S
ublist:

sam
ple.sb

M
atrix/Level:

W
ater/Low

Target  4.14
Integrator:

falcon

C
oncentration Form

ula:    A
m

t * D
F * (U

f * V
t/V

o)/V
i * C

pndV
ariable

N
am

e
V

alue
D

escription
D

F
5.0000

D
ilution

Factor
U

f
1.0000

ng
unitcorrection

factor
V

t
5000.00

V
olum

e
offinalextract(uL)

V
o

250.00
V

olum
e

ofsam
ple

extracted
(m

L)
V

i
5.0000

V
olum

e
injected

(uL)
C

pnd
V

ariable
LocalC

pnd
V

ariable

C
olum

n1:
ZebronZB

-S
V

 (0.25 m
m

)
D

etector:
M

S
 S

can
D

ata R
eview

er:
cm

p2
R

eview
 D

ate:
30-M

ay-2018 08:20:30

C
om

pound
Sig

R
T

(m
in.)

C
alR

T
(m

in.)
D

ltR
T

(m
in.)

R
esponse

O
nC

olA
m

t
ng

FinalC
onc

ug/L
Flags

*  16 1,4-D
ichlorobenzene-d4

152.0
5.712

5.717
-0.005

   1071911
20.000

400.00
*  41 N

aphthalene-d8
136.0

6.734
6.734

0.000
   4276961

20.000
400.00

*  67 A
cenaphthene-d10

164.0
8.194

8.199
-0.005

   2156200
20.000

400.00
* 102 P

henanthrene-d10
188.0

9.456
9.462

-0.006
   3405964

20.000
400.00

* 128 C
hrysene-d12

240.0
12.195

12.195
0.000

   3309180
20.000

400.00
* 136 P

erylene-d12
264.0

14.345
14.345

0.000
   3412954

20.000
400.00

$   6 2-Fluorophenol
112.0

4.765
4.776

-0.011
    113187

1.4075
28.150

e
  199 B

enzaldehyde
77.0

 5.397
        N

D
$   9 P

henol-d5
99.0

5.413
5.413

0.000
    167442

1.6227
32.455

e
   10 P

henol
94.0

 5.423
        N

D
   12 bis(2-C

hloroethyl)ether
63.0

 5.482
        N

D
   13 2-C

hlorophenol
128.0

 5.568
        N

D
   20 o-C

resol
108.0

 5.883
        N

D
   21 bis(2C

hloro1m
ethylethyl)ether

45.0
 5.883

        N
D

   26 n-N
itroso-di-n-propylam

ine
70.0

 5.990
        N

D
   23 m

+p-C
resol

107.0
 5.996

        N
D

   24 A
cetophenone

105.0
 6.017

        N
D

   28 H
exachloroethane

117.0
 6.119

        N
D

$  29 N
itrobenzene-d5

82.0
6.145

6.151
-0.006

    124472
1.6363

32.727
e

   30 N
itrobenzene

77.0
 6.167

        N
D

   32 Isophorone
82.0

 6.333
        N

D
   33 2-N

itrophenol
139.0

 6.418
        N

D
   34 2,4-D

im
ethylphenol

107.0
6.456

6.423
0.033

     88357
1.6520

33.040
Q

e
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   35 bis(2-C
hloroethoxy)m

ethane
93.0

 6.482
        N

D
   38 2,4-D

ichlorophenol
162.0

 6.616
        N

D
   43 N

aphthalene
128.0

 6.755
        N

D
   44 4-C

hloroaniline
127.0

 6.787
        N

D
   47 H

exachlorobutadiene
224.6

 6.825
        N

D
  196 C

aprolactam
113.0

 7.071
        N

D
   49 4-C

hloro-3-m
ethylphenol

107.0
 7.172

        N
D

   51 2-M
ethylnaphthalene

142.0
 7.317

        N
D

   53 H
exachlorocyclopentadiene

237.0
 7.434

        N
D

   54 2,4,6-Trichlorophenol
196.0

 7.547
        N

D
   55 2,4,5-Trichlorophenol

196.0
 7.589

        N
D

$  56 2-Fluorobiphenyl
172.0

7.600
7.606

-0.006
    224661

1.3991
27.982

e
  184 B

iphenyl
154.0

7.691
7.691

0.000
     84093

0.47093
9.4186

e
   58 2-C

hloronaphthalene
162.0

 7.729
        N

D
   60 2-N

itroaniline
138.0

 7.819
        N

D
   62 D

im
ethylphthalate

163.0
 7.926

        N
D

   65 2,6-D
initrotoluene

165.0
 7.996

        N
D

   64 A
cenaphthylene

152.0
 8.087

        N
D

   66 3-N
itroaniline

138.0
 8.167

        N
D

   68 A
cenaphthene

153.0
8.221

8.226
-0.005

    275694
2.0039

40.077
e

   69 2,4-D
initrophenol

184.0
 8.237

        N
D

   70 4-N
itrophenol

109.0
 8.301

        N
D

   73 2,4-D
initrotoluene

165.0
 8.338

        N
D

   71 D
ibenzofuran

168.0
8.365

8.370
-0.005

    144879
0.80226

16.045
e

   78 D
iethylphthalate

149.0
 8.504

        N
D

   80 4-C
hlorophenylphenylether

204.0
 8.627

        N
D

   79 Fluorene
166.0

8.654
8.659

-0.005
    172926

1.1049
22.098

e
   84 4,6-D

initro-2-m
ethylphenol

198.0
 8.681

        N
D

   83 4-N
itroaniline

138.0
 8.686

        N
D

   86 n-N
itrosodiphenylam

ine
169.0

 8.729
        N

D
$  88 2,4,6-Tribrom

ophenol
330.0

8.863
8.868

-0.006
     16716

1.0960
21.919

e
   94 4-B

rom
ophenylphenylether

248.0
 9.044

        N
D

   96 H
exachlorobenzene

284.0
 9.125

        N
D

  200 A
trazine

200.0
 9.146

        N
D

   99 P
entachlorophenol

266.0
9.301

9.296
0.005

    206262
10.029

200.58
eM

  103 P
henanthrene

178.0
 9.483

        N
D

  104 A
nthracene

178.0
9.520

9.526
-0.006

     24892
0.14000

2.8000
Q

e
  106 C

arbazole
167.0

 9.654
        N

D
  109 D

i-n-butylphthalate
149.0

 9.857
        N

D
  114 Fluoranthene

202.0
10.531

10.537
-0.006

    167385
0.91045

18.209
e

  116 P
yrene

202.0
10.767

10.772
-0.005

     91696
0.45410

9.0820
e

$ 117 Terphenyl-d14
244.0

10.863
10.863

0.000
    151920

1.0567
21.134

e
  122 B

utylbenzylphthalate
149.0

11.360
        N

D
  130 bis(2-E

thylhexyl)phthalate
149.0

12.029
        N

D
  125 3,3'-D

ichlorobenzidine
252.0

12.114
        N

D
  127 B

enzo(a)A
nthracene

228.0
12.179

        N
D

  129 C
hrysene

228.0
12.232

        N
D

  131 D
i-n-octylphthalate

149.0
12.949

        N
D

  132 B
enzo(b)fluoranthene

252.0
13.740

        N
D

  134 B
enzo(k)fluoranthene

252.0
13.783

        N
D

  135 B
enzo(a)pyrene

252.0
14.254

        N
D
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D
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D
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D
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Report Date: 30-May-2018 08:28:50 AIM Revision: 1.0  20-Sep-2017 14:04:40

Shealy Environmental Services

Data File: \\Organics\hh\chem\msd10.i\10052918C.b\100529C26.D
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Sem
ivolatile O

rganic C
om

pounds by G
C
/M
S

D
escription:

M
atrix:

D
ate R

eceived:

C
lient:

Laboratory ID
:

D
ate Sam

pled: B
lack and Veatch
B
W
16G

W
12

TE22045-003

05/18/2018 0855
05/22/2018

A
queous

R
un

Prep M
ethod

A
nalytical M

ethod
D
ilution

A
nalysis D

ate
A
nalyst

Prep D
ate

B
atch

1
3520C

8270D
100

05/29/2018 2115
C
M
P2

05/23/2018 1913
72993

A
nalytical

C
A
S

Param
eter

N
um

ber
M
ethod

R
esult

Q
LO
Q

U
nits

R
un

 D
L

1,1'-B
iphenyl

92-52-4
8270D

160
J

1
ug/L

50
400

2,4,5-Trichlorophenol
95-95-4

8270D
400

U
1

ug/L
50

400
2,4,6-Trichlorophenol

88-06-2
8270D

400
U

1
ug/L

50
400

2,4-D
ichlorophenol

120-83-2
8270D

800
U

1
ug/L

100
800

2,4-D
im
ethylphenol

105-67-9
8270D

3800
1

ug/L
100

400
2,4-D

initrophenol
51-28-5

8270D
2000

U
1

ug/L
100

2000
2,4-D

initrotoluene
121-14-2

8270D
800

U
1

ug/L
50

800
2,6-D

initrotoluene
606-20-2

8270D
800

U
1

ug/L
50

800
2-C

hloronaphthalene
91-58-7

8270D
400

U
1

ug/L
50

400
2-C

hlorophenol
95-57-8

8270D
400

U
1

ug/L
50

400
2-M

ethylnaphthalene
91-57-6

8270D
850

1
ug/L

20
80

2-M
ethylphenol

95-48-7
8270D

2000
1

ug/L
100

400
2-N

itroaniline
88-74-4

8270D
800

U
1

ug/L
50

800
2-N

itrophenol
88-75-5

8270D
400

U
1

ug/L
100

400
3,3'-D

ichlorobenzidine
91-94-1

8270D
400

U
1

ug/L
180

400
3+4-M

ethylphenol
106-44-5

8270D
4900

1
ug/L

150
400

3-N
itroaniline

99-09-2
8270D

800
U

1
ug/L

100
800

4,6-D
initro-2-m

ethylphenol
534-52-1

8270D
2000

U
1

ug/L
100

2000
4-Brom

ophenyl phenyl ether
101-55-3

8270D
400

U
1

ug/L
50

400
4-C

hloro-3-m
ethyl phenol

59-50-7
8270D

400
U

1
ug/L

50
400

4-C
hloroaniline

106-47-8
8270D

800
U

1
ug/L

50
800

4-C
hlorophenyl phenyl ether

7005-72-3
8270D

400
U

1
ug/L

50
400

4-N
itroaniline

100-01-6
8270D

800
U

1
ug/L

150
800

4-N
itrophenol

100-02-7
8270D

2000
U

1
ug/L

200
2000

A
cenaphthene

83-32-9
8270D

670
1

ug/L
20

80
A
cenaphthylene

208-96-8
8270D

23
J

1
ug/L

20
80

A
cetophenone

98-86-2
8270D

650
1

ug/L
50

400
A
nthracene

120-12-7
8270D

100
1

ug/L
20

80
Atrazine

1912-24-9
8270D

400
U

1
ug/L

50
400

Benzaldehyde
100-52-7

8270D
800

U
1

ug/L
50

800
Benzo(a)anthracene

56-55-3
8270D

80
U

1
ug/L

20
80

Benzo(a)pyrene
50-32-8

8270D
80

U
1

ug/L
20

80
Benzo(b)fluoranthene

205-99-2
8270D

80
U

1
ug/L

20
80

Benzo(g,h,i)perylene
191-24-2

8270D
80

U
1

ug/L
20

80
Benzo(k)fluoranthene

207-08-9
8270D

80
U

1
ug/L

20
80

bis (2-C
hloro-1-m

ethylethyl) ether
108-60-1

8270D
400

U
1

ug/L
50

400
bis(2-C

hloroethoxy)m
ethane

111-91-1
8270D

400
U

1
ug/L

50
400

bis(2-C
hloroethyl)ether

111-44-4
8270D

400
U

1
ug/L

50
400

bis(2-Ethylhexyl)phthalate
117-81-7

8270D
400

U
1

ug/L
50

400
Butyl benzyl phthalate

85-68-7
8270D

400
U

1
ug/L

50
400

C
aprolactam

105-60-2
8270D

800
U

1
ug/L

100
800

C
arbazole

86-74-8
8270D

1000
1

ug/L
50

400
C
hrysene

218-01-9
8270D

80
U

1
ug/L

20
80

D
ibenzo(a,h)anthracene

53-70-3
8270D

80
U

1
ug/L

20
80

LO
Q
 = Lim

it of Q
uantitation

B = D
etected in the m

ethod blank
E = Q

uantitation of com
pound exceeded the calibration range

P = The R
PD
 betw

een tw
o G

C
 colum

ns exceeds 40%
U
 = N

ot detected at or above the D
L

N
 = R

ecovery is out of criteria
H
 = O

ut of holding tim
e

W
 = R

eported on w
et w

eight basis

106 Vantage Point D
rive    W

est C
olum

bia, SC
  29172    (803) 791-9700    Fax (803) 791-9111    w

w
w
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R
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A
nalytical M
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C
M
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A
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C
A
S

Param
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N
um
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M
ethod

R
esult

Q
LO
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U
nits

R
un
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L

D
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ug/L
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400
D
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8270D
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ug/L
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D
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8270D
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ug/L
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8270D
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ug/L

50
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D
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ug/L

50
400

Fluoranthene
206-44-0

8270D
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ug/L

20
80

Fluorene
86-73-7

8270D
400
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ug/L

20
80

H
exachlorobenzene

118-74-1
8270D

400
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1
ug/L

50
400

H
exachlorobutadiene

87-68-3
8270D

400
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ug/L
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ug/L
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ug/L
20

80
Phenol

108-95-2
8270D

2300
1

ug/L
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J
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N
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nvironm
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ervices
Target C

om
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ata File:
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rganics\hh\chem

\m
sd10.i\10052918C

.b\100529C
27.D

Lab S
am

ple ID
:

TE
22045-003

C
lient S

am
ple ID

:
B

W
16G

W
12

Injection D
ate:

29-M
ay-2018 21:15:30

D
il. Factor:

100.0
O

perator:
C

M
P

2
Inst. ID

:
m

sd10.i
S

am
ple Info:

10052918C
.b, TE

22045-003
M

isc. Info:
100X

 72993
M

ethod:
\\O

rganics\hh\chem
\m

sd10.i\10052918C
.b\8270D

LV
I-10.m

M
ethod D

ate:
30-M

ay-2018 08:25:30
Q

uant M
ethod:

IS
TD

C
alib D

ate:
C

alib File:
23-M

ay-2018 04:25:30
100522D

27.D
S

am
ple Type:

C
lient

A
LS

 B
ottle:

24
C

pnd S
ublist:

sam
ple.sb

M
atrix/Level:

W
ater/Low

Target  4.14
Integrator:

falcon

C
oncentration Form

ula:    A
m

t * D
F * (U

f * V
t/V

o)/V
i * C

pndV
ariable

N
am

e
V

alue
D

escription
D

F
100.00

D
ilution

Factor
U

f
1.0000

ng
unitcorrection

factor
V

t
5000.00

V
olum

e
offinalextract(uL)

V
o

250.00
V

olum
e

ofsam
ple

extracted
(m

L)
V

i
5.0000

V
olum

e
injected

(uL)
C

pnd
V

ariable
LocalC

pnd
V

ariable

C
olum

n1:
ZebronZB

-S
V

 (0.25 m
m

)
D

etector:
M

S
 S

can
D

ata R
eview

er:
cm

p2
R

eview
 D

ate:
30-M

ay-2018 08:22:30

C
om

pound
Sig

R
T

(m
in.)

C
alR

T
(m

in.)
D

ltR
T

(m
in.)

R
esponse

O
nC

olA
m

t
ng

FinalC
onc

ug/L
Flags

*  16 1,4-D
ichlorobenzene-d4

152.0
5.712

5.717
-0.005

   1057932
20.000

8000.00
*  41 N

aphthalene-d8
136.0

6.734
6.734

0.000
   4282022

20.000
8000.00

*  67 A
cenaphthene-d10

164.0
8.194

8.199
-0.005

   2178583
20.000

8000.00
* 102 P

henanthrene-d10
188.0

9.456
9.462

-0.006
   3512017

20.000
8000.00

* 128 C
hrysene-d12

240.0
12.195

12.195
0.000

   3204680
20.000

8000.00
* 136 P

erylene-d12
264.0

14.345
14.345

0.000
   3211011

20.000
8000.00

$   6 2-Fluorophenol
112.0

4.771
4.776

-0.005
      5052

0.06365
25.461

Q
e

  199 B
enzaldehyde

77.0
 5.397

        N
D

$   9 P
henol-d5

99.0
5.418

5.413
0.005

      9499
0.09327

37.310
e

   10 P
henol

94.0
5.423

5.423
0.000

    610740
5.6497

2259.90
e

   12 bis(2-C
hloroethyl)ether

63.0
 5.482

        N
D

   13 2-C
hlorophenol

128.0
 5.568

        N
D

   20 o-C
resol

108.0
5.878

5.883
-0.005

    388399
5.0171

2006.85
Q

e
   21 bis(2C

hloro1m
ethylethyl)ether

45.0
 5.883

        N
D

   26 n-N
itroso-di-n-propylam

ine
70.0

 5.990
        N

D
   23 m

+p-C
resol

107.0
6.001

5.996
0.005

   1058831
12.365

4945.90
Q

e
   24 A

cetophenone
105.0

6.012
6.017

-0.005
    180075

1.6370
654.79

Q
e

   28 H
exachloroethane

117.0
 6.119

        N
D

$  29 N
itrobenzene-d5

82.0
6.145

6.151
-0.006

      7023
0.09222

36.887
e

   30 N
itrobenzene

77.0
 6.167

        N
D

   32 Isophorone
82.0

 6.333
        N

D
   33 2-N

itrophenol
139.0

 6.418
        N

D
   34 2,4-D

im
ethylphenol

107.0
6.434

6.423
0.011

    508048
9.4878

3795.12
Q

e
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R
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O
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olA
m

t
ng

FinalC
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ug/L
Flags

   35 bis(2-C
hloroethoxy)m

ethane
93.0

 6.482
        N

D
   38 2,4-D

ichlorophenol
162.0

 6.616
        N

D
   43 N

aphthalene
128.0

6.750
6.755

-0.005
   4552515

20.156
8062.31

   44 4-C
hloroaniline

127.0
 6.787

        N
D

   47 H
exachlorobutadiene

224.6
 6.825

        N
D

  196 C
aprolactam

113.0
 7.071

        N
D

   49 4-C
hloro-3-m

ethylphenol
107.0

 7.172
        N

D
   51 2-M

ethylnaphthalene
142.0

7.311
7.317

-0.006
    324178

2.1299
851.95

e
   53 H

exachlorocyclopentadiene
237.0

 7.434
        N

D
   54 2,4,6-Trichlorophenol

196.0
 7.547

        N
D

   55 2,4,5-Trichlorophenol
196.0

 7.589
        N

D
$  56 2-Fluorobiphenyl

172.0
7.600

7.606
-0.006

      8151
0.05024

20.096
e

  184 B
iphenyl

154.0
7.691

7.691
0.000

     71213
0.39470

157.88
e

   58 2-C
hloronaphthalene

162.0
 7.729

        N
D

   60 2-N
itroaniline

138.0
 7.819

        N
D

   62 D
im

ethylphthalate
163.0

 7.926
        N

D
   65 2,6-D

initrotoluene
165.0

 7.996
        N

D
   64 A

cenaphthylene
152.0

8.081
8.087

-0.006
     11026

0.05819
23.275

Q
e

   66 3-N
itroaniline

138.0
 8.167

        N
D

   68 A
cenaphthene

153.0
8.226

8.226
0.000

    233523
1.6799

671.96
e

   69 2,4-D
initrophenol

184.0
 8.237

        N
D

   70 4-N
itrophenol

109.0
 8.301

        N
D

   73 2,4-D
initrotoluene

165.0
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Report Date: 23-May-2018 09:12:03 AIM Revision: 1.0  20-Sep-2017 14:04:40

Shealy Environmental Services
Form 6

Batch: \\Organics\hh\chem\msd10.i\10052218D.b
Method: 8270DLVI-10.M Instrument: msd10
Cal Start Date: 22-May-2018 18:42:30 Cal End Date: 23-May-2018 04:25:30
Last Modified: 23-May-2018 08:37:30
No.Compounds: 175 Integrator: falcon

Column1: ZebronZB-SV (0.25 mm) Detector: MS Scan

Compound
Level 1 /
%Drift

Level 2 /
%Drift

Level 3 /
%Drift

Level 4 /
%Drift

Level 5 /
%Drift

Level 6 /
%Drift

Level 7 /
%Drift

Level 8 /
%Drift

Level 9 /
%Drift B M1 Curve RSD/RSE R^2 Flags

S 214 Total PAHs 67.7556 67.7556 Avg 0.0

193 1,4-Dioxane 0.212329 0.194551 0.235391 0.222929 0.240962 0.247393 0.272422 0.230960 0.232117 Avg 10.1
-8.5 -16.2 1.4 -4 3.8 6.6 17.4 -0.5

2 N-Nitrosodimethylamine 0.546405 0.510559 0.547125 0.555323 0.533139 0.537000 0.548512 0.506733 0.535600 Avg 3.4
2 -4.7 2.2 3.7 -0.5 0.3 2.4 -5.4

1 pyridine 0.614183 0.618422 0.647636 0.735573 0.794996 0.838072 0.708147 Avg 13.5
-13.3 -12.7 -8.5 3.9 12.3 18.3

$ 6 2-Fluorophenol 1.327907 1.292593 1.339756 1.575006 1.584257 1.783610 1.496701 1.590650 1.513283 1.500418 Avg 10.5
-11.5 -13.9 -10.7 5 5.6 18.9 -0.2 6 0.9

199 Benzaldehyde 0.841631 0.854266 0.902391 0.992905 0.953270 0.942159 0.981205 0.973146 0.930122 Avg 6.2
-9.5 -8.2 -3 6.7 2.5 1.3 5.5 4.6

$ 9 Phenol-d5 1.666941 1.628609 1.648641 2.133491 2.045654 2.386252 1.895622 2.037455 1.884703 1.925263 Avg 13.2
-13.4 -15.4 -14.4 10.8 6.3 23.9 -1.5 5.8 -2.1

10 Phenol 1.667183 1.681912 2.216871 2.163180 2.507267 2.008541 2.130146 1.973854 2.043619 Avg 13.7
-18.4 -17.7 8.5 5.9 22.7 -1.7 4.2 -3.4

12 bis(2-Chloroethyl)ethe 1.067485 1.027914 1.181851 1.107494 1.288840 1.047038 1.097216 1.004623 1.102808 Avg 8.4
-3.2 -6.8 7.2 0.4 16.9 -5.1 -0.5 -8.9

11 Aniline 0.109669 0.189807 0.355945 0.205991 0.320608 0.151993 0.142073 0.113429 0.198689 Avg *46.7 C
*-44.8 -4.5 *79.1 3.7 *61.4 -23.5 -28.5 *-42.9

201 n-Decane 1.555598 1.499915 1.638403 1.594322 1.541103 1.594682 1.671110 1.473260 1.571049 Avg 4.3
-1 -4.5 4.3 1.5 -1.9 1.5 6.4 -6.2

13 2-Chlorophenol 1.370651 1.345394 1.625511 1.556336 1.858404 1.521201 1.615732 1.508776 1.550251 Avg 10.4
-11.6 -13.2 4.9 0.4 19.9 -1.9 4.2 -2.7

14 1,3-Dichlorobenzene 1.586765 1.530469 1.577633 1.670764 1.598800 1.599593 1.653582 1.553217 1.596353 Avg 2.9
-0.6 -4.1 -1.2 4.7 0.2 0.2 3.6 -2.7

17 1,4-Dichlorobenzene 1.671785 1.622868 1.632236 1.740249 1.685787 1.669685 1.713302 1.618861 1.669347 Avg 2.6
0.1 -2.8 -2.2 4.2 1 0 2.6 -3

18 Benzyl alcohol 0.258738 0.700749 0.891204 1.094731 0.896236 0.963751 0.076120 1.054133 WLn 8.2 0.992
0.7 -3.1 -0.2 14 -7.4 -2.5

19 1,2-Dichlorobenzene 1.553238 1.501460 1.497124 1.561125 1.635912 1.546612 1.598071 1.508478 1.550253 Avg 3.2
0.2 -3.1 -3.4 0.7 5.5 -0.2 3.1 -2.7
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Report Date: 23-May-2018 09:12:03 AIM Revision: 1.0  20-Sep-2017 14:04:40
Method Path: \\Organics\hh\chem\msd10.i\10052218D.b\8270DLVI-10.m
Column1: ZebronZB-SV (0.25 mm) Detector: MS Scan

Compound
Level 1 /
%Drift

Level 2 /
%Drift

Level 3 /
%Drift

Level 4 /
%Drift

Level 5 /
%Drift

Level 6 /
%Drift

Level 7 /
%Drift

Level 8 /
%Drift

Level 9 /
%Drift B M1 Curve RSD/RSE R^2 Flags

21 bis(2Chloro1methylethy 1.989741 1.891118 2.273183 2.061872 2.337318 1.826532 1.938324 1.741132 2.007403 Avg 10.4
-0.9 -5.8 13.2 2.7 16.4 -9 -3.4 -13.3

20 o-Cresol 1.203017 1.258343 1.539778 1.482157 1.729427 1.468086 1.579463 1.447811 1.463510 Avg 11.6
-17.8 -14 5.2 1.3 18.2 0.3 7.9 -1.1

26 n-Nitroso-di-n-propyla 0.881347 0.912277 1.213929 1.096763 1.271414 0.993068 1.068672 0.986508 1.052997 Avg 13.1
-16.3 -13.4 15.3 4.2 20.7 -5.7 1.5 -6.3

23 m+p-Cresol 1.331027 1.352444 1.855416 1.763178 1.933576 1.536589 1.634643 1.544140 1.618877 Avg 13.7
-17.8 -16.5 14.6 8.9 19.4 -5.1 1 -4.6

24 Acetophenone 1.837737 1.813894 2.366243 2.157778 2.503648 1.957795 2.077245 1.922576 2.079614 Avg 12.0
-11.6 -12.8 13.8 3.8 20.4 -5.9 -0.1 -7.6

28 Hexachloroethane 0.547504 0.543588 0.537292 0.589276 0.581566 0.582456 0.597263 0.563784 0.567841 Avg 4.0
-3.6 -4.3 -5.4 3.8 2.4 2.6 5.2 -0.7

$ 29 Nitrobenzene-d5 0.317523 0.321829 0.319280 0.345878 0.389852 0.380225 0.376688 0.384927 0.365171 0.355708 Avg 8.4
-10.7 -9.5 -10.2 -2.8 9.6 6.9 5.9 8.2 2.7

30 Nitrobenzene 0.350127 0.346240 0.364078 0.392851 0.376994 0.377231 0.381189 0.361214 0.368740 Avg 4.4
-5 -6.1 -1.3 6.5 2.2 2.3 3.4 -2

32 Isophorone 0.528954 0.544867 0.586120 0.660509 0.652061 0.663834 0.684435 0.650837 0.621452 Avg 9.6
-14.9 -12.3 -5.7 6.3 4.9 6.8 10.1 4.7

33 2-Nitrophenol 0.132994 0.145975 0.163932 0.192645 0.198949 0.199709 0.206161 0.200274 0.023202 0.204065 Ln 6.8 0.998
11.6 -5.3 -10.4 -1 0.6 0.2 2.9 -0.3

34 2,4-Dimethylphenol 0.228297 0.216448 0.240944 0.273980 0.257573 0.256523 0.268992 0.258073 0.250104 Avg 8.0
-8.7 -13.5 -3.7 9.5 3 2.6 7.6 3.2

35 bis(2-Chloroethoxy)met 0.383510 0.376231 0.385572 0.410362 0.403082 0.406706 0.417793 0.403778 0.398379 Avg 3.7
-3.7 -5.6 -3.2 3 1.2 2.1 4.9 1.4

36 Benzoic acid 0.096763 0.108773 0.150409 0.209987 0.218034 0.230330 0.241674 0.237587 0.084747 0.239383 WLn 14.4 0.992
25.2 -12.2 -20.2 -3.8 -3.3 0.5 4.3 2.1

38 2,4-Dichlorophenol 0.237775 0.244153 0.262247 0.291807 0.292194 0.297472 0.307714 0.303626 0.279623 Avg 9.8
-15 -12.7 -6.2 4.4 4.5 6.4 10 8.6

40 1,2,4-Trichlorobenzene 0.291122 0.272216 0.276225 0.307335 0.313791 0.314259 0.321550 0.307853 0.300544 Avg 6.1
-3.1 -9.4 -8.1 2.3 4.4 4.6 7 2.4

43 Naphthalene 1.232062 1.069373 1.014388 1.017484 1.079513 1.042046 1.031267 1.036956 0.971490 1.054953 Avg 7.0
16.8 1.4 -3.8 -3.6 2.3 -1.2 -2.2 -1.7 -7.9

44 4-Chloroaniline 0.309568 0.340962 0.373274 0.408149 0.409751 0.410864 0.425939 0.419971 0.387310 Avg 10.9
-20.1 -12 -3.6 5.4 5.8 6.1 10 8.4

45 2,6-Dichlorophenol 0.254096 0.254380 0.266830 0.292990 0.295154 0.303170 0.311723 0.305499 0.285480 Avg 8.2
-11 -10.9 -6.5 2.6 3.4 6.2 9.2 7

47 Hexachlorobutadiene 0.153323 0.144655 0.149934 0.170325 0.172448 0.173068 0.176414 0.170544 0.163839 Avg 7.6
-6.4 -11.7 -8.5 4 5.3 5.6 7.7 4.1

196 Caprolactam 0.067242 0.069425 0.086665 0.100928 0.104415 0.107410 0.113492 0.111495 0.029318 0.111754 WLn 9.9 0.997
18.8 -8.6 -10.7 -3.8 -2.7 -1 3.9 1.7

49 4-Chloro-3-methylpheno 0.263301 0.259844 0.278830 0.317529 0.308827 0.317314 0.324830 0.311768 0.297780 Avg 8.8
-11.6 -12.7 -6.4 6.6 3.7 6.6 9.1 4.7

97 of 228



Report Date: 23-May-2018 09:12:03 AIM Revision: 1.0  20-Sep-2017 14:04:40
Method Path: \\Organics\hh\chem\msd10.i\10052218D.b\8270DLVI-10.m
Column1: ZebronZB-SV (0.25 mm) Detector: MS Scan

Compound
Level 1 /
%Drift

Level 2 /
%Drift

Level 3 /
%Drift

Level 4 /
%Drift

Level 5 /
%Drift

Level 6 /
%Drift

Level 7 /
%Drift

Level 8 /
%Drift

Level 9 /
%Drift B M1 Curve RSD/RSE R^2 Flags

51 2-Methylnaphthalene 0.810510 0.679881 0.660199 0.660174 0.707847 0.710298 0.716808 0.742188 0.710254 0.710906 Avg 6.5
14 -4.4 -7.1 -7.1 -0.4 -0.1 0.8 4.4 -0.1

204 1-Methylnaphthalene 0.813214 0.674171 0.652810 0.644999 0.696085 0.692709 0.698124 0.722433 0.684744 0.697699 Avg 7.1
16.6 -3.4 -6.4 -7.6 -0.2 -0.7 0.1 3.5 -1.9

53 Hexachlorocyclopentadi 0.266206 0.268526 0.299916 0.334735 0.335489 0.321547 0.326143 0.294096 0.305832 Avg 9.2
-13 -12.2 -1.9 9.5 9.7 5.1 6.6 -3.8

52 1,2,4,5-Tetrachloroben 0.523931 0.478827 0.502540 0.543113 0.577743 0.582756 0.608315 0.595200 0.551553 Avg 8.5
-5 -13.2 -8.9 -1.5 4.7 5.7 10.3 7.9

54 2,4,6-Trichlorophenol 0.272479 0.281885 0.307591 0.357773 0.372172 0.375908 0.394842 0.384860 0.343439 Avg 14.2
-20.7 -17.9 -10.4 4.2 8.4 9.5 15 12.1

55 2,4,5-Trichlorophenol 0.292105 0.299965 0.339937 0.390605 0.399512 0.408532 0.423151 0.409651 0.370432 Avg 14.1
-21.1 -19 -8.2 5.4 7.9 10.3 14.2 10.6

$ 56 2-Fluorobiphenyl 1.648234 1.429673 1.345285 1.396033 1.497081 1.505630 1.518304 1.563774 1.500612 1.489403 Avg 6.1
10.7 -4 -9.7 -6.3 0.5 1.1 1.9 5 0.8

184 Biphenyl 1.624936 1.572951 1.566639 1.702809 1.699098 1.701244 1.742382 1.640484 1.656318 Avg 3.9
-1.9 -5 -5.4 2.8 2.6 2.7 5.2 -1

58 2-Chloronaphthalene 1.195270 1.124465 1.138254 1.235644 1.250689 1.261924 1.299030 1.251924 1.219650 Avg 5.1
-2 -7.8 -6.7 1.3 2.5 3.5 6.5 2.6

183 Diphenyl ether 0.857531 0.821059 0.846691 0.862385 0.886199 0.882585 0.859408 Avg 2.8
-0.2 -4.5 -1.5 0.3 3.1 2.7

60 2-Nitroaniline 0.242907 0.256000 0.325520 0.382238 0.389325 0.401211 0.403045 0.404284 0.028054 0.408335 WLn 8.3 0.998
15.6 -9.3 -9.1 -0.8 -0.9 1.1 0.9 0.9

62 Dimethylphthalate 1.223208 1.199963 1.234125 1.342398 1.355177 1.361755 1.400818 1.356437 1.309235 Avg 5.9
-6.6 -8.3 -5.7 2.5 3.5 4 7 3.6

65 2,6-Dinitrotoluene 0.232779 0.260509 0.290336 0.326320 0.334291 0.340275 0.354473 0.348026 0.310876 Avg 14.4
-25.1 -16.2 -6.6 5 7.5 9.5 14 12

64 Acenaphthylene 1.597001 1.627345 1.628903 1.718473 1.855681 1.813863 1.808132 1.851827 1.755282 1.739612 Avg 5.8
-8.2 -6.5 -6.4 -1.2 6.7 4.3 3.9 6.5 0.9

66 3-Nitroaniline 0.180378 0.187681 0.253938 0.297869 0.305607 0.322500 0.329712 0.334864 0.032840 0.332148 WLn 10.5 0.997
20 -10.7 -10.4 -3.8 -3.6 0.4 1.9 3

68 Acenaphthene 1.420140 1.265888 1.208649 1.224003 1.293967 1.270938 1.269217 1.297969 1.234508 1.276142 Avg 4.9
11.3 -0.8 -5.3 -4.1 1.4 -0.4 -0.5 1.7 -3.3

69 2,4-Dinitrophenol 0.070416 0.109960 0.159922 0.173891 0.187871 0.198120 0.200139 0.154871 0.204210 WLn 9.5 0.994
11.9 -15.2 -6.2 -4.5 -0.3 3.2 3.2

70 4-Nitrophenol 0.098063 0.129712 0.162085 0.152691 0.158135 0.162257 0.153564 0.081247 0.163718 WLn 4.3 0.998
0.5 -4.5 7.1 -1.3 0.7 2.4 -3.5

73 2,4-Dinitrotoluene 0.259731 0.303697 0.352752 0.417690 0.425715 0.428984 0.442994 0.430792 0.025878 0.440788 WLn 6.3 0.999
10.7 -5.2 -9.6 -0.1 0 -0.1 2.6 -0.5

71 Dibenzofuran 1.893159 1.684934 1.598625 1.604197 1.663312 1.643498 1.658367 1.704463 1.625013 1.675063 Avg 5.3
13 0.6 -4.6 -4.2 -0.7 -1.9 -1 1.8 -3

76 2,3,4,6-Tetrachlorophe 0.188194 0.201647 0.213572 0.258504 0.268975 0.280099 0.292243 0.291255 0.026875 0.288817 WLn 10.5 0.996
18.9 -3.3 -15.3 -5.1 -3.3 -0.3 3.3 2.6
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78 Diethylphthalate 1.141915 1.123021 1.186412 1.291375 1.264152 1.270058 1.311680 1.247785 1.229550 Avg 5.7
-7.1 -8.7 -3.5 5 2.8 3.3 6.7 1.5

80 4-Chlorophenylphenylet 0.623652 0.588441 0.597504 0.639065 0.649123 0.668941 0.702920 0.686302 0.644493 Avg 6.3
-3.2 -8.7 -7.3 -0.8 0.7 3.8 9.1 6.5

79 Fluorene 1.608868 1.413273 1.353665 1.365344 1.454157 1.448193 1.459835 1.507482 1.454798 1.451735 Avg 5.2
10.8 -2.6 -6.8 -6 0.2 -0.2 0.6 3.8 0.2

84 4,6-Dinitro-2-methylph 0.089699 0.120488 0.125728 0.127784 0.137610 0.135122 0.094848 0.145278 WLn 2 0.999
-0.3 1.9 -0.8 -2.6 2.3 -0.7

83 4-Nitroaniline 0.148582 0.165629 0.232611 0.293094 0.304022 0.318641 0.331087 0.331523 0.038283 0.331023 WLn 11.9 0.996
21.5 -11.7 -14.4 -3.8 -3.1 0.1 3.1 2.7

86 n-Nitrosodiphenylamine 0.545287 0.541556 0.545712 0.591586 0.574055 0.582078 0.604208 0.584103 0.571073 Avg 4.2
-4.5 -5.2 -4.4 3.6 0.5 1.9 5.8 2.3

87 Azobenzene 0.816319 0.836937 0.872521 0.885303 0.841571 0.824764 0.858554 0.808975 0.843118 Avg 3.2
-3.2 -0.7 3.5 5 -0.2 -2.2 1.8 -4

$ 88 2,4,6-Tribromophenol 0.069396 0.085222 0.089576 0.092832 0.098943 0.101412 0.089563 Avg 12.9
-22.5 -4.8 0 3.6 10.5 13.2

94 4-Bromophenylphenyleth 0.176894 0.179270 0.183380 0.202531 0.207078 0.208892 0.221223 0.219406 0.199834 Avg 8.9
-11.5 -10.3 -8.2 1.3 3.6 4.5 10.7 9.8

96 Hexachlorobenzene 0.179658 0.175096 0.181842 0.203466 0.210988 0.210654 0.227600 0.225107 0.201801 Avg 10.2
-11 -13.2 -9.9 0.8 4.6 4.4 12.8 11.5

200 Atrazine 0.157075 0.159011 0.192361 0.215826 0.215029 0.223336 0.223232 0.222259 0.201016 Avg 14.1
-21.9 -20.9 -4.3 7.4 7 11.1 11.1 10.6

202 Octadecane 0.536134 0.521498 0.532894 0.548044 0.519473 0.503540 0.516085 0.485384 0.520381 Avg 3.8
3 0.2 2.4 5.3 -0.2 -3.2 -0.8 -6.7

99 Pentachlorophenol 0.082780 0.100082 0.133572 0.141352 0.147465 0.155129 0.157686 0.121131 0.159237 WLn 8.6 0.996
12.6 -12.9 -4 -3.2 -1.3 2.3 3.1

103 Phenanthrene 1.371129 1.123969 1.068895 1.086682 1.157724 1.135550 1.103393 1.151948 1.095238 1.143836 Avg 7.9
19.9 -1.7 -6.6 -5 1.2 -0.7 -3.5 0.7 -4.2

104 Anthracene 1.064425 0.960794 0.958472 1.024771 1.095342 1.081711 1.064619 1.103473 1.042750 1.044040 Avg 5.1
2 -8 -8.2 -1.8 4.9 3.6 2 5.7 -0.1

106 Carbazole 0.963489 0.946264 0.959703 1.022902 0.985608 0.970959 1.003626 0.961799 0.976794 Avg 2.6
-1.4 -3.1 -1.7 4.7 0.9 -0.6 2.7 -1.5

109 Di-n-butylphthalate 0.939184 1.008965 1.127484 1.270927 1.220572 1.194138 1.221546 1.150748 1.141696 Avg 10.0
-17.7 -11.6 -1.2 11.3 6.9 4.6 7 0.8

114 Fluoranthene 1.061478 1.006668 1.004643 1.057067 1.151253 1.116648 1.094503 1.136219 1.087621 1.079567 Avg 4.8
-1.7 -6.8 -6.9 -2.1 6.6 3.4 1.4 5.2 0.7

115 Benzidine 0.353811 0.462073 0.649427 0.792615 0.793765 0.802074 0.743301 0.741875 0.155780 0.788731 WLn 7.1 0.997
7.2 -10.3 -5.2 6.7 4.8 4.8 -3.3 -3.9

116 Pyrene 1.243883 1.141288 1.136311 1.194740 1.300191 1.251178 1.224385 1.274026 1.217753 1.220417 Avg 4.6
1.9 -6.5 -6.9 -2.1 6.5 2.5 0.3 4.4 -0.2

$ 117 Terphenyl-d14 0.925351 0.814370 0.787491 0.812920 0.892692 0.880527 0.882741 0.930166 0.893945 0.868911 Avg 5.9
6.5 -6.3 -9.4 -6.4 2.7 1.3 1.6 7 2.9
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122 Butylbenzylphthalate 0.333857 0.376465 0.460436 0.584524 0.576881 0.582394 0.597682 0.580621 0.028816 0.598398 WLn 8.2 0.998
13.4 -8.3 -11.5 3.4 0.2 0.2 2.2 -1

130 bis(2-Ethylhexyl)phtha 0.405471 0.476531 0.616250 0.807892 0.794553 0.808857 0.837862 0.809953 0.033224 0.835897 WLn 9.2 0.997
15 -9.8 -13 3.3 -0.5 0.1 2.9 -0.9

125 3,3'-Dichlorobenzidine 0.242533 0.256342 0.276575 0.354880 0.385432 0.415407 0.426575 0.464877 0.083215 0.468785 Ln 51 0.992
*118.2 *37.9 -7.7 -7.7 -6.7 -3.1 -2.3 4.7

127 Benzo(a)Anthracene 1.259771 0.997348 0.977822 1.034505 1.160461 1.130132 1.126179 1.178233 1.139258 1.111523 Avg 8.2
13.3 -10.3 -12 -6.9 4.4 1.7 1.3 6 2.5

129 Chrysene 1.333166 1.102340 1.045817 1.065692 1.152563 1.137243 1.135488 1.192383 1.138213 1.144767 Avg 7.3
16.5 -3.7 -8.6 -6.9 0.7 -0.7 -0.8 4.2 -0.6

131 Di-n-octylphthalate 0.583141 0.724476 0.979386 1.292972 1.331210 1.376808 1.454195 1.412717 0.039171 1.437373 WLn 11.2 0.995
18.9 -10.4 -16.2 -2.2 -2.2 -0.3 4.3 0.9

132 Benzo(b)fluoranthene 1.009735 0.900040 0.889015 0.996158 1.122527 1.101765 1.166904 1.216630 1.168704 1.063498 Avg 11.3
-5.1 -15.4 -16.4 -6.3 5.6 3.6 9.7 14.4 9.9

134 Benzo(k)fluoranthene 1.076465 0.938698 0.994647 1.046817 1.166793 1.213587 1.192915 1.305783 1.310448 1.138462 Avg 11.6
-5.4 -17.5 -12.6 -8 2.5 6.6 4.8 14.7 15.1

135 Benzo(a)pyrene 0.777994 0.741613 0.773169 0.854716 0.963791 0.985825 0.996492 1.051953 1.035681 0.909026 Avg 13.5
-14.4 -18.4 -14.9 -6 6 8.4 9.6 15.7 13.9

138 Indeno(1,2,3-c,d)pyren 1.100605 1.056873 1.081209 1.139396 1.233813 1.186496 1.196754 1.244891 1.191854 1.159099 Avg 5.8
-5 -8.8 -6.7 -1.7 6.4 2.4 3.2 7.4 2.8

139 Dibenzo(a,h)anthracene 1.030705 0.935187 0.951657 0.992647 1.099852 1.069058 1.100800 1.160854 1.103289 1.049339 Avg 7.3
-1.8 -10.9 -9.3 -5.4 4.8 1.9 4.9 10.6 5.1

140 Benzo(g,h,i)perylene 1.038115 0.922327 0.924345 0.950942 0.987564 0.917134 0.916881 0.941723 0.877920 0.941884 Avg 5.0
10.2 -2.1 -1.9 1 4.8 -2.6 -2.7 0 -6.8

QC Flag Legend
C - Fails Curve Fit Error Test
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69
2,4-D

initrophenol
8.301

8.301
8.306

8.306
8.306

8.312
8.312

8.306
0.054

70
4-N

itrophenol
8.370

8.370
8.370

8.370
8.376

8.376
8.381

8.373
0.051

73
2,4-D

initrotoluene
8.402

8.402
8.402

8.408
8.408

8.408
8.413

8.413
8.407

0.054
71

D
ibenzofuran

8.434
8.435

8.434
8.434

8.440
8.440

8.440
8.440

8.440
8.437

0.034
76

2,3,4,6-T
etrachlorophe

8.536
8.536

8.536
8.536

8.536
8.542

8.542
8.542

8.538
0.033

78
D

iethylphthalate
8.568

8.568
8.568

8.568
8.568

8.574
8.574

8.579
8.571

0.048
80

4-C
hlorophenylphenylet

8.697
8.697

8.697
8.697

8.697
8.697

8.697
8.697

8.697
0.001

79
Fluorene

8.723
8.723

8.723
8.723

8.729
8.729

8.729
8.729

8.729
8.726

0.033
84

4,6-D
initro-2-m

ethylph
8.750

8.750
8.750

8.755
8.756

8.756
8.753

0.035
83

4-N
itroaniline

8.766
8.766

8.761
8.761

8.761
8.761

8.766
8.766

8.763
0.032

86
n-N

itrosodiphenylam
ine

8.798
8.798

8.798
8.798

8.798
8.804

8.804
8.804

8.800
0.032

87
A

zobenzene
8.830

8.830
8.830

8.830
8.830

8.836
8.836

8.836
8.832

0.032
$

88
2,4,6-T

ribrom
ophenol

8.932
8.937

8.937
8.937

8.937
8.937

8.936
0.025

94
4-B

rom
ophenylphenyleth

9.114
9.114

9.114
9.114

9.114
9.114

9.114
9.114

9.114
0.001

96
H

exachlorobenzene
9.189

9.189
9.189

9.189
9.189

9.194
9.194

9.194
9.191

0.031
200

A
trazine

9.215
9.215

9.215
9.215

9.215
9.215

9.216
9.221

9.216
0.020

202
O

ctadecane
9.290

9.290
9.290

9.290
9.290

9.290
9.290

9.290
9.290

0.001
99

Pentachlorophenol
9.360

9.360
9.365

9.365
9.365

9.365
9.365

9.364
0.028

103
Phenanthrene

9.547
9.547

9.547
9.552

9.552
9.552

9.552
9.553

9.558
9.551

0.038
104

A
nthracene

9.590
9.590

9.590
9.595

9.595
9.595

9.595
9.595

9.595
9.593

0.028
106

C
arbazole

9.724
9.724

9.723
9.729

9.729
9.729

9.729
9.729

9.727
0.029

109
D

i-n-butylphthalate
9.921

9.921
9.921

9.927
9.927

9.927
9.927

9.927
9.925

0.028
114

Fluoranthene
10.617

10.617
10.617

10.617
10.617

10.617
10.617

10.622
10.622

10.618
0.023

115
B

enzidine
10.729

10.729
10.729

10.734
10.734

10.740
10.745

10.750
10.736

0.075
116

Pyrene
10.857

10.857
10.857

10.857
10.857

10.857
10.863

10.863
10.863

10.859
0.025

$
117

T
erphenyl-d14

10.948
10.948

10.948
10.954

10.954
10.954

10.954
10.954

10.954
10.952

0.025
122

B
utylbenzylphthalate

11.456
11.451

11.456
11.456

11.456
11.457

11.457
11.457

11.456
0.017

130
bis(2-E

thylhexyl)phtha
12.130

12.130
12.130

12.130
12.130

12.130
12.131

12.136
12.131

0.016
125

3,3'-D
ichlorobenzidine

12.227
12.221

12.221
12.221

12.227
12.227

12.227
12.227

12.225
0.023

127
B

enzo(a)A
nthracene

12.285
12.286

12.286
12.285

12.285
12.285

12.291
12.291

12.291
12.287

0.022
129

C
hrysene

12.339
12.339

12.339
12.339

12.344
12.344

12.350
12.350

12.355
12.344

0.049
131

D
i-n-octylphthalate

13.066
13.066

13.066
13.066

13.066
13.066

13.067
13.072

13.067
0.015

132
B

enzo(b)fluoranthene
13.869

13.869
13.869

13.869
13.874

13.874
13.879

13.880
13.885

13.874
0.044

134
B

enzo(k)fluoranthene
13.906

13.906
13.906

13.911
13.917

13.917
13.922

13.922
13.928

13.915
0.058

135
B

enzo(a)pyrene
14.387

14.388
14.388

14.387
14.393

14.393
14.398

14.398
14.404

14.393
0.042

138
Indeno(1,2,3-c,d)pyren

16.404
16.404

16.404
16.409

16.420
16.420

16.436
16.442

16.452
16.421

0.111
139

D
ibenzo(a,h)anthracene

16.415
16.415

16.409
16.420

16.431
16.431

16.441
16.447

16.452
16.429

0.094
140

B
enzo(g,h,i)perylene

16.992
16.992

16.987
16.998

17.008
17.008

17.019
17.025

17.030
17.007

0.091
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 6 R
esponse

B
atch:

\\O
rganics\hh\chem

\m
sd10.i\10052218D

.b
M

ethod:
8270D

LV
I-10.M

Instrum
ent:

m
sd10

C
al S

tart D
ate:

22-M
ay-2018 18:42:30

C
al E

nd D
ate:

23-M
ay-2018 04:25:30

Last M
odified:

23-M
ay-2018 08:37:30

N
o.C

om
pounds:

175
Integrator:

falcon

In
te

rn
a

l S
ta

n
d

a
rd

s
*  16 1,4-D

ichlorobenzene-d4
*  41 N

aphthalene-d8
*  67 A

cenaphthene-d10
* 102 P

henanthrene-d10
* 128 C

hrysene-d12
* 136 P

erylene-d12

C
olum

n1:
ZebronZB

-S
V

 (0.25 m
m

)
D

etector:
M

S
 S

can

C
om

pound
L

evel1
C

onc/R
sp

L
evel2

C
onc/R

sp
L

evel3
C

onc/R
sp

L
evel4

C
onc/R

sp
L

evel5
C

onc/R
sp

L
evel6

C
onc/R

sp
L

evel7
C

onc/R
sp

L
evel8

C
onc/R

sp
L

evel9
C

onc/R
sp

Istd
#

S
214

T
otalPA

H
s

0.20000
#16

530398
193

1,4-D
ioxane

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#16
9088

16116
38708

93471
141941

223909
264188

301270
2

N
-N

itrosodim
ethylam

ine
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#16

23387
42293

89970
232839

314051
486024

531934
660995

1
pyridine

1.0000
2.0000

5.0000
10.000

15.000
20.000

#16
26288

51228
106498

308415
468300

758516
$

6
2-Fluorophenol

0.20000
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#16

10395
55325

110981
258996

664256
1050653

1354624
1542575

1973963
199

B
enzaldehyde

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#16
31975

63127
179933

353486
498883

687741
1053248

1093081
$

9
Phenol-d5

0.20000
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#16

13049
69707

136568
350834

857713
1405645

1715676
1975875

2458452
10

Phenol
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#16

71358
139324

364545
906990

1476930
1817876

2065765
2574743

11
A

niline
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#16

4694
15723

58532
86369

188857
137565

137779
147960

12
bis(2-C

hloroethyl)ethe
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#16

45690
85149

194345
464356

759204
947646

1064054
1310455

201
n-D

ecane
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#16

66582
124248

269421
668476

907802
1443304

1620603
1921756

13
2-C

hlorophenol
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#16

58666
111448

267301
652549

1094711
1376798

1566899
1968083

14
1,3-D

ichlorobenzene
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#16

67916
126779

259428
700527

941789
1447748

1603605
2026053

17
1,4-D

ichlorobenzene
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#16

71555
134433

268407
729661

993029
1511187

1661520
2111681

18
B

enzylalcohol
2.0000

5.0000
10.000

15.000
20.000

25.000
#16

21433
115232

373669
644862

811159
934623

19
1,2-D

ichlorobenzene
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#16

66481
124376

246189
654557

963650
1399797

1549771
1967695

21
bis(2C

hloro1m
ethylethy

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#16
85164

156654
373805

864513
1376820

1653145
1879741

2271175
20

o-C
resol

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#16
51491

104237
253203

621447
1018736

1328725
1531726

1888559
26

n-N
itroso-di-n-propyla

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#16
37723

75570
199620

459857
748939

898799
1036373

1286825
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\m
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LV

I-10.m
C

olum
n1:

ZebronZB
-S

V
 (0.25 m

m
)

D
etector:

M
S

 S
can

C
om

pound
L

evel1
C

onc/R
sp

L
evel2

C
onc/R

sp
L

evel3
C

onc/R
sp

L
evel4

C
onc/R

sp
L

evel5
C

onc/R
sp

L
evel6

C
onc/R

sp
L

evel7
C

onc/R
sp

L
evel8

C
onc/R

sp
L

evel9
C

onc/R
sp

Istd
#

23
m

+p-C
resol

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#16
56970

112032
305107

739275
1138992

1390725
1585238

2014213
24

A
cetophenone

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#16
78658

150257
389108

904725
1474798

1771947
2014463

2507854
28

H
exachloroethane

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#16
23434

45029
88353

247075
342577

527165
579211

735414
$

29
N

itrobenzene-d5
0.20000

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#41
10570

56533
107640

286798
699727

1138792
1366383

1568880
1939422

30
N

itrobenzene
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#41

61504
116729

301889
705111

1129117
1368352

1553644
1918404

32
Isophorone

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#41
92917

183693
486003

1185517
1952955

2407967
2789613

3456592
34

2,4-D
im

ethylphenol
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#41

40103
72972

199788
491755

771445
930500

1096355
1370623

33
2-N

itrophenol
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#41

23362
49213

135930
345769

595862
724417

840270
1063657

35
bis(2-C

hloroethoxy)m
et

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#41
67368

126840
319711

736541
1207251

1475270
1702837

2144463
36

B
enzoic

acid
2.0000

4.0000
10.000

20.000
30.000

40.000
50.000

60.000
#41

33995
73342

249435
753794

1306046
1670981

1970024
2523652

38
2,4-D

ichlorophenol
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#41

41768
82312

217452
523752

875135
1079038

1254175
1612556

40
1,2,4-T

richlorobenzene
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#41

51139
91773

229042
551622

939821
1139932

1310569
1635005

43
N

aphthalene
0.20000

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#41
41014

187848
341984

843685
1937569

3120982
3740779

4226412
5159580

44
4-C

hloroaniline
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#41

56640
121529

319704
762763

1102639
1437755

1908060
2185759

45
2,6-D

ichlorophenol
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#41

44635
85760

221252
525875

884002
1099709

1270517
1622503

47
H

exachlorobutadiene
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#41

26933
48768

124323
305708

516491
627782

719026
905759

196
C

aprolactam
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#41

12303
24745

74227
188617

280981
375865

508405
580283

49
4-C

hloro-3-m
ethylpheno

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#41
46252

87602
231202

569918
924952

1151014
1323939

1655796
51

2-M
ethylnaphthalene

0.20000
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#41

26981
119429

222575
547408

1270482
2127380

2600122
3025001

3772154
204

1-M
ethylnaphthalene

0.20000
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#41

27071
118426

220084
534825

1249372
2074700

2532349
2944482

3636672
53

H
exachlorocyclopentadi

5.0000
10.000

25.000
50.000

75.000
100.00

125.00
150.00

#67
118820

237109
644419

1595541
2600700

3057871
3466514

4074074
52

1,2,4,5-T
etrachloroben

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#67
46771

84561
215958

517759
895730

1108388
1293133

1649047
54

2,4,6-T
richlorophenol

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#67
24324

49781
132182

341071
577013

714968
839340

1066284
55

2,4,5-T
richlorophenol

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#67
26076

52974
146082

372370
619401

777019
899519

1134971
$

56
2-Fluorobiphenyl

0.20000
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#67

28890
127626

237578
599921

1427192
2334319

2887778
3324213

4157563
184

B
iphenyl

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#67
145057

277784
673236

1623316
2634272

3235726
3703890

4545090
58

2-C
hloronaphthalene

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#67
106701

198581
489145

1177960
1939061

2400150
2761430

3468552
183

D
iphenylether

1.0000
2.0000

5.0000
10.000

15.000
20.000

#67
81434

158505
381723

836813
1243991

1699470

104
of228



R
eport D

ate: 23-M
ay-2018 09:12:04

A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40
M

ethod P
ath:

\\O
rganics\hh\chem

\m
sd10.i\10052218D

.b\8270D
LV

I-10.m
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V
 (0.25 m

m
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D
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M
S

 S
can

C
om

pound
L

evel1
C

onc/R
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L
evel2

C
onc/R

sp
L

evel3
C

onc/R
sp

L
evel4

C
onc/R

sp
L

evel5
C

onc/R
sp

L
evel6

C
onc/R

sp
L

evel7
C

onc/R
sp

L
evel8

C
onc/R

sp
L

evel9
C

onc/R
sp

Istd
#

60
2-N

itroaniline
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#67

22873
46772

142342
360137

539062
716705

941748
1083482

62
D

im
ethylphthalate

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#67
109195

211914
530344

1279730
2101058

2590025
2977806

3758114
65

2,6-D
initrotoluene

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#67
20780

46006
124767

311086
518283

647195
753526

964234
64

A
cenaphthylene

0.20000
1.0000

2.0000
5.0000

10.000
15.000

20.000
25.000

30.000
#67

27992
145272

287665
738484

1769051
2812202

3439024
3936545

4863146
66

3-N
itroaniline

1.0000
2.0000

5.0000
10.000

15.000
20.000

25.000
30.000

#67
16985

34290
111041
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5.0000
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30.000

#128
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1.0000
2.0000

5.0000
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Report Date: 23-May-2018 09:11:40 AIM Revision: 1.0  20-Sep-2017 14:04:40

Shealy Environmental Services

Data File: \\Organics\hh\chem\msd10.i\10052218D.b\100522D03.D
Injection Date: 22-May-2018 18:42:30 Inst. ID: msd10.i Operator: CMP2
Client ID: 1STD0.2CB Lab ID: SVMS 3451
Sample Info: 10052218D.b, SVMS 3451
Injection Vol. 5.00 uL Dil. Factor:   1.0
Column1: ZebronZB-SV (0.25 mm) Detector: MS Scan

3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0Min

0

3

6

9

12

15

18

21

24

27

30

33

36

39

42

45

48

51

54

57

60

63

66

69

72

75

78

81

Y
(X

10
00

00
)

100522D03[MS Scan Chro]:Total
$ 

2-
Fl

uo
ro

ph
en

ol
(4

.6
42

)

$ 
P

he
no

l-d
5(

5.
37

0)

* 
1,

4-
D

ic
hl

or
ob

en
ze

ne
-d

4(
5.

78
2)

$
N

itr
ob

en
ze

ne
-d

5(
6.

23
6)

*
N

ap
ht

ha
le

ne
-d

8(
6.

79
8)

+

  2
-M

et
hy

ln
ap

ht
ha

le
ne

(7
.4

98
)+

  A
ce

na
ph

th
yl

en
e(

8.
26

3)
+

  D
ib

en
zo

fu
ra

n(
8.

52
0)

  F
lu

or
en

e(
8.

55
2)

+

* 
P

he
na

nt
hr

en
e-

d1
0(

9.
53

1)
+

  A
nt

hr
ac

en
e(

9.
59

0)

  B
en

zo
(a

)A
nt

hr
ac

en
e(

12
.3

07
)+

  B
en

zo
(b

)fl
uo

ra
nt

he
ne

(1
3.

86
9)

+

  B
en

zo
(a

)p
yr

en
e(

14
.4

89
)+

11
0

of
22

8



R
eport D

ate: 23-M
ay-2018 09:11:41

A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40

S
healy E

nvironm
ental S

ervices
Target C

om
pound Q

uantitation R
eport

D
ata File:

\\O
rganics\hh\chem

\m
sd10.i\10052218D

.b\100522D
04.D

Lab S
am

ple ID
:

S
V

M
S

 3452
C

lient S
am

ple ID
:

1S
TD

001C
B

Injection D
ate:

22-M
ay-2018 19:07:30

D
il. Factor:

  1.0
O

perator:
C

M
P

2
Inst. ID

:
m

sd10.i
S

am
ple Info:

10052218D
.b, S

V
M

S
 3452

M
isc. Info:

1S
TD

001
M

ethod:
\\O

rganics\hh\chem
\m

sd10.i\10052218D
.b\8270D

LV
I-10.m

M
ethod D

ate:
23-M

ay-2018 08:37:30
Q

uant M
ethod:

IS
TD

C
alib D

ate:
C

alib File:
23-M

ay-2018 04:25:30
100522D

27.D
S

am
ple Type:

Ical, Level: 2
A

LS
 B

ottle:
2

C
pnd S

ublist:
1S

TD
.sub

M
atrix/Level:

W
ater/Low

Target  4.14
Integrator:

falcon

C
oncentration Form

ula:    A
m

t * D
F * (U

f * V
t/V

o)/V
i * C

pndV
ariable

N
am

e
V

alue
D

escription
D

F
1.0000

D
ilution

Factor
U

f
1.0000

ng
unitcorrection

factor
V

t
5000.00

V
olum

e
offinalextract(uL)

V
o

250.00
V

olum
e

ofsam
ple

extracted
(m

L)
V

i
5.0000

V
olum

e
injected

(uL)
C

pnd
V

ariable
LocalC

pnd
V

ariable

C
olum

n1:
ZebronZB

-S
V

 (0.25 m
m

)
D

etector:
M

S
 S

can
D

ata R
eview

er:
cm

p2
R

eview
 D

ate:
23-M

ay-2018 08:12:30

C
om

pound
Sig

R
T

(m
in.)

C
alR

T
(m

in.)
D

ltR
T

(m
in.)

R
esponse

C
alA

m
t

ng
O

nC
olA

m
t

ng
Flags

  193 1,4-D
ioxane

58.0
3.840

3.840
0.000

      9088
1.0000

1.0000
    2 N

-N
itrosodim

ethylam
ine

42.0
4.038

4.038
0.000

     23387
1.0000

1.0000
    1 pyridine

79.0
4.161

4.161
0.000

     26288
1.0000

1.0000
$   6 2-Fluorophenol

112.0
4.851

4.851
0.000

     55325
1.0000

0.98652
$   9 P

henol-d5
99.0

5.482
5.482

0.000
     69707

1.0000
0.98837

   10 P
henol

94.0
5.493

5.493
0.000

     71358
1.0000

1.0000
   11 A

niline
66.0

5.546
5.546

0.000
      4694

1.0000
1.0000

   12 bis(2-C
hloroethyl)ether

63.0
5.546

5.546
0.000

     45690
1.0000

1.0000
  201 n-D

ecane
57.0

5.578
5.578

0.000
     66582

1.0000
1.0000

   13 2-C
hlorophenol

128.0
5.637

5.637
0.000

     58666
1.0000

1.0000
   14 1,3-D

ichlorobenzene
146.0

5.739
5.739

0.000
     67916

1.0000
1.0000

*  16 1,4-D
ichlorobenzene-d4

152.0
5.782

5.782
0.000

    856031
20.000

20.000
   17 1,4-D

ichlorobenzene
146.0

5.792
5.792

0.000
     71555

1.0000
1.0000

   18 B
enzyl alcohol

79.0
5.905

5.905
0.000

      3836
1.0000

1.0000
M

   19 1,2-D
ichlorobenzene

146.0
5.921

5.921
0.000

     66481
1.0000

1.0000
   20 o-C

resol
108.0

5.942
5.942

0.000
     51491

1.0000
1.0000

   21 bis(2C
hloro1m

ethylethyl)ether
45.0

5.942
5.942

0.000
     85164

1.0000
1.0000

   23 m
+p-C

resol
107.0

6.060
6.060

0.000
     56970

1.0000
1.0000

   26 n-N
itroso-di-n-propylam

ine
70.0

6.049
6.049

0.000
     37723

1.0000
1.0000

   24 A
cetophenone

105.0
6.081

6.081
0.000

     78658
1.0000

1.0000
   28 H

exachloroethane
117.0

6.183
6.183

0.000
     23434

1.0000
1.0000

$  29 N
itrobenzene-d5

82.0
6.215

6.215
0.000

     56533
1.0000

1.0067
   30 N

itrobenzene
77.0

6.231
6.231

0.000
     61504

1.0000
1.0000

111
of228



R
eport D

ate: 23-M
ay-2018 09:11:41

A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40
D

ata File:
\\O

rganics\hh\chem
\m

sd10.i\10052218D
.b\100522D

04.D

C
om

pound
Sig

R
T

(m
in.)

C
alR

T
(m

in.)
D

ltR
T

(m
in.)

R
esponse

C
alA

m
t

ng
O

nC
olA

m
t

ng
Flags

   32 Isophorone
82.0

6.397
6.397

0.000
     92917

1.0000
1.0000

   34 2,4-D
im

ethylphenol
107.0

6.482
6.482

0.000
     40103

1.0000
1.0000

   33 2-N
itrophenol

139.0
6.482

6.482
0.000

     23362
1.0000

1.0000
   36 B

enzoic acid
105.0

6.525
6.525

0.000
     33995

2.0000
2.0000

   35 bis(2-C
hloroethoxy)m

ethane
93.0

6.546
6.546

0.000
     67368

1.0000
1.0000

   38 2,4-D
ichlorophenol

162.0
6.675

6.675
0.000

     41768
1.0000

1.0000
   40 1,2,4-Trichlorobenzene

180.0
6.734

6.734
0.000

     51139
1.0000

1.0000
*  41 N

aphthalene-d8
136.0

6.798
6.798

0.000
   3513235

20.000
20.000

   43 N
aphthalene

128.0
6.814

6.814
0.000

    187848
1.0000

0.92931
   45 2,6-D

ichlorophenol
162.0

6.857
6.857

0.000
     44635

1.0000
1.0000

   47 H
exachlorobutadiene

224.6
6.889

6.889
0.000

     26933
1.0000

1.0000
   49 4-C

hloro-3-m
ethylphenol

107.0
7.236

7.236
0.000

     46252
1.0000

1.0000
   51 2-M

ethylnaphthalene
142.0

7.375
7.375

0.000
    119429

1.0000
0.91235

  204 1-M
ethylnaphthalene

142.0
7.466

7.466
0.000

    118426
1.0000

0.90652
   53 H

exachlorocyclopentadiene
237.0

7.499
7.499

0.000
    118820

5.0000
5.0000

   52 1,2,4,5-Tetrachlorobenzene
216.0

7.509
7.509

0.000
     46771

1.0000
1.0000

   54 2,4,6-Trichlorophenol
196.0

7.611
7.611

0.000
     24324

1.0000
1.0000

   55 2,4,5-Trichlorophenol
196.0

7.654
7.654

0.000
     26076

1.0000
1.0000

$  56 2-Fluorobiphenyl
172.0

7.664
7.664

0.000
    127626

1.0000
0.92899

  184 B
iphenyl

154.0
7.755

7.755
0.000

    145057
1.0000

1.0000
   58 2-C

hloronaphthalene
162.0

7.793
7.793

0.000
    106701

1.0000
1.0000

   62 D
im

ethylphthalate
163.0

7.991
7.991

0.000
    109195

1.0000
1.0000

   65 2,6-D
initrotoluene

165.0
8.060

8.060
0.000

     20780
1.0000

1.0000
   64 A

cenaphthylene
152.0

8.151
8.151

0.000
    145272

1.0000
1.0094

*  67 A
cenaphthene-d10

164.0
8.263

8.263
0.000

   1785387
20.000

20.000
   68 A

cenaphthene
153.0

8.290
8.290

0.000
    113005

1.0000
0.94257

   69 2,4-D
initrophenol

184.0
8.306

8.306
0.000

      9997
2.0000

2.0000
   70 4-N

itrophenol
109.0

8.376
8.376

0.000
     17509

2.0000
2.0000

M
   73 2,4-D

initrotoluene
165.0

8.402
8.402

0.000
     23186

1.0000
1.0000

   71 D
ibenzofuran

168.0
8.435

8.435
0.000

    150413
1.0000

0.94181
   76 2,3,4,6-Tetrachlorophenol

232.0
8.536

8.536
0.000

     16800
1.0000

1.0000
   78 D

iethylphthalate
149.0

8.568
8.568

0.000
    101938

1.0000
1.0000

   80 4-C
hlorophenylphenylether

204.0
8.697

8.697
0.000

     55673
1.0000

1.0000
   79 Fluorene

166.0
8.723

8.723
0.000

    126162
1.0000

0.93528
   84 4,6-D

initro-2-m
ethylphenol

198.0
8.750

8.750
0.000

      6777
1.0000

1.0000
   86 n-N

itrosodiphenylam
ine

169.0
8.798

8.798
0.000

     78701
1.0000

1.0000
   87 A

zobenzene
77.0

8.830
8.830

0.000
    117819

1.0000
1.0000

$  88 2,4,6-Tribrom
ophenol

330.0
8.932

8.932
0.000

      7791
1.0000

1.3206
   94 4-B

rom
ophenylphenylether

248.0
9.114

9.114
0.000

     25531
1.0000

1.0000
   96 H

exachlorobenzene
284.0

9.189
9.189

0.000
     25930

1.0000
1.0000

  202 O
ctadecane

57.0
9.290

9.290
0.000

     77380
1.0000

1.0000
   99 P

entachlorophenol
266.0

9.365
9.365

0.000
     21331

2.0000
2.0000

* 102 P
henanthrene-d10

188.0
9.531

9.531
0.000

   2886592
20.000

20.000
  103 P

henanthrene
178.0

9.547
9.547

0.000
    162222

1.0000
0.90094

  104 A
nthracene

178.0
9.590

9.590
0.000

    138671
1.0000

0.94883
  106 C

arbazole
167.0

9.724
9.724

0.000
    139060

1.0000
1.0000

  109 D
i-n-butylphthalate

149.0
9.921

9.921
0.000

    135552
1.0000

1.0000
  114 Fluoranthene

202.0
10.617

10.617
0.000

    145292
1.0000

0.97350
  116 P

yrene
202.0

10.857
10.857

0.000
    150824

1.0000
0.95699

$ 117 Terphenyl-d14
244.0

10.948
10.948

0.000
    107621

1.0000
0.93621

  122 B
utylbenzylphthalate

149.0
11.456

11.456
0.000

     44120
1.0000

1.0000

112
of228



R
eport D

ate: 23-M
ay-2018 09:11:41

A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40
D

ata File:
\\O

rganics\hh\chem
\m

sd10.i\10052218D
.b\100522D

04.D

C
om

pound
Sig

R
T

(m
in.)

C
alR

T
(m

in.)
D

ltR
T

(m
in.)

R
esponse

C
alA

m
t

ng
O

nC
olA

m
t

ng
Flags

  130 bis(2-E
thylhexyl)phthalate

149.0
12.130

12.130
0.000

     53584
1.0000

1.0000
  127 B

enzo(a)A
nthracene

228.0
12.286

12.286
0.000

    131802
1.0000

0.88374
* 128 C

hrysene-d12
240.0

12.307
12.307

0.000
   2643050

20.000
20.000

  129 C
hrysene

228.0
12.339

12.339
0.000

    145677
1.0000

0.90522
  131 D

i-n-octylphthalate
149.0

13.066
13.066

0.000
     79042

1.0000
1.0000

  132 B
enzo(b)fluoranthene

252.0
13.869

13.869
0.000

    121996
1.0000

0.94256
  134 B

enzo(k)fluoranthene
252.0

13.906
13.906

0.000
    127236

1.0000
0.93164

  135 B
enzo(a)pyrene

252.0
14.388

14.388
0.000

    100522
1.0000

0.97606
* 136 P

erylene-d12
264.0

14.489
14.489

0.000
   2710903

20.000
20.000

  138 Indeno(1,2,3-c,d)pyrene
276.0

16.404
16.404

0.000
    143254

1.0000
0.97973

  139 D
ibenzo(a,h)anthracene

278.0
16.415

16.415
0.000

    126760
1.0000

0.95141
  140 B

enzo(g,h,i)perylene
276.0

16.992
16.992

0.000
    125017

1.0000
0.94094

C
o

m
p

o
u

n
d

 T
yp

e
 L

e
g

e
n

d
$ - S

urrogate
* - IS

TD

Q
C

 F
la

g
 L

e
g

e
n

d
P

rocessing Flags
R

eview
 Flags

  M
 - C

om
pound H

it/P
eak M

anually Integrated

113
of228
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Shealy Environmental Services
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Client ID: 1STD001CB Lab ID: SVMS 3452
Sample Info: 10052218D.b, SVMS 3452
Injection Vol. 5.00 uL Dil. Factor:   1.0
Column1: ZebronZB-SV (0.25 mm) Detector: MS Scan
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Report Date: 23-May-2018 09:11:41 AIM Revision: 1.0  20-Sep-2017 14:04:40

Shealy Environmental Services

Data File: \\Organics\hh\chem\msd10.i\10052218D.b\100522D05.D
Injection Date: 22-May-2018 19:31:30 Inst. ID: msd10.i Operator: CMP2
Client ID: 1STD002CB Lab ID: SVMS 3453
Sample Info: 10052218D.b, SVMS 3453
Injection Vol. 5.00 uL Dil. Factor:   1.0
Column1: ZebronZB-SV (0.25 mm) Detector: MS Scan
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Report Date: 23-May-2018 09:11:42 AIM Revision: 1.0  20-Sep-2017 14:04:40

Shealy Environmental Services

Data File: \\Organics\hh\chem\msd10.i\10052218D.b\100522D06.D
Injection Date: 22-May-2018 19:56:30 Inst. ID: msd10.i Operator: CMP2
Client ID: 1STD005CB Lab ID: SVMS 3454
Sample Info: 10052218D.b, SVMS 3454
Injection Vol. 5.00 uL Dil. Factor:   1.0
Column1: ZebronZB-SV (0.25 mm) Detector: MS Scan
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Column1: ZebronZB-SV (0.25 mm) Detector: MS Scan
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0.000
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15.000

15.572
    2 N
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ethylam
ine
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4.017

4.017
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    314051
15.000

14.931
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4.081
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0.000
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15.000

16.094
$   6 2-Fluorophenol

112.0
4.851

4.851
0.000

   1050653
15.000

17.831
$   9 P

henol-d5
99.0

5.482
5.482

0.000
   1405645

15.000
18.592

   10 P
henol

94.0
5.493

5.493
0.000

   1476930
15.000

18.403
   11 A

niline
66.0

5.546
5.546

0.000
    188857

15.000
24.204

   12 bis(2-C
hloroethyl)ether

63.0
5.552

5.552
0.000

    759204
15.000

17.530
  201 n-D

ecane
57.0

5.584
5.584

0.000
    907802

15.000
14.714

   13 2-C
hlorophenol

128.0
5.637

5.637
0.000

   1094711
15.000

17.982
   14 1,3-D

ichlorobenzene
146.0

5.744
5.744

0.000
    941789

15.000
15.023

*  16 1,4-D
ichlorobenzene-d4

152.0
5.782

5.782
0.000

    785413
20.000

20.000
   17 1,4-D

ichlorobenzene
146.0

5.792
5.792

0.000
    993029

15.000
15.148

   18 B
enzyl alcohol

79.0
5.878

5.878
0.000

    644862
15.000

17.100
   19 1,2-D

ichlorobenzene
146.0

5.921
5.921

0.000
    963650

15.000
15.829

   20 o-C
resol

108.0
5.948

5.948
0.000

   1018736
15.000

17.725
M

   21 bis(2C
hloro1m

ethylethyl)ether
45.0

5.942
5.942

0.000
   1376820

15.000
17.465

   23 m
+p-C

resol
107.0

6.060
6.060

0.000
   1138992

15.000
17.916

   26 n-N
itroso-di-n-propylam

ine
70.0

6.054
6.054

0.000
    748939

15.000
18.111

   24 A
cetophenone

105.0
6.081

6.081
0.000

   1474798
15.000

18.058
   28 H

exachloroethane
117.0

6.183
6.183

0.000
    342577

15.000
15.363

$  29 N
itrobenzene-d5

82.0
6.220

6.220
0.000

   1138792
15.000

16.034
   30 N

itrobenzene
77.0

6.236
6.236

0.000
   1129117

15.000
15.336

134
of228



R
eport D

ate: 23-M
ay-2018 09:11:43

A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40
D

ata File:
\\O

rganics\hh\chem
\m

sd10.i\10052218D
.b\100522D

08.D

C
om

pound
Sig

R
T

(m
in.)

C
alR

T
(m

in.)
D

ltR
T

(m
in.)

R
esponse

C
alA

m
t

ng
O

nC
olA

m
t

ng
Flags

   32 Isophorone
82.0

6.402
6.402

0.000
   1952955

15.000
15.739

   34 2,4-D
im

ethylphenol
107.0

6.482
6.482

0.000
    771445

15.000
15.448

   33 2-N
itrophenol

139.0
6.482

6.482
0.000

    595862
15.000

15.088
   36 B

enzoic acid
105.0

6.584
6.584

0.000
   1306046

30.000
29.019

   35 bis(2-C
hloroethoxy)m

ethane
93.0

6.547
6.547

0.000
   1207251

15.000
15.177

   38 2,4-D
ichlorophenol

162.0
6.675

6.675
0.000

    875135
15.000

15.674
   40 1,2,4-Trichlorobenzene

180.0
6.739

6.739
0.000

    939821
15.000

15.661
*  41 N

aphthalene-d8
136.0

6.798
6.798

0.000
   3993401

20.000
20.000

   43 N
aphthalene

128.0
6.819

6.819
0.000

   3120982
15.000

14.816
   45 2,6-D

ichlorophenol
162.0

6.857
6.857

0.000
    884002

15.000
15.508

   47 H
exachlorobutadiene

224.6
6.889

6.889
0.000

    516491
15.000

15.788
   49 4-C

hloro-3-m
ethylphenol

107.0
7.237

7.237
0.000

    924952
15.000

15.556
   51 2-M

ethylnaphthalene
142.0

7.381
7.381

0.000
   2127380

15.000
14.987

  204 1-M
ethylnaphthalene

142.0
7.467

7.467
0.000

   2074700
15.000

14.893
   53 H

exachlorocyclopentadiene
237.0

7.504
7.504

0.000
   2600700

75.000
82.273

   52 1,2,4,5-Tetrachlorobenzene
216.0

7.515
7.515

0.000
    895730

15.000
15.712

   54 2,4,6-Trichlorophenol
196.0

7.611
7.611

0.000
    577013

15.000
16.255

   55 2,4,5-Trichlorophenol
196.0

7.654
7.654

0.000
    619401

15.000
16.178

$  56 2-Fluorobiphenyl
172.0

7.670
7.670

0.000
   2334319

15.000
15.163

  184 B
iphenyl

154.0
7.761

7.761
0.000

   2634272
15.000

15.387
   58 2-C

hloronaphthalene
162.0

7.798
7.798

0.000
   1939061

15.000
15.382

   62 D
im

ethylphthalate
163.0

7.996
7.996

0.000
   2101058

15.000
15.526

   65 2,6-D
initrotoluene

165.0
8.066

8.066
0.000

    518283
15.000

16.130
   64 A

cenaphthylene
152.0

8.156
8.156

0.000
   2812202

15.000
15.640

*  67 A
cenaphthene-d10

164.0
8.269

8.269
0.000

   2067192
20.000

20.000
   68 A

cenaphthene
153.0

8.296
8.296

0.000
   1970454

15.000
14.939

   69 2,4-D
initrophenol

184.0
8.306

8.306
0.000

    539200
30.000

28.643
   70 4-N

itrophenol
109.0

8.376
8.376

0.000
    473462

30.000
29.604

   73 2,4-D
initrotoluene

165.0
8.408

8.408
0.000

    660026
15.000

15.005
   71 D

ibenzofuran
168.0

8.440
8.440

0.000
   2548069

15.000
14.717

   76 2,3,4,6-Tetrachlorophenol
232.0

8.536
8.536

0.000
    417017

15.000
14.507

   78 D
iethylphthalate

149.0
8.574

8.574
0.000

   1959933
15.000

15.422
   80 4-C

hlorophenylphenylether
204.0

8.697
8.697

0.000
   1006396

15.000
15.108

   79 Fluorene
166.0

8.729
8.729

0.000
   2245270

15.000
14.963

   84 4,6-D
initro-2-m

ethylphenol
198.0

8.756
8.756

0.000
    339175

15.000
15.365

   86 n-N
itrosodiphenylam

ine
169.0

8.798
8.798

0.000
   1548623

15.000
15.078

   87 A
zobenzene

77.0
8.836

8.836
0.000

   2270300
15.000

14.972
$  88 2,4,6-Tribrom

ophenol
330.0

8.937
8.937

0.000
    241648

15.000
15.002

   94 4-B
rom

ophenylphenylether
248.0

9.114
9.114

0.000
    558633

15.000
15.544

   96 H
exachlorobenzene

284.0
9.194

9.194
0.000

    569181
15.000

15.683
  202 O

ctadecane
57.0

9.290
9.290

0.000
   1401380

15.000
14.974

   99 P
entachlorophenol

266.0
9.365

9.365
0.000

    762649
30.000

29.053
* 102 P

henanthrene-d10
188.0

9.531
9.531

0.000
   3596924

20.000
20.000

  103 P
henanthrene

178.0
9.552

9.552
0.000

   3063364
15.000

14.891
  104 A

nthracene
178.0

9.595
9.595

0.000
   2918123

15.000
15.541

  106 C
arbazole

167.0
9.729

9.729
0.000

   2658868
15.000

15.135
  109 D

i-n-butylphthalate
149.0

9.927
9.927

0.000
   3292729

15.000
16.036

  114 Fluoranthene
202.0

10.617
10.617

0.000
   3012374

15.000
15.515

  116 P
yrene

202.0
10.863

10.863
0.000

   3067375
15.000

15.378
$ 117 Terphenyl-d14

244.0
10.954

10.954
0.000

   2158691
15.000

15.201
  122 B

utylbenzylphthalate
149.0

11.457
11.457

0.000
   1414274

15.000
15.037

135
of228



R
eport D

ate: 23-M
ay-2018 09:11:43

A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40
D

ata File:
\\O

rganics\hh\chem
\m

sd10.i\10052218D
.b\100522D

08.D

C
om

pound
Sig

R
T

(m
in.)

C
alR

T
(m

in.)
D

ltR
T

(m
in.)

R
esponse

C
alA

m
t

ng
O

nC
olA

m
t

ng
Flags

  130 bis(2-E
thylhexyl)phthalate

149.0
12.131

12.131
0.000

   1947917
15.000

14.923
  127 B

enzo(a)A
nthracene

228.0
12.291

12.291
0.000

   2770620
15.000

15.251
* 128 C

hrysene-d12
240.0

12.312
12.312

0.000
   3268785

20.000
20.000

  129 C
hrysene

228.0
12.350

12.350
0.000

   2788053
15.000

14.901
  131 D

i-n-octylphthalate
149.0

13.067
13.067

0.000
   3108244

15.000
14.676

  132 B
enzo(b)fluoranthene

252.0
13.880

13.880
0.000

   2572512
15.000

15.540
  134 B

enzo(k)fluoranthene
252.0

13.922
13.922

0.000
   2833605

15.000
15.990

  135 B
enzo(a)pyrene

252.0
14.398

14.398
0.000

   2301803
15.000

16.267
* 136 P

erylene-d12
264.0

14.489
14.489

0.000
   3113201

20.000
20.000

  138 Indeno(1,2,3-c,d)pyrene
276.0

16.431
16.431

0.000
   2770351

15.000
15.355

  139 D
ibenzo(a,h)anthracene

278.0
16.436

16.436
0.000

   2496144
15.000

15.282
  140 B

enzo(g,h,i)perylene
276.0

17.019
17.019

0.000
   2141418

15.000
14.606

C
o

m
p

o
u

n
d

 T
yp

e
 L

e
g

e
n

d
$ - S

urrogate
* - IS

TD

Q
C

 F
la

g
 L

e
g

e
n

d
P

rocessing Flags
R

eview
 Flags

  M
 - C

om
pound H

it/P
eak M

anually Integrated

136
of228



Report Date: 23-May-2018 09:11:43 AIM Revision: 1.0  20-Sep-2017 14:04:40

Shealy Environmental Services

Data File: \\Organics\hh\chem\msd10.i\10052218D.b\100522D08.D
Injection Date: 22-May-2018 20:45:30 Inst. ID: msd10.i Operator: CMP2
Client ID: 1STD015CB Lab ID: SVMS 3456
Sample Info: 10052218D.b, SVMS 3456
Injection Vol. 5.00 uL Dil. Factor:   1.0
Column1: ZebronZB-SV (0.25 mm) Detector: MS Scan

3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0Min

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Y
(X

10
00

00
0)

100522D08[MS Scan Chro]:Total

  1
,4

-D
io

xa
ne

(3
.8

35
)

  N
-N

itr
os

od
im

et
hy

la
m

in
e(

4.
01

7)
  p

yr
id

in
e(

4.
08

1)

$ 
2-

Fl
uo

ro
ph

en
ol

(4
.8

51
)

$ 
P

he
no

l-d
5(

5.
49

3)
+

  A
ni

lin
e(

5.
54

6)
+

  n
-D

ec
an

e(
5.

58
4)

  2
-C

hl
or

op
he

no
l(5

.6
37

)
  1

,3
-D

ic
hl

or
ob

en
ze

ne
(5

.7
44

)
* 

1,
4-

D
ic

hl
or

ob
en

ze
ne

-d
4(

5.
78

2)
+

  B
en

zy
l a

lc
oh

ol
(5

.8
78

)
  1

,2
-D

ic
hl

or
ob

en
ze

ne
(5

.9
21

)   
bi

s(
2C

hl
or

o1
m

et
hy

le
th

yl
)e

th
er

(5
.9

48
)+

  m
+p

-C
re

so
l(6

.0
60

)+
  A

ce
to

ph
en

on
e(

6.
08

1)
  H

ex
ac

hl
or

oe
th

an
e(

6.
18

8)
$

N
itr

ob
en

ze
ne

-d
5(

6.
22

0)
  N

itr
ob

en
ze

ne
(6

.2
36

)
  I

so
ph

or
on

e(
6.

40
2)

  2
,4

-D
im

et
hy

lp
he

no
l(6

.4
82

)+
  b

is
(2

-C
hl

or
oe

th
ox

y)
m

et
ha

ne
(6

.5
47

)
  B

en
zo

ic
 a

ci
d(

6.
58

4)
  2

,4
-D

ic
hl

or
op

he
no

l(6
.6

75
)

  1
,2

,4
-T

ric
hl

or
ob

en
ze

ne
(6

.7
39

)
*

N
ap

ht
ha

le
ne

-d
8(

6.
79

8)
  N

ap
ht

ha
le

ne
(6

.8
19

)
  2

,6
-D

ic
hl

or
op

he
no

l(6
.8

57
)

  H
ex

ac
hl

or
ob

ut
ad

ie
ne

(6
.8

89
)

  4
-C

hl
or

o-
3-

m
et

hy
lp

he
no

l(7
.2

37
)

  2
-M

et
hy

ln
ap

ht
ha

le
ne

(7
.3

81
)

  1
-M

et
hy

ln
ap

ht
ha

le
ne

(7
.4

67
)

  H
ex

ac
hl

or
oc

yc
lo

pe
nt

ad
ie

ne
(7

.5
04

)+
  2

,4
,6

-T
ric

hl
or

op
he

no
l(7

.6
11

)  
 2

,4
,5

-T
ric

hl
or

op
he

no
l(7

.6
70

)+
  B

ip
he

ny
l(7

.7
61

)
  2

-C
hl

or
on

ap
ht

ha
le

ne
(7

.7
98

)
  D

im
et

hy
lp

ht
ha

la
te

(7
.9

96
)

  2
,6

-D
in

itr
ot

ol
ue

ne
(8

.0
66

)
  A

ce
na

ph
th

yl
en

e(
8.

15
6)

* 
A

ce
na

ph
th

en
e-

d1
0(

8.
26

9)
  A

ce
na

ph
th

en
e(

8.
29

6)
+

  4
-N

itr
op

he
no

l(8
.3

70
)

  2
,4

-D
in

itr
ot

ol
ue

ne
(8

.4
08

)
  D

ib
en

zo
fu

ra
n(

8.
44

0)
  2

,3
,4

,6
-T

et
ra

ch
lo

ro
ph

en
ol

(8
.5

20
)

  D
ie

th
yl

ph
th

al
at

e(
8.

57
4)

  4
-C

hl
or

op
he

ny
lp

he
ny

le
th

er
(8

.6
97

)
  F

lu
or

en
e(

8.
72

9)
  4

,6
-D

in
itr

o-
2-

m
et

hy
lp

he
no

l(8
.7

50
)

  n
-N

itr
os

od
ip

he
ny

la
m

in
e(

8.
79

8)
  A

zo
be

nz
en

e(
8.

83
6)

$ 
2,

4,
6-

Tr
ib

ro
m

op
he

no
l(8

.9
32

)
  4

-B
ro

m
op

he
ny

lp
he

ny
le

th
er

(9
.1

14
)

  H
ex

ac
hl

or
ob

en
ze

ne
(9

.1
94

)
  O

ct
ad

ec
an

e(
9.

29
0)

  P
en

ta
ch

lo
ro

ph
en

ol
(9

.3
65

)
* 

P
he

na
nt

hr
en

e-
d1

0(
9.

53
1)

  P
he

na
nt

hr
en

e(
9.

55
2)

  A
nt

hr
ac

en
e(

9.
59

5)
  C

ar
ba

zo
le

(9
.7

29
)

  D
i-n

-b
ut

yl
ph

th
al

at
e(

9.
92

7)

  F
lu

or
an

th
en

e(
10

.6
17

)
  P

yr
en

e(
10

.8
63

)
$ 

Te
rp

he
ny

l-d
14

(1
0.

95
4)

  B
ut

yl
be

nz
yl

ph
th

al
at

e(
11

.4
57

)

  b
is

(2
-E

th
yl

he
xy

l)p
ht

ha
la

te
(1

2.
13

1)
  B

en
zo

(a
)A

nt
hr

ac
en

e(
12

.2
91

)
* 

C
hr

ys
en

e-
d1

2(
12

.3
12

)
  C

hr
ys

en
e(

12
.3

50
)

  D
i-n

-o
ct

yl
ph

th
al

at
e(

13
.0

67
)

  B
en

zo
(b

)fl
uo

ra
nt

he
ne

(1
3.

88
0)

  B
en

zo
(k

)fl
uo

ra
nt

he
ne

(1
3.

92
2)

  B
en

zo
(a

)p
yr

en
e(

14
.3

98
)

* 
P

er
yl

en
e-

d1
2(

14
.4

89
)

  I
nd

en
o(

1,
2,

3-
c,

d)
py

re
ne

(1
6.

43
1)

+

  B
en

zo
(g

,h
,i)

pe
ry

le
ne

(1
7.

01
9)

13
7

of
22

8



R
eport D

ate: 23-M
ay-2018 09:11:43

A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40
S

healy E
nvironm

ental S
ervices

M
anual Integration R

eport
D

ata File:
\\O

rganics\hh\chem
\m

sd10.i\10052218D
.b\100522D

08.D
Injection D

ate:
22-M

ay-2018 20:45:30
Inst. ID

:
m

sd10.i
C

lient ID
:

1S
TD

015C
B

Lab ID
:

S
V

M
S

 3456
S

am
ple Info:

10052218D
.b, S

V
M

S
 3456

Injection V
ol.

5.00 uL
D

il. Factor:
  1.0

O
perator:

C
M

P
2

C
olum

n1:
ZebronZB

-S
V

 (0.25 m
m

)
D

etector:
M

S
 S

can

   20 o-C
resol, C

A
S

: 95-48-7

P
rocessing Integration R

esults
N

ot D
etected

E
xpected R

T: 
5.948

R
T W

indow
: 

5.601-6.294

5.6
5.8

6.0
6.2

M
in

0 1 2 3 4 5 6 7 8 9

10 11 12 13 14

Y ( X100000)
100522D

08[M
S

 S
can C

hro]:108.0

M
anual Integration R

esults
R

T: 
5.948

A
rea: 

1018736
A

m
ount: 

17.725
A

m
ount U

nits: 
ng

5.6
5.8

6.0
6.2

M
in

0 1 2 3 4 5 6 7 8 9

10 11 12 13 14

Y ( X100000)

100522D
08[M

S
 S

can C
hro]:108.0

5.948

D
ata E

ditor: cm
p2, 23-M

ay-2018 08:31:30
A

udit A
ction: M

int
A

udit R
eason: Incorrect A

uto Integration

138
of228



R
eport D

ate: 23-M
ay-2018 09:11:44

A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40

S
healy E

nvironm
ental S

ervices
Target C

om
pound Q

uantitation R
eport

D
ata File:

\\O
rganics\hh\chem

\m
sd10.i\10052218D

.b\100522D
09.D

Lab S
am

ple ID
:

S
V

M
S

 3457
C

lient S
am

ple ID
:

1S
TD

020C
B

Injection D
ate:

22-M
ay-2018 21:09:30

D
il. Factor:

  1.0
O

perator:
C

M
P

2
Inst. ID

:
m

sd10.i
S

am
ple Info:

10052218D
.b, S

V
M

S
 3457

M
isc. Info:

1S
TD

020
M

ethod:
\\O

rganics\hh\chem
\m

sd10.i\10052218D
.b\8270D

LV
I-10.m

M
ethod D

ate:
23-M

ay-2018 08:37:30
Q

uant M
ethod:

IS
TD

C
alib D

ate:
C

alib File:
23-M

ay-2018 04:25:30
100522D

27.D
S

am
ple Type:

Ical, Level: 7
A

LS
 B

ottle:
7

C
pnd S

ublist:
1S

TD
.sub

M
atrix/Level:

W
ater/Low

Target  4.14
Integrator:

falcon

C
oncentration Form

ula:    A
m

t * D
F * (U

f * V
t/V

o)/V
i * C

pndV
ariable

N
am

e
V

alue
D

escription
D

F
1.0000

D
ilution

Factor
U

f
1.0000

ng
unitcorrection

factor
V

t
5000.00

V
olum

e
offinalextract(uL)

V
o

250.00
V

olum
e

ofsam
ple

extracted
(m

L)
V

i
5.0000

V
olum

e
injected

(uL)
C

pnd
V

ariable
LocalC

pnd
V

ariable

C
olum

n1:
ZebronZB

-S
V

 (0.25 m
m

)
D

etector:
M

S
 S

can
D

ata R
eview

er:
cm

p2
R

eview
 D

ate:
23-M

ay-2018 09:10:30

C
om

pound
Sig

R
T

(m
in.)

C
alR

T
(m

in.)
D

ltR
T

(m
in.)

R
esponse

C
alA

m
t

ng
O

nC
olA

m
t

ng
Flags

  193 1,4-D
ioxane

58.0
3.829

3.829
0.000

    223909
20.000

21.933
    2 N

-N
itrosodim

ethylam
ine

42.0
4.017

4.017
0.000

    486024
20.000

19.953
    1 pyridine

79.0
4.075

4.075
0.000

    758516
20.000

23.669
$   6 2-Fluorophenol

112.0
4.851

4.851
0.000

   1354624
20.000

20.148
$   9 P

henol-d5
99.0

5.482
5.482

0.000
   1715676

20.000
19.797

   10 P
henol

94.0
5.493

5.493
0.000

   1817876
20.000

19.684
   11 A

niline
66.0

5.546
5.546

0.000
    137565

20.000
13.672

   12 bis(2-C
hloroethyl)ether

63.0
5.552

5.552
0.000

    947646
20.000

18.695
  201 n-D

ecane
57.0

5.584
5.584

0.000
   1443304

20.000
20.306

   13 2-C
hlorophenol

128.0
5.637

5.637
0.000

   1376798
20.000

19.676
   14 1,3-D

ichlorobenzene
146.0

5.744
5.744

0.000
   1447748

20.000
20.070

*  16 1,4-D
ichlorobenzene-d4

152.0
5.782

5.782
0.000

    905073
20.000

20.000
   17 1,4-D

ichlorobenzene
146.0

5.792
5.792

0.000
   1511187

20.000
19.991

   18 B
enzyl alcohol

79.0
5.878

5.878
0.000

    811159
20.000

27.357
   19 1,2-D

ichlorobenzene
146.0

5.921
5.921

0.000
   1399797

20.000
19.966

   20 o-C
resol

108.0
5.947

5.947
0.000

   1328725
20.000

18.647
   21 bis(2C

hloro1m
ethylethyl)ether

45.0
5.942

5.942
0.000

   1653145
20.000

17.705
   23 m

+p-C
resol

107.0
6.065

6.065
0.000

   1390725
20.000

18.869
   26 n-N

itroso-di-n-propylam
ine

70.0
6.060

6.060
0.000

    898799
20.000

18.711
   24 A

cetophenone
105.0

6.087
6.087

0.000
   1771947

20.000
18.591

   28 H
exachloroethane

117.0
6.188

6.188
0.000

    527165
20.000

20.669
$  29 N

itrobenzene-d5
82.0

6.220
6.220

0.000
   1366383

20.000
21.514

   30 N
itrobenzene

77.0
6.236

6.236
0.000

   1368352
20.000

20.506

139
of228



R
eport D

ate: 23-M
ay-2018 09:11:44

A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40
D

ata File:
\\O

rganics\hh\chem
\m

sd10.i\10052218D
.b\100522D

09.D

C
om

pound
Sig

R
T

(m
in.)

C
alR

T
(m

in.)
D

ltR
T

(m
in.)

R
esponse

C
alA

m
t

ng
O

nC
olA

m
t

ng
Flags

   32 Isophorone
82.0

6.402
6.402

0.000
   2407967

20.000
21.907

   34 2,4-D
im

ethylphenol
107.0

6.482
6.482

0.000
    930500

20.000
20.887

   33 2-N
itrophenol

139.0
6.482

6.482
0.000

    724417
20.000

23.173
   36 B

enzoic acid
105.0

6.595
6.595

0.000
   1670981

40.000
54.500

   35 bis(2-C
hloroethoxy)m

ethane
93.0

6.546
6.546

0.000
   1475270

20.000
20.632

   38 2,4-D
ichlorophenol

162.0
6.680

6.680
0.000

   1079038
20.000

21.958
   40 1,2,4-Trichlorobenzene

180.0
6.739

6.739
0.000

   1139932
20.000

21.246
*  41 N

aphthalene-d8
136.0

6.803
6.803

0.000
   3627362

20.000
20.000

   43 N
aphthalene

128.0
6.819

6.819
0.000

   3740779
20.000

19.286
   45 2,6-D

ichlorophenol
162.0

6.862
6.862

0.000
   1099709

20.000
21.829

   47 H
exachlorobutadiene

224.6
6.889

6.889
0.000

    627782
20.000

21.549
   49 4-C

hloro-3-m
ethylphenol

107.0
7.236

7.236
0.000

   1151014
20.000

21.813
   51 2-M

ethylnaphthalene
142.0

7.381
7.381

0.000
   2600122

20.000
20.291

  204 1-M
ethylnaphthalene

142.0
7.466

7.466
0.000

   2532349
20.000

20.061
   53 H

exachlorocyclopentadiene
237.0

7.504
7.504

0.000
   3057871

100.00
105.63

   52 1,2,4,5-Tetrachlorobenzene
216.0

7.515
7.515

0.000
   1108388

20.000
21.793

   54 2,4,6-Trichlorophenol
196.0

7.611
7.611

0.000
    714968

20.000
22.923

   55 2,4,5-Trichlorophenol
196.0

7.654
7.654

0.000
    777019

20.000
23.009

$  56 2-Fluorobiphenyl
172.0

7.670
7.670

0.000
   2887778

20.000
20.557

  184 B
iphenyl

154.0
7.761

7.761
0.000

   3235726
20.000

20.689
   58 2-C

hloronaphthalene
162.0

7.798
7.798

0.000
   2400150

20.000
21.014

   62 D
im

ethylphthalate
163.0

7.996
7.996

0.000
   2590025

20.000
21.176

   65 2,6-D
initrotoluene

165.0
8.065

8.065
0.000

    647195
20.000

22.882
   64 A

cenaphthylene
152.0

8.156
8.156

0.000
   3439024

20.000
21.008

*  67 A
cenaphthene-d10

164.0
8.269

8.269
0.000

   1901976
20.000

20.000
   68 A

cenaphthene
153.0

8.295
8.295

0.000
   2414021

20.000
19.847

   69 2,4-D
initrophenol

184.0
8.306

8.306
0.000

    714652
40.000

59.480
   70 4-N

itrophenol
109.0

8.376
8.376

0.000
    601539

40.000
47.515

   73 2,4-D
initrotoluene

165.0
8.408

8.408
0.000

    815918
20.000

23.521
   71 D

ibenzofuran
168.0

8.440
8.440

0.000
   3154175

20.000
19.766

   76 2,3,4,6-Tetrachlorophenol
232.0

8.542
8.542

0.000
    532741

20.000
23.821

   78 D
iethylphthalate

149.0
8.574

8.574
0.000

   2415620
20.000

20.944
   80 4-C

hlorophenylphenylether
204.0

8.697
8.697

0.000
   1272309

20.000
21.311

   79 Fluorene
166.0

8.729
8.729

0.000
   2776572

20.000
20.229

   84 4,6-D
initro-2-m

ethylphenol
198.0

8.755
8.755

0.000
    429629

20.000
26.893

   86 n-N
itrosodiphenylam

ine
169.0

8.804
8.804

0.000
   1957029

20.000
20.664

   87 A
zobenzene

77.0
8.836

8.836
0.000

   2772976
20.000

19.493
$  88 2,4,6-Tribrom

ophenol
330.0

8.937
8.937

0.000
    312115

20.000
27.073

   94 4-B
rom

ophenylphenylether
248.0

9.114
9.114

0.000
    702325

20.000
21.646

   96 H
exachlorobenzene

284.0
9.194

9.194
0.000

    708249
20.000

21.760
  202 O

ctadecane
57.0

9.290
9.290

0.000
   1692974

20.000
19.112

   99 P
entachlorophenol

266.0
9.365

9.365
0.000

    991598
40.000

52.112
* 102 P

henanthrene-d10
188.0

9.531
9.531

0.000
   3362144

20.000
20.000

  103 P
henanthrene

178.0
9.552

9.552
0.000

   3709767
20.000

19.196
  104 A

nthracene
178.0

9.595
9.595

0.000
   3579401

20.000
20.558

  106 C
arbazole

167.0
9.729

9.729
0.000

   3264504
20.000

19.921
  109 D

i-n-butylphthalate
149.0

9.927
9.927

0.000
   4014865

20.000
21.194

  114 Fluoranthene
202.0

10.617
10.617

0.000
   3679876

20.000
20.452

  116 P
yrene

202.0
10.863

10.863
0.000

   3786029
20.000

20.185
$ 117 Terphenyl-d14

244.0
10.954

10.954
0.000

   2729601
20.000

20.611
  122 B

utylbenzylphthalate
149.0

11.457
11.457

0.000
   1800871

20.000
23.979

140
of228



R
eport D

ate: 23-M
ay-2018 09:11:44

A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40
D

ata File:
\\O

rganics\hh\chem
\m

sd10.i\10052218D
.b\100522D

09.D

C
om

pound
Sig

R
T

(m
in.)

C
alR

T
(m

in.)
D

ltR
T

(m
in.)

R
esponse

C
alA

m
t

ng
O

nC
olA

m
t

ng
Flags

  130 bis(2-E
thylhexyl)phthalate

149.0
12.130

12.130
0.000

   2501138
20.000

24.827
  127 B

enzo(a)A
nthracene

228.0
12.291

12.291
0.000

   3482356
20.000

20.513
* 128 C

hrysene-d12
240.0

12.312
12.312

0.000
   3092188

20.000
20.000

  129 C
hrysene

228.0
12.350

12.350
0.000

   3511143
20.000

19.940
  131 D

i-n-octylphthalate
149.0

13.066
13.066

0.000
   3960022

20.000
26.275

  132 B
enzo(b)fluoranthene

252.0
13.879

13.879
0.000

   3356291
20.000

22.734
  134 B

enzo(k)fluoranthene
252.0

13.922
13.922

0.000
   3431105

20.000
21.889

  135 B
enzo(a)pyrene

252.0
14.398

14.398
0.000

   2866145
20.000

22.894
* 136 P

erylene-d12
264.0

14.489
14.489

0.000
   2876235

20.000
20.000

  138 Indeno(1,2,3-c,d)pyrene
276.0

16.436
16.436

0.000
   3442145

20.000
20.956

  139 D
ibenzo(a,h)anthracene

278.0
16.441

16.441
0.000

   3166160
20.000

21.464
  140 B

enzo(g,h,i)perylene
276.0

17.019
17.019

0.000
   2637166

20.000
19.282

C
o

m
p

o
u

n
d

 T
yp

e
 L

e
g

e
n

d
$ - S

urrogate
* - IS

TD

Q
C

 F
la

g
 L

e
g

e
n

d
P

rocessing Flags
R

eview
 Flags

141
of228



Report Date: 23-May-2018 09:11:44 AIM Revision: 1.0  20-Sep-2017 14:04:40

Shealy Environmental Services

Data File: \\Organics\hh\chem\msd10.i\10052218D.b\100522D09.D
Injection Date: 22-May-2018 21:09:30 Inst. ID: msd10.i Operator: CMP2
Client ID: 1STD020CB Lab ID: SVMS 3457
Sample Info: 10052218D.b, SVMS 3457
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Column1: ZebronZB-SV (0.25 mm) Detector: MS Scan
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Client ID: 3STD010CC Lab ID: SVMS 3485
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Injection Vol. 5.00 uL Dil. Factor:   1.0
Column1: ZebronZB-SV (0.25 mm) Detector: MS Scan
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idth = 0.026 (m
in.)

Front W
idth = 0.025 (m

in.)

Tailing Factor =  1.04, M
ax. Tailing <   2.00

P
assed

8.0
8.2

8.4
8.6

8.8
M

in

-1 2 5 8
11 14 17 20 23 26 29 32 35 38 41 44 47 50

Y ( X100000)

100529C
02[M

S
 S

can C
hro]:184.0

    2 P
entachlorophenol

S
W

-846 M
ethod

P
eak Tailing Factor =

B
ackW

idth/FrontW
idth @

  10%
 P

eak H
eight

B
ack W

idth = 0.035 (m
in.)

Front W
idth = 0.021 (m

in.)

Tailing Factor =  1.68, M
ax. Tailing <   2.00

P
assed

6.8
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M
in

-2 2 6
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Y ( X10000)

100529C
02[M

S
 S

can C
hro]:266.0
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Sem
ivolatile O

rganic C
om

pounds by G
C
/M
S - M

B

B
atch:

Prep M
ethod:

Prep D
ate:

Sam
ple ID

:TQ
72993-001

72993
3520C
05/23/2018  1913

A
nalytical M

ethod:8270D

M
atrix:

Aqueous

Param
eter

R
esult

Q
LO
Q

 D
L

U
nits

A
nalysis D

ate
D
il

1,1'-Biphenyl
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
2,4,5-Trichlorophenol

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

2,4,6-Trichlorophenol
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
2,4-D

ichlorophenol
8.0

05/27/2018
1234

U
8.0

1.0
ug/L

1
2,4-D

im
ethylphenol

4.0
05/27/2018

1234
U

4.0
1.0

ug/L
1

2,4-D
initrophenol

20
05/27/2018

1234
U

20
1.0

ug/L
1

2,4-D
initrotoluene

8.0
05/27/2018

1234
U

8.0
0.50

ug/L
1

2,6-D
initrotoluene

8.0
05/27/2018

1234
U

8.0
0.50

ug/L
1

2-C
hloronaphthalene

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

2-C
hlorophenol

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

2-M
ethylnaphthalene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

2-M
ethylphenol

4.0
05/27/2018

1234
U

4.0
1.0

ug/L
1

2-N
itroaniline

8.0
05/27/2018

1234
U

8.0
0.50

ug/L
1

2-N
itrophenol

4.0
05/27/2018

1234
U

4.0
1.0

ug/L
1

3,3'-D
ichlorobenzidine

4.0
05/27/2018

1234
U

4.0
1.8

ug/L
1

3+4-M
ethylphenol

4.0
05/27/2018

1234
U

4.0
1.5

ug/L
1

3-N
itroaniline

8.0
05/27/2018

1234
U

8.0
1.0

ug/L
1

4,6-D
initro-2-m

ethylphenol
20

05/27/2018
1234

U
20

1.0
ug/L

1
4-Brom

ophenyl phenyl ether
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
4-C

hloro-3-m
ethyl phenol

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

4-C
hloroaniline

8.0
05/27/2018

1234
U

8.0
0.50

ug/L
1

4-C
hlorophenyl phenyl ether

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

4-N
itroaniline

8.0
05/27/2018

1234
U

8.0
1.5

ug/L
1

4-N
itrophenol

20
05/27/2018

1234
U

20
2.0

ug/L
1

Acenaphthene
0.80

05/27/2018
1234

U
0.80

0.20
ug/L

1
Acenaphthylene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

Acetophenone
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
Anthracene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

Atrazine
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
Benzaldehyde

8.0
05/27/2018

1234
U

8.0
0.50

ug/L
1

Benzo(a)anthracene
0.80

05/27/2018
1234

U
0.80

0.20
ug/L

1
Benzo(a)pyrene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

Benzo(b)fluoranthene
0.80

05/27/2018
1234

U
0.80

0.20
ug/L

1
Benzo(g,h,i)perylene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

Benzo(k)fluoranthene
0.80

05/27/2018
1234

U
0.80

0.20
ug/L

1
bis (2-C

hloro-1-m
ethylethyl) ether

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

bis(2-C
hloroethoxy)m

ethane
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
bis(2-C

hloroethyl)ether
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
bis(2-Ethylhexyl)phthalate

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

Butyl benzyl phthalate
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
C
aprolactam

8.0
05/27/2018

1234
U

8.0
1.0

ug/L
1

C
arbazole

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

C
hrysene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

D
ibenzo(a,h)anthracene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

N
ote:

C
alculations are perform

ed before rounding to avoid round-off errors in calculated results

LO
Q
 = Lim

it of Q
uantitation

U
 = N

ot detected at or above the detection lim
it

J = Estim
ated result < LO

Q
 and > D

L

N
 = R

ecovery is out of criteria
P = The R

PD
 betw

een tw
o G

C
 colum

ns exceeds 40%

+ = R
PD
 is out of criteria

_
D
L = D

etection Lim
it

LO
D
 = Lim

it of D
etection
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w
w
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Sem
ivolatile O

rganic C
om

pounds by G
C
/M
S - M

B

B
atch:

Prep M
ethod:

Prep D
ate:

Sam
ple ID

:TQ
72993-001

72993
3520C
05/23/2018  1913

A
nalytical M

ethod:8270D

M
atrix:

Aqueous

Param
eter

R
esult

Q
LO
Q

 D
L

U
nits

A
nalysis D

ate
D
il

D
ibenzofuran

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

D
iethylphthalate

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

D
im
ethyl phthalate

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

D
i-n-butyl phthalate

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

D
i-n-octylphthalate

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

Fluoranthene
0.80

05/27/2018
1234

U
0.80

0.20
ug/L

1
Fluorene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

H
exachlorobenzene

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

H
exachlorobutadiene

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

H
exachlorocyclopentadiene

20
05/27/2018

1234
U

20
2.0

ug/L
1

H
exachloroethane

4.0
05/27/2018

1234
U

4.0
1.0

ug/L
1

Indeno(1,2,3-c,d)pyrene
0.80

05/27/2018
1234

U
0.80

0.20
ug/L

1
Isophorone

4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

N
aphthalene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

N
itrobenzene

4.0
05/27/2018

1234
U

4.0
1.5

ug/L
1

N
-N
itrosodi-n-propylam

ine
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
N
-N
itrosodiphenylam

ine (D
iphenylam

ine)4.0
05/27/2018

1234
U

4.0
0.50

ug/L
1

Pentachlorophenol
20

05/27/2018
1234

U
20

2.0
ug/L

1
Phenanthrene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

Phenol
4.0

05/27/2018
1234

U
4.0

0.50
ug/L

1
Pyrene

0.80
05/27/2018

1234
U

0.80
0.20

ug/L
1

Surrogate
Q

%
 R
ec

A
cceptance 
Lim

it
2-Fluorobiphenyl

62
37-129

2-Fluorophenol
65

24-127

N
itrobenzene-d5

79
38-127

Phenol-d5
71

28-128
Terphenyl-d14

85
10-148

2,4,6-Tribrom
ophenol

54
35-144

N
ote:

C
alculations are perform

ed before rounding to avoid round-off errors in calculated results

LO
Q
 = Lim

it of Q
uantitation

U
 = N

ot detected at or above the detection lim
it

J = Estim
ated result < LO

Q
 and > D

L

N
 = R

ecovery is out of criteria
P = The R

PD
 betw

een tw
o G

C
 colum

ns exceeds 40%

+ = R
PD
 is out of criteria

_
D
L = D

etection Lim
it

LO
D
 = Lim

it of D
etection
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R
eport D

ate: 29-M
ay-2018 11:06:02

A
IM

 R
evision: 1.0  20-S

ep-2017 14:04:40

S
healy E

nvironm
ental S

ervices
Target C

om
pound Q

uantitation R
eport

D
ata File:

\\O
rganics\hh\chem

\m
sd10.i\10052718B

.b\100527B
05.D

Lab S
am

ple ID
:

TQ
72993-001

C
lient S

am
ple ID

:
S

B
LK

93
Injection D

ate:
27-M

ay-2018 12:34:30
D

il. Factor:
  1.0

O
perator:

C
M

P
2

Inst. ID
:

m
sd10.i

S
am

ple Info:
10052718B

.b, TQ
72993-001

M
isc. Info:

72992
M

ethod:
\\O

rganics\hh\chem
\m

sd10.i\10052718B
.b\8270D

LV
I-10.m

M
ethod D

ate:
27-M

ay-2018 13:07:30
Q

uant M
ethod:

IS
TD

C
alib D

ate:
C

alib File:
23-M

ay-2018 04:25:30
100522D

27.D
S

am
ple Type:

B
LA

N
K

A
LS

 B
ottle:

1
C

pnd S
ublist:

sam
ple.sb

M
atrix/Level:

W
ater/Low

Target  4.14
Integrator:

falcon

C
oncentration Form

ula:    A
m

t * D
F * (U

f * V
t/V

o)/V
i * C

pndV
ariable

N
am

e
V

alue
D

escription
D

F
1.0000

D
ilution

Factor
U

f
1.0000

ng
unitcorrection

factor
V

t
5000.00

V
olum

e
offinalextract(uL)

V
o

250.00
V

olum
e

ofsam
ple

extracted
(m

L)
V

i
5.0000

V
olum

e
injected

(uL)
C

pnd
V

ariable
LocalC

pnd
V

ariable

C
olum

n1:
ZebronZB

-S
V

 (0.25 m
m

)
D

etector:
M

S
 S

can
D

ata R
eview

er:
cm

p2
R

eview
 D

ate:
27-M

ay-2018 14:42:30

C
om

pound
Sig

R
T

(m
in.)

C
alR

T
(m

in.)
D

ltR
T

(m
in.)

R
esponse

O
nC

olA
m

t
ng

FinalC
onc

ug/L
Flags

*  16 1,4-D
ichlorobenzene-d4

152.0
5.733

5.739
-0.006

   1014412
20.000

80.000
*  41 N

aphthalene-d8
136.0

6.755
6.760

-0.005
   4053321

20.000
80.000

*  67 A
cenaphthene-d10

164.0
8.221

8.226
-0.005

   2045540
20.000

80.000
* 102 P

henanthrene-d10
188.0

9.483
9.488

-0.005
   3157929

20.000
80.000

* 128 C
hrysene-d12

240.0
12.232

12.237
-0.005

   2784742
20.000

80.000
* 136 P

erylene-d12
264.0

14.398
14.398

0.000
   3194427

20.000
80.000

$   6 2-Fluorophenol
112.0

4.792
4.808

-0.016
    498023

6.5441
26.177

  199 B
enzaldehyde

77.0
 5.423

        N
D

$   9 P
henol-d5

99.0
5.434

5.439
-0.005

    697955
7.1475

28.590
   10 P

henol
94.0

 5.450
        N

D
   12 bis(2-C

hloroethyl)ether
63.0

 5.509
        N

D
   13 2-C

hlorophenol
128.0

 5.594
        N

D
   20 o-C

resol
108.0

 5.905
        N

D
   21 bis(2C

hloro1m
ethylethyl)ether

45.0
 5.905

        N
D

   26 n-N
itroso-di-n-propylam

ine
70.0

 6.012
        N

D
   23 m

+p-C
resol

107.0
 6.022

        N
D

   24 A
cetophenone

105.0
 6.038

        N
D

   28 H
exachloroethane

117.0
 6.145

        N
D

$  29 N
itrobenzene-d5

82.0
6.172

6.177
-0.005

    568132
7.8809

31.524
   30 N

itrobenzene
77.0

 6.193
        N

D
   32 Isophorone

82.0
 6.359

        N
D

   33 2-N
itrophenol

139.0
 6.439

        N
D

   34 2,4-D
im

ethylphenol
107.0

 6.445
        N

D
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C
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Sig

R
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C
alR

T
(m

in.)
D

ltR
T

(m
in.)

R
esponse

O
nC

olA
m

t
ng

FinalC
onc

ug/L
Flags

   35 bis(2-C
hloroethoxy)m

ethane
93.0

 6.504
        N

D
   38 2,4-D

ichlorophenol
162.0

 6.637
        N

D
   43 N

aphthalene
128.0

 6.776
        N

D
   44 4-C

hloroaniline
127.0

 6.814
        N

D
   47 H

exachlorobutadiene
224.6

 6.846
        N

D
  196 C

aprolactam
113.0

 7.092
        N

D
   49 4-C

hloro-3-m
ethylphenol

107.0
 7.199

        N
D

   51 2-M
ethylnaphthalene

142.0
 7.338

        N
D

   53 H
exachlorocyclopentadiene

237.0
 7.461

        N
D

   54 2,4,6-Trichlorophenol
196.0

 7.568
        N

D
   55 2,4,5-Trichlorophenol

196.0
 7.611

        N
D

$  56 2-Fluorobiphenyl
172.0

7.622
7.627

-0.005
    950843

6.2419
24.968

  184 B
iphenyl

154.0
 7.718

        N
D

   58 2-C
hloronaphthalene

162.0
 7.755

        N
D

   60 2-N
itroaniline

138.0
 7.846

        N
D

   62 D
im

ethylphthalate
163.0

 7.953
        N

D
   65 2,6-D

initrotoluene
165.0

 8.023
        N

D
   64 A

cenaphthylene
152.0

 8.114
        N

D
   66 3-N

itroaniline
138.0

 8.189
        N

D
   68 A

cenaphthene
153.0

 8.253
        N

D
   69 2,4-D

initrophenol
184.0

 8.263
        N

D
   70 4-N

itrophenol
109.0

 8.328
        N

D
   73 2,4-D

initrotoluene
165.0

 8.365
        N

D
   71 D

ibenzofuran
168.0

 8.397
        N

D
   78 D

iethylphthalate
149.0

 8.525
        N

D
   80 4-C

hlorophenylphenylether
204.0

 8.654
        N

D
   79 Fluorene

166.0
 8.686

        N
D

   84 4,6-D
initro-2-m

ethylphenol
198.0

 8.707
        N

D
   83 4-N

itroaniline
138.0

 8.713
        N

D
   86 n-N

itrosodiphenylam
ine

169.0
 8.755

        N
D

$  88 2,4,6-Tribrom
ophenol

330.0
8.889

8.889
0.000

     76029
5.3762

21.505
   94 4-B

rom
ophenylphenylether

248.0
 9.071

        N
D

   96 H
exachlorobenzene

284.0
 9.146

        N
D

  200 A
trazine

200.0
 9.173

        N
D

   99 P
entachlorophenol

266.0
 9.317

        N
D

  103 P
henanthrene

178.0
 9.510

        N
D

  104 A
nthracene

178.0
 9.552

        N
D

  106 C
arbazole

167.0
 9.681

        N
D

  109 D
i-n-butylphthalate

149.0
 9.879

        N
D

  114 Fluoranthene
202.0

10.563
        N

D
  116 P

yrene
202.0

10.804
        N

D
$ 117 Terphenyl-d14

244.0
10.895

10.895
0.000

   1027312
8.4913

33.965
  122 B

utylbenzylphthalate
149.0

11.398
        N

D
  130 bis(2-E

thylhexyl)phthalate
149.0

12.066
        N

D
  125 3,3'-D

ichlorobenzidine
252.0

12.157
        N

D
  127 B

enzo(a)A
nthracene

228.0
12.216

        N
D

  129 C
hrysene

228.0
12.275

        N
D

  131 D
i-n-octylphthalate

149.0
12.992

        N
D

  132 B
enzo(b)fluoranthene

252.0
13.788

        N
D

  134 B
enzo(k)fluoranthene

252.0
13.831

        N
D

  135 B
enzo(a)pyrene

252.0
14.307

        N
D
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Flags

  138 Indeno(1,2,3-c,d)pyrene
276.0

16.286
        N

D
  139 D

ibenzo(a,h)anthracene
278.0

16.297
        N

D
  140 B

enzo(g,h,i)perylene
276.0

16.859
        N

D

C
o

m
p

o
u

n
d

 T
yp

e
 L

e
g

e
n

d
* - IS

TD
$ - S

urrogate

Q
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 F
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e
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d
P
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R
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Report Date: 29-May-2018 11:06:02 AIM Revision: 1.0  20-Sep-2017 14:04:40

Shealy Environmental Services

Data File: \\Organics\hh\chem\msd10.i\10052718B.b\100527B05.D
Injection Date: 27-May-2018 12:34:30 Inst. ID: msd10.i Operator: CMP2
Client ID: SBLK93 Lab ID: TQ72993-001
Sample Info: 10052718B.b, TQ72993-001
Injection Vol. 5.00 uL Dil. Factor:   1.0
Column1: ZebronZB-SV (0.25 mm) Detector: MS Scan
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5.439
0.000

    765617
8.7742

35.097
   10 P

henol
94.0

5.445
5.450

-0.005
    719362

7.7667
31.067

   12 bis(2-C
hloroethyl)ether

63.0
5.503

5.509
-0.006

    479997
9.6034

38.414
   13 2-C

hlorophenol
128.0

5.589
5.594

-0.005
    568730

8.0945
32.378

   20 o-C
resol

108.0
5.905

5.905
0.000

    539172
8.1287

32.515
   21 bis(2C

hloro1m
ethylethyl)ether

45.0
5.905

5.905
0.000

    895275
9.8403

39.361
   26 n-N

itroso-di-n-propylam
ine

70.0
6.012

6.012
0.000

    434683
9.1082

36.433
   23 m

+p-C
resol

107.0
6.017

6.022
-0.005

    628587
8.5672

34.269
Q

   24 A
cetophenone

105.0
6.038

6.038
0.000

    787646
8.3567

33.427
   28 H

exachloroethane
117.0

6.145
6.145

0.000
    198602

7.7169
30.868

$  29 N
itrobenzene-d5

82.0
6.172

6.177
-0.005

    644313
9.3074

37.230
   30 N

itrobenzene
77.0

6.188
6.193

-0.005
    641796

8.9434
35.773

   32 Isophorone
82.0

6.354
6.359

-0.005
   1092779

9.0354
36.142

   33 2-N
itrophenol

139.0
6.439

6.439
0.000

    281027
7.5403

30.161
   34 2,4-D

im
ethylphenol

107.0
6.445

6.445
0.000

    297758
6.1174

24.470
Q
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   35 bis(2-C
hloroethoxy)m

ethane
93.0

6.504
6.504

0.000
    670643

8.6501
34.600

   38 2,4-D
ichlorophenol

162.0
6.632

6.637
-0.005

    386501
7.1023

28.409
   43 N

aphthalene
128.0

6.776
6.776

0.000
   1572531

7.6593
30.637

   44 4-C
hloroaniline

127.0
6.814

6.814
0.000

    444443
5.8963

23.585
   47 H

exachlorobutadiene
224.6

6.846
6.846

0.000
    226825

7.1138
28.455

  196 C
aprolactam

113.0
7.108

7.092
0.016

    191879
9.4088

37.635
   49 4-C

hloro-3-m
ethylphenol

107.0
7.199

7.199
0.000

    496411
8.5658

34.263
   51 2-M

ethylnaphthalene
142.0

7.338
7.338

0.000
   1074434

7.7659
31.064

   53 H
exachlorocyclopentadiene

237.0
7.456

7.461
-0.005

    675236
21.302

85.208
   54 2,4,6-Trichlorophenol

196.0
7.568

7.568
0.000

    272590
7.6579

30.632
   55 2,4,5-Trichlorophenol

196.0
7.611

7.611
0.000

    284137
7.4006

29.603
$  56 2-Fluorobiphenyl

172.0
7.627

7.627
0.000

   1133557
7.3431

29.373
  184 B

iphenyl
154.0

7.718
7.718

0.000
   1334113

7.7714
31.086

   58 2-C
hloronaphthalene

162.0
7.755

7.755
0.000

    965040
7.6341

30.537
   60 2-N

itroaniline
138.0

7.846
7.846

0.000
    346921

8.7583
35.033

e
   62 D

im
ethylphthalate

163.0
7.948

7.953
-0.005

   1109327
8.1751

32.700
   65 2,6-D

initrotoluene
165.0

8.017
8.023

-0.006
    261933

8.1293
32.517

   64 A
cenaphthylene

152.0
8.108

8.114
-0.006

   1484272
8.2321

32.928
   66 3-N

itroaniline
138.0

8.194
8.189

0.005
    219291

7.0268
28.107

e
   68 A

cenaphthene
153.0

8.253
8.253

0.000
   1016009

7.6815
30.726

   69 2,4-D
initrophenol

184.0
8.263

8.263
0.000

    217695
13.383

53.531
   70 4-N

itrophenol
109.0

8.328
8.328

0.000
    237463

15.619
62.477

Q
   73 2,4-D

initrotoluene
165.0

8.365
8.365

0.000
    337569

7.9065
31.626

   71 D
ibenzofuran

168.0
8.392

8.397
-0.005

   1328803
7.6538

30.615
   78 D

iethylphthalate
149.0

8.525
8.525

0.000
   1065346

8.3598
33.439

   80 4-C
hlorophenylphenylether

204.0
8.654

8.654
0.000

    494058
7.3962

29.585
   79 Fluorene

166.0
8.681

8.686
-0.005

   1158254
7.6978

30.791
   84 4,6-D

initro-2-m
ethylphenol

198.0
8.707

8.707
0.000

    160364
8.2601

33.041
   83 4-N

itroaniline
138.0

8.713
8.713

0.000
    290403

9.2300
36.920

e
   86 n-N

itrosodiphenylam
ine

169.0
8.755

8.755
0.000

    724378
7.3121

29.248
$  88 2,4,6-Tribrom

ophenol
330.0

8.889
8.889

0.000
    105102

6.7647
27.059

   94 4-B
rom

ophenylphenylether
248.0

9.071
9.071

0.000
    256268

7.3925
29.570

   96 H
exachlorobenzene

284.0
9.146

9.146
0.000

    254241
7.2625

29.050
  200 A

trazine
200.0

9.173
9.173

0.000
    303006

8.6894
34.757

   99 P
entachlorophenol

266.0
9.317

9.317
0.000

    317273
13.908

55.633
  103 P

henanthrene
178.0

9.504
9.510

-0.006
   1542168

7.7720
31.088

  104 A
nthracene

178.0
9.547

9.552
-0.005

   1520481
8.3952

33.581
  106 C

arbazole
167.0

9.681
9.681

0.000
   1421818

8.3909
33.564

  109 D
i-n-butylphthalate

149.0
9.879

9.879
0.000

   1763922
8.9063

35.625
  114 Fluoranthene

202.0
10.563

10.563
0.000

   1503532
8.0284

32.114
  116 P

yrene
202.0

10.804
10.804

0.000
   1546626

8.9830
35.932

$ 117 Terphenyl-d14
244.0

10.895
10.895

0.000
   1071118

8.7378
34.951

  122 B
utylbenzylphthalate

149.0
11.392

11.398
-0.006

    695970
8.8204

35.282
  130 bis(2-E

thylhexyl)phthalate
149.0

12.061
12.066

-0.005
    910977

8.3894
33.558

  125 3,3'-D
ichlorobenzidine

252.0
12.157

12.157
0.000

    356349
7.0525

28.210
  127 B

enzo(a)A
nthracene

228.0
12.216

12.216
0.000

   1298351
8.2797

33.119
  129 C

hrysene
228.0

12.270
12.275

-0.005
   1320151

8.1743
32.697

  131 D
i-n-octylphthalate

149.0
12.986

12.992
-0.006

   1492483
7.5855

30.342
  132 B

enzo(b)fluoranthene
252.0

13.783
13.788

-0.005
   1265904

7.7977
31.191

  134 B
enzo(k)fluoranthene

252.0
13.826

13.831
-0.005

   1336918
7.6929

30.772
  135 B

enzo(a)pyrene
252.0

14.302
14.307

-0.005
   1079923

7.7825
31.130
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  138 Indeno(1,2,3-c,d)pyrene
276.0

16.276
16.286

-0.010
   1409765

7.9676
31.871

  139 D
ibenzo(a,h)anthracene

278.0
16.286

16.297
-0.011

   1302519
8.1315

32.526
  140 B

enzo(g,h,i)perylene
276.0

16.853
16.859

-0.006
   1193624

8.3018
33.207

C
o

m
p

o
u

n
d

 T
yp

e
 L

e
g

e
n

d
* - IS

TD
$ - S

urrogate

Q
C

 F
la

g
 L

e
g

e
n

d
P

rocessing Flags
  e - C
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pound C

oncentration B
elow

 Q
uantitation Lim

it
  Q

 - Q
ualifier S

ignal(s) Fails R
atio Test

R
eview

 Flags

222
of228



Report Date: 29-May-2018 11:06:02 AIM Revision: 1.0  20-Sep-2017 14:04:40

Shealy Environmental Services

Data File: \\Organics\hh\chem\msd10.i\10052718B.b\100527B06.D
Injection Date: 27-May-2018 12:58:30 Inst. ID: msd10.i Operator: CMP2
Client ID: SLCS92 Lab ID: TQ72993-002
Sample Info: 10052718B.b, TQ72993-002
Injection Vol. 5.00 uL Dil. Factor:   1.0
Column1: ZebronZB-SV (0.25 mm) Detector: MS Scan
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Report Date: 23-May-2018 09:12:02 AIM Revision: 1.0  20-Sep-2017 14:04:40

Shealy Environmental Services
Run Log Report

Batch Path: \\Organics\hh\chem\msd10.i\10052218D.b
Inst. ID: msd10.i Method: 8270DLVI-10
Matrix: Water Operator: CMP2
Srch Tics: Yes Quant Tics: Yes Maximum Tics: 20

ALS
Vial

Lab
Sample ID

Injection
Date/Time

Data
File

Sample
Type

ICal
Lvl

Client
Sample ID Matrix

Dil
Fact Sublist SpikeList

Rpt
Tics

Tics
Det.

MS
Tune

Inst
QC pH

Std
Lot# Comments Method

96 SVMS 3462 22-May-2018 18:01:30 100522D01.D DFTPP DFTPPCA Water 1 all Yes Yes 8270D-tun
100 SVMS IBLK 22-May-2018 18:18:30 100522D02.D Client IBLK Water 1 1STD 8270DLVI-10

1 SVMS 3451 22-May-2018 18:42:30 100522D03.D Ical 1 1STD0.2CB Water 1 PAH+ 8270DLVI-10
2 SVMS 3452 22-May-2018 19:07:30 100522D04.D Ical 2 1STD001CB Water 1 1STD 8270DLVI-10
3 SVMS 3453 22-May-2018 19:31:30 100522D05.D Ical 3 1STD002CB Water 1 1STD 8270DLVI-10
4 SVMS 3454 22-May-2018 19:56:30 100522D06.D Ical 4 1STD005CB Water 1 1STD 8270DLVI-10
5 SVMS 3455 22-May-2018 20:20:30 100522D07.D Ical 5 1STD010CB Water 1 1STD 8270DLVI-10
6 SVMS 3456 22-May-2018 20:45:30 100522D08.D Ical 6 1STD015CB Water 1 1STD 8270DLVI-10
7 SVMS 3457 22-May-2018 21:09:30 100522D09.D Ical 7 1STD020CB Water 1 1STD 8270DLVI-10
8 SVMS 3458 22-May-2018 21:34:30 100522D10.D Ical 8 1STD025CB Water 1 1STD 8270DLVI-10
9 SVMS 3459 22-May-2018 21:58:30 100522D11.D Ical 9 1STD030CB Water 1 1STD 8270DLVI-10

10 SVMS 3460 22-May-2018 22:23:30 100522D12.D LCS 1STDICV Water 1 1STD ICV1DOD 8270DLVI-10
11 SVMS 3482 22-May-2018 22:47:30 100522D13.D Ical 2 3STD001CC Water 1 3STD 8270DLVI-10
12 SVMS 3483 22-May-2018 23:11:30 100522D14.D Ical 3 3STD002CC Water 1 3STD 8270DLVI-10
13 SVMS 3484 22-May-2018 23:36:30 100522D15.D Ical 4 3STD005CC Water 1 3STD 8270DLVI-10
14 SVMS 3485 23-May-2018 00:00:30 100522D16.D Ical 5 3STD010CC Water 1 3STD 8270DLVI-10
15 SVMS 3486 23-May-2018 00:24:30 100522D17.D Ical 6 3STD015CC Water 1 3STD 8270DLVI-10
16 SVMS 3487 23-May-2018 00:48:30 100522D18.D Ical 7 3STD020CC Water 1 3STD 8270DLVI-10
17 SVMS 3488 23-May-2018 01:12:30 100522D19.D Ical 8 3STD025CC Water 1 3STD 8270DLVI-10
18 SVMS 3489 23-May-2018 01:37:30 100522D20.D Ical 9 3STD030CC Water 1 3STD 8270DLVI-10
19 SVMS 3480 23-May-2018 02:01:30 100522D21.D LCS 3STDICV Water 1 3STD ICV2DOD 8270DLVI-10
20 SVMS 3390 23-May-2018 02:25:30 100522D22.D Ical 2 DPE001CD Water 1 Diphenyl 8270DLVI-10
21 SVMS 3391 23-May-2018 02:49:30 100522D23.D Ical 3 DPE002CD Water 1 Diphenyl 8270DLVI-10
22 SVMS 3392 23-May-2018 03:13:30 100522D24.D Ical 4 DPE005CD Water 1 Diphenyl 8270DLVI-10
23 SVMS 3393 23-May-2018 03:37:30 100522D25.D Ical 5 DPE010CD Water 1 Diphenyl 8270DLVI-10
24 SVMS 3394 23-May-2018 04:01:30 100522D26.D Ical 6 DPE015CD Water 1 Diphenyl 8270DLVI-10
25 SVMS 3395 23-May-2018 04:25:30 100522D27.D Ical 7 DPE020CD Water 1 Diphenyl 8270DLVI-10

100 SVMS IBLK 23-May-2018 04:49:30 100522D28.D Client Water 1 1STD 8270DLVI-10
100 SVMS IBLK 23-May-2018 05:13:30 100522D29.D Client Water 1 1STD 8270DLVI-10
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Report Date: 29-May-2018 11:06:23 AIM Revision: 1.0  20-Sep-2017 14:04:40

Shealy Environmental Services
Run Log Report

Batch Path: \\Organics\hh\chem\msd10.i\10052718B.b
Inst. ID: msd10.i Method: 8270DLVI-10
Matrix: Water Operator: CMP2
Srch Tics: Yes Quant Tics: Yes Maximum Tics: 20

ALS
Vial

Lab
Sample ID

Injection
Date/Time

Data
File

Sample
Type

Client
Sample ID Matrix

Dil
Fact Sublist SpikeList

Rpt
Tics

Tics
Det.

MS
Tune

Inst
QC pH

Std
Lot# Comments Method

96 27-May-2018 11:16:30 100527B01.D DFTPP Water 1 all Yes Yes 8270D-tun
96 SVMS 3462 27-May-2018 11:30:30 100527B02.D DFTPP DFTPPCR Water 1 all Yes Yes 8270D-tun
97 SVMS 3455 27-May-2018 11:46:30 100527B03.D Ccv 1STD010CS Water 1 1STD Yes 8270DLVI-10
98 SVMS 3485 27-May-2018 12:10:30 100527B04.D Ccv 3STD010CT Water 1 3STD 8270DLVI-10
1 TQ72993-001 27-May-2018 12:34:30 100527B05.D BLANK SBLK93 Water 1 sample 8270DLVI-10
2 TQ72993-002 27-May-2018 12:58:30 100527B06.D LCS SLCS92 Water 1 sample 8270water 8270DLVI-10
3 TQ72835-001 27-May-2018 13:22:30 100527B07.D BLANK SBLK35 Water 1 sample 8270DLVI-10
4 TQ72835-002 27-May-2018 13:46:30 100527B08.D LCS SLCS35 Water 1 sample 8270water 8270DLVI-10
5 TE18077-010 27-May-2018 14:10:30 100527B09.D Client TMW-4 Water 1 sample 8270DLVI-10
6 TE18011-002 27-May-2018 14:34:30 100527B10.D Client WSW-50 Water 5 sample 8270DLVI-10
7 TE18077-007 27-May-2018 14:58:30 100527B11.D Client SB-7, 6-8 Soil 1 sample 8270DLVI-10
8 TE18077-008 27-May-2018 15:23:30 100527B12.D Client SB-9, 4-6 Soil 1 sample 8270DLVI-10

26 TE18009-002 27-May-2018 15:47:30 100527B13.D Client MET-MW-1-DUP Water 5 sample 8270DLVI-10
9 TE18010-003 27-May-2018 16:11:30 100527B14.D Client BS-17 (4-5) Soil 1 sample 8270DLVI-10

10 TE18010-004 27-May-2018 16:35:30 100527B15.D Client BS-18 (4-5) Soil 1 sample 8270DLVI-10
11 TE18010-005 27-May-2018 16:59:30 100527B16.D Client BS-19 (4-5) Soil 1 sample 8270DLVI-10
12 TE18066-001 27-May-2018 17:23:30 100527B17.D Client 35 MW-1 Soil 1 sample 8270DLVI-10
13 TE18066-002 27-May-2018 17:47:30 100527B18.D Client 35 Dup MW-1 Soil 1 sample 8270DLVI-10
14 TE22007-001 27-May-2018 18:11:30 100527B19.D Client SB-1-06066 Soil 1 sample 8270DLVI-10
15 TE22007-001MS 27-May-2018 18:35:30 100527B20.D MS SB-1-06066MS Soil 1 sample 8270soil 8270DLVI-10
16 TE22007-001MD 27-May-2018 18:59:30 100527B21.D MSD SB-1-06066MSD Soil 1 sample 8270soil 8270DLVI-10
17 TE22045-001 27-May-2018 19:23:30 100527B22.D Client BW16GW65 Water 1 sample 8270DLVI-10
18 TE22045-002 27-May-2018 19:47:30 100527B23.D Client BW916GW65 Water 1 sample 8270DLVI-10
19 TE22045-003 27-May-2018 20:11:30 100527B24.D Client BW16GW12 Water 10 sample 8270DLVI-10
20 TE22036-001 27-May-2018 20:35:30 100527B25.D Client GW-1 Water 1 sample 8270DLVI-10
21 TE22036-002 27-May-2018 21:00:30 100527B26.D Client GW-2 Water 1 sample 8270DLVI-10
22 TE22036-003 27-May-2018 21:24:30 100527B27.D Client GW-3 Water 1 sample 8270DLVI-10
23 TE17073-004 27-May-2018 21:48:30 100527B28.D Client MW05s Water 250 sample 8270DLVI-10
24 TE17073-022 27-May-2018 22:12:30 100527B29.D Client MW45s Water 250 sample 8270DLVI-10
25 TE18039-001 27-May-2018 22:36:30 100527B30.D Client Filter cake Soil 50 sample 8270DLVI-10

100 SVMS IBLK 27-May-2018 23:00:30 100527B31.D Client Water 1 1STD 8270DLVI-10
100 SVMS IBLK 27-May-2018 23:24:30 100527B32.D Client Water 1 1STD 8270DLVI-10
100 SVMS IBLK 27-May-2018 23:48:30 100527B33.D Client Water 1 1STD 8270DLVI-10
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Report Date: 30-May-2018 08:30:41 AIM Revision: 1.0  20-Sep-2017 14:04:40

Shealy Environmental Services
Run Log Report

Batch Path: \\Organics\hh\chem\msd10.i\10052918C.b
Inst. ID: msd10.i Method: 8270DLVI-10
Matrix: Water Operator: CMP2
Srch Tics: Yes Quant Tics: Yes Maximum Tics: 20

ALS
Vial

Lab
Sample ID

Injection
Date/Time

Data
File

Sample
Type

Client
Sample ID Matrix

Dil
Fact Sublist SpikeList

Rpt
Tics

Tics
Det.

MS
Tune

Inst
QC pH

Std
Lot# Comments Method

96 29-May-2018 10:50:30 100529C01.D DFTPP Water 1 all Yes Yes 8270D-tun
96 SVMS 3462 29-May-2018 11:06:30 100529C02.D DFTPP DFTPPCU Water 1 all Yes Yes 8270D-tun
97 SVMS 3455 29-May-2018 11:23:30 100529C03.D Ccv 1STD010CV Water 1 1STD 8270DLVI-10
98 SVMS 3485 29-May-2018 11:48:30 100529C04.D Ccv 3STD010CW Water 1 3STD 8270DLVI-10
1 TQ73259-001 29-May-2018 12:12:30 100529C05.D BLANK SBLK59 Soil 1 sample 8270DLVI-10
2 TQ73259-002 29-May-2018 12:37:30 100529C06.D LCS SLCS59 Soil 1 sample dodsoils 8270DLVI-10
3 TQ73193-001 29-May-2018 13:02:30 100529C07.D BLANK SBLK93 Water 1 sample 8270DLVI-10
4 TQ73193-002 29-May-2018 13:26:30 100529C08.D LCS SLCS93 Water 1 sample tclp 8270DLVI-10
5 TQ73264-001 29-May-2018 13:51:30 100529C09.D Client SBLK64 Soil 1 sample 8270DLVI-10
6 TQ73264-002 29-May-2018 14:16:30 100529C10.D LCS SLCS64 Soil 1 sample 8270soil 8270DLVI-10
7 TE24006-016 29-May-2018 14:40:30 100529C11.D Client LF003-SSS-72 Soil 10 sample 8270DLVI-10
8 TE24006-017 29-May-2018 15:05:30 100529C12.D Client LF003-SSS-73 Soil 10 sample 8270DLVI-10
9 TE24006-018 29-May-2018 15:30:30 100529C13.D Client LF003-SSS-74 Soil 10 sample 8270DLVI-10

10 TE24006-019 29-May-2018 15:54:30 100529C14.D Client LF003-SSS-75 Soil 10 sample 8270DLVI-10
11 TE24006-020 29-May-2018 16:19:30 100529C15.D Client LF003-SSS-76 Soil 10 sample 8270DLVI-10
27 TE24006-018 29-May-2018 16:44:30 100529C16.D Client LF003-SSS-74 Soil 20 sample 8270DLVI-10
12 TE08059-005 29-May-2018 17:09:30 100529C17.D Client TCLP-Stockpile 1 Water 1 sample 8270DLVI-10
13 TE22072-001 29-May-2018 17:33:30 100529C18.D Client Comp 4ft. Soil 1 sample 8270DLVI-10
14 TE22072-001MS 29-May-2018 17:58:30 100529C19.D MS Comp 4ft.MS Soil 1 sample 8270soil 8270DLVI-10
15 TE22072-001MD 29-May-2018 18:23:30 100529C20.D MSD Comp 4ft.MSD Soil 1 sample 8270soil 8270DLVI-10
16 TE22072-002 29-May-2018 18:48:30 100529C21.D Client Comp 8ft. Soil 1 sample 8270DLVI-10
17 TE22072-003 29-May-2018 19:12:30 100529C22.D Client Comp 12ft. Soil 1 sample 8270DLVI-10
18 TE22072-008 29-May-2018 19:37:30 100529C23.D Client CompDUP 052118 Soil 1 sample 8270DLVI-10
19 TE18011-002 29-May-2018 20:01:30 100529C24.D Client WSW-50 Water 1 sample 8270DLVI-10
22 TE22045-001 29-May-2018 20:26:30 100529C25.D Client BW16GW65 Water 5 sample 8270DLVI-10
23 TE22045-002 29-May-2018 20:50:30 100529C26.D Client BW916GW65 Water 5 sample 8270DLVI-10
24 TE22045-003 29-May-2018 21:15:30 100529C27.D Client BW16GW12 Water 100 sample 8270DLVI-10
97 SVMS 3455 29-May-2018 21:40:30 100529C28.D Ccv 1STD010CX Water 1 1STD 8270DLVI-10
98 SVMS 3485 29-May-2018 22:04:30 100529C29.D Ccv 3STD010CY Water 1 3STD 8270DLVI-10

100 SVMS IBLK 29-May-2018 22:28:30 100529C30.D Client Water 1 1STD 8270DLVI-10
100 SVMS IBLK 29-May-2018 22:53:30 100529C31.D Client Water 1 1STD 8270DLVI-10
100 SVMS IBLK 29-May-2018 23:17:30 100529C32.D Client Water 1 1STD 8270DLVI-10
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Level 2 review  released

pH 
Adjust 1

05/24/2018 1325End Date:
05/23/2018 1913Start Date:

Final Vol. 
(mL)

Spike Vol. 
(mL)Spike ID

Analysis
Descript

QC Code RunClient Sample IDSample ID Initial Vol. 
(mL)

Comments

3520C RVE (5.0 mL FV - Acid Only) - Continuous Liquid-Liquid Extraction

Printed: 06/15/18 1003

Matrix: Aqueous

Ext Solvent: CH2Cl2 > CH2Cl2

Chem ID:18-897>18-897

Level 2 Analyst: JBK
Conc Analyst: BFP

Status:

Conc Start Date: 05/24/2018 1441
Conc End Date: 05/24/2018 1522

Analyst: NFB

Surrogate: extw -5060exp103018
Surrogate Vol. (mL): 0.5

Prep Batch: 72993

Sodium Sulfate ID: extr-4713

TQ72993-001 1 8270D 250 0.0 5.0 w itness:ARP /QC associated w ith batch 
72992

MB 2

TQ72993-002 1 8270D 250 extw -
4936exp0615

0.5 5.0 extw -5053exp101818/extw -
4935exp061518/extw -4994exp090118

LCS 2

TE22045-001 BW16GW65 1 8270D 250 0.0 5.0 1:1 sulfuric acid: extr-4701Sample 2
TE22045-002 BW916GW65 1 8270D 250 0.0 5.0 pH strip: 16-454Sample 2
TE22045-003 BW16GW12 1 8270D 250 0.0 5.0 boiling chip: extr-4702/glass w ool: 18-181Sample 2
TE22045-003MS 1 8270D 250 0.0 5.0 MS associated w ith batch 72992MS 0
TE22045-003MD 1 8270D 250 0.0 5.0 MD associated w ith batch 72992MSD 0

Total Samples: 3(end o f repo rt )

106 Vantage Point  Drive    Columbia, SC  29172    (803) 791-9700    Fax (803) 791-9111    
Shealy Environmental Services, Inc. Prep Batch Report v2.0

Page: 1 of 1

Reagents Vol. (mL): 170
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Am
erican Creosote W

orks 2019 
Soil Sam

pling Report

Pensacola, Florida
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arch 27, 2019

Report Date: June 13, 2019

Project Leader: Kevin Sim
m

ons
Superfund Section
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 Applied Science
Division

USEPA Region 4
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The activities depicted in this report are accredited under the US EPA Region 4 Laboratory 
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Division ISO

/IEC 17025 accreditation issued by the ANSI-ASQ
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O
N

C
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esults 
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C

W
 Soil Sam

ple Locations M
arch 2019 

13 

A
ppendix A

 
15 
16 
24 
26 

Field Sam
ple Logbook 

C
hain of C

ustody Form
s  

Soil Sam
pling M

em
o 

 

N
ote: D

ue to the R
ealignm

ent of U
S EPA

 R
egion 4, the follow

ing organizational nam
e changes becam

e 
effective A

pril 15, 2019 and are used in this report: 

Form
er N

am
e 

C
urrent N

am
e 

Science &
 Ecosystem

 Support D
ivision - SESD

 
Laboratory Services &

 A
pplied Science D

ivision - LSA
SD

 
A

nalytical Services B
ranch - A

SB
 

Laboratory Services Branch – LSB
 

Field Services B
ranch – FSB

 
A

pplied Science B
ranch - A

SB
 

Superfund &
 A

ir Section – SA
S 

Superfund Section - SFS 

SESD
 Project ID

# 19-0205 
Am

erican C
reosote W

orks Pensacola
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A
m

erican C
reosote W

orks 2019 Soil Sam
pling 

L
SA

SD
 Project ID

 N
um

ber: 19-0205 
C

onducted M
arch 27, 2019 

  
1. 

IN
T

R
O

D
U

C
T

IO
N

 
 Peter Thorpe, R

em
edial Project M

anager (R
PM

), R
egion 4 Superfund D

ivision requested that LSA
SD

 
collect 13 soil sam

ples for dioxin analysis in addition to the scheduled groundw
ater sam

pling at the 
A

m
erican C

reosote W
orks site. A

fter the R
egion 4 Sam

ple C
ontrol C

oordinator determ
ined that a 

laboratory could be arranged for the w
eek of M

arch 25 and the w
ork w

ould take a m
inim

al am
ount of 

tim
e, the LSA

SD
 project leader accepted the additional w

ork. 
 The follow

ing personnel participated in the soil sam
ple collection: 

 N
A

M
E  

 
 

O
R

G
A

N
IZA

TIO
N

 
D

U
TIES 

K
evin Sim

m
ons 

 
U

S EPA
 LSA

SD
 

Project Leader/Sam
pler/Sam

ple C
ustodian 

K
ristin Trapp  

 
U

S EPA
 LSA

SD
 

Field C
hem

ist/Sam
pler 

 D
ue to the short notice for this sam

pling event, a form
al Sam

pling and A
nalysis Plan (SA

P) w
as not 

prepared. A
 m

em
o w

as w
ritten to the R

PM
 briefly describing the w

ork to be conducted. The sam
pling 

w
as conducted in accordance w

ith the A
pplied Science B

ranch (form
erly Field Services B

ranch) Q
uality 

A
ssurance Project Plan February 2018 and applicable sam

pling procedures. 
  

2. 
SU

M
M

A
R

Y
 

 The R
PM

, in consultation w
ith B

lack and V
eatch personnel, selected five locations w

here additional 
dioxin inform

ation w
as needed to fill a data gap and confirm

 previous analytical results. Four of the five 
locations required sam

ples from
 three intervals: 0 to 6”, 6-12” and 12-24” below

 ground surface (B
G

S). 
O

ne location only required a sam
ple from

 the 12 to 24” interval based on previous data. T
able 1 lists the 

sam
ple coordinates and follow

ed by T
able 2 w

ith the sam
ple ID

s and depths. 
 The R

PM
 and LSA

SD
 project leader scouted the proposed locations and m

arked them
 w

ith survey 
stakes and flagging and logged the coordinates w

ith a Trim
ble G

eo7 G
PS unit. 

 
T

able 1 
Soil Sam

ple C
oordinates 

 
Station 

ID
 

L
atitude 

L
ongitude 

SS602 
30.40358063 

-87.23603753 

SS1063 
30.40120281 

-87.23785601 

SS1064 
30.40069176 

-87.2382954 

SS1065 
30.40456275 

-87.23315783 

SS1066 
30.40303912 

-87.23246725 
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T
able 2 

Soil Sam
ple Identification 

 
Station ID

 
Sam

ple 
ID

 
Sam

ple 
D

ate 
Sam

ple 
T

im
e 

Start 
D

epth 
D

epth 
T

o 
D

epth 
U

nits 

SS1063 
SS1063-A

 
3/27/2019 

13:05 
0 

6 
inches 

SS1063 
SS1063-B 

3/27/2019 
13:10 

6 
12 

inches 

SS1063 
SS1063-C 

3/27/2019 
13:15 

12 
24 

inches 

SS1064 
SS1064-A

 
3/27/2019 

12:30 
0 

6 
inches 

SS1064 
SS1064-B 

3/27/2019 
12:35 

6 
12 

inches 

SS1064 
SS1064-C 

3/27/2019 
12:40 

12 
24 

inches 

SS1065 
SS1065-A

 
3/27/2019 

10:10 
0 

6 
inches 

SS1065 
SS1065-B 

3/27/2019 
10:20 

6 
10 

inches 

SS1065 
SS1065-C 

3/27/2019 
10:45 

12 
24 

inches 

SS1066 
SS1066-A

 
3/27/2019 

13:40 
0 

6 
inches 

SS1066 
SS1066-B 

3/27/2019 
13:45 

6 
12 

inches 

SS1066 
SS1066-C 

3/27/2019 
13:50 

12 
24 

inches 

SS602 
SS602-C 

3/27/2019 
9:45 

12 
24 

inches 

SS602 
SS602D

-C 
3/27/2019 

9:45 
12 

24 
inches 

 A
ll soil sam

ples w
ere analyzed by A

nalytical R
esources Inc. for dioxin in accordance w

ith C
LP 

Statem
ent of W

ork H
R

SM
01.2. 

 Figure 1 titled “Soil Location M
ap” show

s the soil sam
pling locations. A

ppendix A
 contains, in order, 

scanned pages of the field sam
ple logbook, the chain of custody (C

O
C

) form
, and the analytical data 

sheets. 
  

3. 
SIT

E
 B

A
C

K
G

R
O

U
N

D
 

 
The 18-acre A

C
W

 site is located at 701 J Street in Pensacola, Florida. Previous reports list the address as 
1800 W

 G
im

ble Street, but 701 J Street is the official address. It includes the area w
here a w

ood-treating 
facility operated from

 1902 to 1981, w
hen A

m
erican C

reosote W
orks filed for bankruptcy. Prior to 

1950, the com
pany used creosote exclusively to treat poles. U

se of Pentachlorophenol (PC
P) started in 

1950 and steadily increased in later years of the facility’s operation. D
ioxins at the site resulted from

 the 
use of PC

P as a w
ood-treating chem

ical. D
ioxins are a com

m
on im

purity in com
m

ercial-grade PC
P.  

 EPA
 placed the site on the Superfund program

’s N
ational Priorities List (N

PL) in 1983 because of 
contam

inated soil and groundw
ater resulting from

 facility operations. EPA
 and the Florida D

epartm
ent 

of Environm
ental Protection (FD

EP) have investigated site conditions and taken steps to clean up the 
site to protect people and the environm

ent from
 contam

ination. Site contam
ination does not currently 

threaten people living and w
orking near the site. 

 The Sitew
ide R

ecord of D
ecision (R

O
D

) w
as signed in Septem

ber 2017. This R
O

D
 includes rem

edies to 
encapsulate the m

ain source area of creosote w
ith a barrier w

all and rem
ove other areas of creosote w

ith 
therm

al extraction. It also includes excavation of all dioxin im
pacted soil w

ithin the exposure units and 
have it capped onsite. 
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Som
e offsite parcels have already been cleaned up and approxim

ately 200,000 gallons of creosote have 
been rem

oved to date.  A
 R

em
edial D

esign (R
D

) is scheduled to be finished by D
ecem

ber 2019.  The 
rem

edial action (R
A

) is scheduled to be com
pleted in 2022.  The first scheduled action is to clean up 

residential properties. 
 The above inform

ation is taken in part from
 the EPA

 Superfund Site w
ebsite: 

https://cum
ulis.epa.gov/supercpad/SiteProfiles/index.cfm

?fuseaction=second.cleanup&
id=0400572 

 The analytical results w
ill be evaluated by the R

PM
, the R

egion 4 Scientific Support Section (SSS), and 
B

lack and V
eatch personnel. 

  
4. 

M
E

T
H

O
D

O
L

O
G

Y
 

 Field activities w
ere conducted in accordance w

ith LSA
SD

’s Field B
ranches M

anagem
ent and Q

uality 
System

 Procedures and the follow
ing LSA

SD
 field m

easurem
ent and sam

pling operating procedures as 
of M

arch 18, 2019: 
 SESD

PR
O

C
-110-R

4, G
lobal Positioning System

 
SESD

PR
O

C
-202-R

3, Investigation D
erived W

aste 
SESD

PR
O

C
-205-R

3, Field Equipm
ent C

leaning and D
econtam

ination 
SESD

PR
O

C
-209-R

3, Packaging, M
arking, Labeling and Shipping of Environm

ental and W
aste Sam

ples 
SESD

PR
O

C
-300-R

3, Soil Sam
pling 

 The specific soil sam
pling m

ethod for the first interval w
as to advance the bucket to approxim

ately 6 
inches B

G
S, rem

ove the bucket from
 the hole and transfer the contents to the hom

ogenization container 
for processing. For subsequent intervals, the auger hole w

as advanced one bucket at a tim
e until the 

sam
ple depth is achieved. W

hen the sam
ple depth is reached, the bucket used to advance the hole w

as 
rem

oved and a clean bucket is attached. The clean auger bucket is then placed in the hole and filled w
ith 

soil to m
ake up the sam

ple and rem
oved. 

 A
ll field m

easurem
ent and sam

pling procedures w
ere perform

ed and/or overseen by LSA
SD

 A
pplied 

Science B
ranch personnel proficient in the pertinent procedures. A

ny person that w
as not proficient in 

any m
easurem

ent or sam
pling procedure w

as team
ed w

ith som
eone w

ho w
as proficient. C

hain of 
custody docum

ents w
ere prepared and signed by K

evin Sim
m

ons. 
 Soil sam

ples subm
itted to the A

nalytical R
esources Inc. Laboratory w

ere analyzed for dioxin in 
accordance w

ith C
LP Statem

ent of W
ork H

R
SM

01.2. 
  

5. 
R

E
SU

L
T

S/D
ISC

U
SSIO

N
 

 
5.1 D

ioxin R
esults 

 
A

ll soil sam
ples contained num

erous dioxin com
pounds w

hich are sum
m

arized in T
able 4. Several data 

qualifiers w
ere also applied to the results w

hich are explained in the A
nalytical R

eport N
arrative 

Sum
m

ary in Section 5.3. A
dditional laboratory inform

ation can be found on pages 24 to 26 of the 
A

nalytical D
ata Sheets in A

ppendix A
. 
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5.2 Q
uality C

ontrol R
esults- L

aboratory and Field 
 A

nalytical R
eport N

arrative Sum
m

ary 
 The follow

ing excerpts concerning the data qualifiers is taken from
 the report narrative contained in the 

attached analytical data sheets. The full narrative can be found in A
ppendix A

. 
 M

inim
al C

hlorodiphenyl Ether interferences w
ith target congeners w

ere observed for 2,3,4,6,7,8-
H

xC
D

F in sam
ple C

191901-06 and 2,3,7,8-TC
D

F in sam
ple C

191901-10. These results w
ere qualified 

“U
” (D

-4) at the laboratory reported values. 
 The concentration of O

C
D

D
 exceeded the calibration range in sam

ples C
191901-06, 08, and 09. These 

O
C

D
D

 results w
ere qualified “J” (C

LP02). The SO
W

 does not require the laboratory to perform
 

dilutions for O
C

D
D

. 
 A

ll results w
ere reported from

 the 10X
 dilutions for sam

ples C
191901-03, 04, and 05 at higher reporting 

lim
its for the analytes not detected due to dem

onstrated nontarget analyte interferences w
hen each w

ere 
analyzed at 1X

 dilutions. The laboratory perform
ed florisil, silica gel, and acid cleanup on all the 

sam
ples. 

 The results for all “Total” congeners w
ere estim

ated (J, Q
-3) since the instrum

entation is not calibrated 
for non-2,3,7,8- congeners. 
 For not detected results, the SO

W
 requires use of the sam

ple/analyte specific Estim
ated D

etection Lim
it 

(ED
L) or the laboratory established M

ethod D
etection Lim

it (M
D

L), w
hichever is greater, for reporting. 

M
D

Ls and ED
Ls are adjusted based on the actual sam

ple w
eight extracted, m

oisture contents, and any 
dilutions. Per the SO

W
 any positive sam

ple at a concentration less than the M
D

L is reported as not 
detected at the M

D
L. Toxic equivalent quantities (TEQ

s) for non-detected results are determ
ined using 

the ED
L, the M

D
L or the EM

PC
 as a proxy value. Thus, a sam

ple w
ith non-detected results for all 

PC
D

D
/PC

D
F congeners w

ill still have a positive TEQ
 value. A

ccordingly, the TEQ
 value reported for 

sam
ple C

191901-03, w
hich required a 10X

 dilution as detailed above, w
as com

prised of predom
inantly 

M
D

L proxy values and not actual detected results. 
 R

esults are reported as not detected at an elevated detection lim
it w

hen m
ethod blank contam

ination is 
evident, or w

hen one or m
ore of the qualitative identification criteria have not been m

et. In the event of 
m

ethod blank contam
ination, detection lim

its m
ay be raised as m

uch as five tim
es (10X

 for O
C

D
D

 and 
O

C
D

F) the level of contam
ination to discount false positive results. If qualitative identification criteria 

are not m
et for an analyte, an estim

ated m
axim

um
 possible concentration (EM

PC
) value is reported, and 

is qualified as a non-detect “U
” (C

LP18). 
 The reported toxic equivalent quantities (TEQ

) have been derived from
 the m

ost recent set of toxic 
equivalent factors (TEF). For m

am
m

alian TEQ
s, these factors w

ere published in 2005 by the W
orld 

H
ealth O

rganization (W
H

O
). The TEQ

s for birds and fish, the factors w
ere published by W

H
O

 in 1998. 
The m

am
m

alian, avian and fish TEQ
s are qualified as estim

ated, “J” (D
-5) w

hen the sum
 of the 

contributions from
 the individual PC

D
D

/PC
D

F m
am

m
alian analytes that are them

selves reported as 
either estim

ated (“J”) or non-detect (“U
”) exceeds 10%

 of the m
am

m
alian TEQ

 total. 
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Split Sam
ples 

 A
 split sam

ple w
as collected at location SS602-C

 w
hich w

as designated SS602D
-C

.  A
 generally 

accepted R
PD

 is 50%
 for soil sam

ples, so the results indicate good correlation. The absolute relative 
percent difference (R

PD
s) range for the sam

ple pair are: 
 Sam

ple Pair 
 

 
R

PD
 R

ange 
SS602-C

/ SS602D
-C

:  
2.7%

 to 43.5%
 

 The form
ula (| V

1  - V
2  | / ((V

1  + V
2 )/2)) * 100%

 w
as used to calculate absolute percent difference. V

1  is 
the sam

ple, and V
2  is the split (D

) sam
ple. A

ny qualifiers other than U
 listed in the analytical data sheets 

w
ere rem

oved from
 the table to allow

 percent difference calculations. R
PD

s w
ere not calculated for U

 
qualified results. See T

able 3 for split sam
ple results. 

 
T

able 3 
Split Sam

ple C
om

parison 
 

Station ID
 

SS602 
SS602 

%
 

Sam
ple ID

 
SS602-C 

SS602D
-C 

D
ifference 

A
nalyte 

U
nits 

  
Split 

  
%

 M
oisture  

%
 

5.3  
5.1  

3.8%
 

1,2,3,4,6,7,8-H
eptachlorodibenzodioxin  

ng/kg dry 
74  

63  
16.1%

 

1,2,3,4,6,7,8-H
eptachlorodibenzofuran  

ng/kg dry 
13  

11  
16.7%

 

1,2,3,4,7,8-H
exachlorodibenzodioxin  

ng/kg dry 
0.52 J,O

 
< 5.0 U

 
n/a 

1,2,3,4,7,8-H
exachlorodibenzofuran  

ng/kg dry 
0.48 

0.38 
23.3%

 

1,2,3,6,7,8-H
exachlorodibenzodioxin  

ng/kg dry 
< 5.0 U

 
1.6 J,O

 
n/a 

1,2,3,6,7,8-H
exachlorodibenzofuran  

ng/kg dry 
0.20 J,O

 
< 5.0 U

 
n/a 

1,2,3,7,8,9-H
exachlorodibenzodioxin  

ng/kg dry 
0.86 

0.68 
23.4%

 

1,2,3,7,8,9-H
exachlorodibenzofuran  

ng/kg dry 
1.2 J,O

 
< 5.0 U

 
n/a 

2,3,4,6,7,8-H
exachlorodibenzofuran  

ng/kg dry 
0.44 

0.36 
20.0%

 

H
eptachlorodibenzodioxin (Total)  

ng/kg dry 
130 

100 
26.1%

 

H
eptachlorodibenzofuran (Total)  

ng/kg dry 
45 

41 
9.3%

 

H
exachlorodibenzodioxin (Total)  

ng/kg dry 
9.6 

7.2 
28.6%

 

H
exachlorodibenzofuran (Total)  

ng/kg dry 
14 

9.0 
43.5%

 

O
ctachlorodibenzodioxin  

ng/kg dry 
800  

700  
13.3%

 

O
ctachlorodibenzofuran  

ng/kg dry 
37  

38  
2.7%

 

Pentachlorodibenzodioxin (Total)  
ng/kg dry 

0.35 J,O
 

< 5.0 U
 

n/a 

Pentachlorodibenzofuran (Total)  
ng/kg dry 

1.2 
0.89 

29.7%
 

TEQ
 (A

vian Toxic. Equiv. V
alue, 

W
H

O
 TEQ

-98)  
ng/kg dry 

1.2 
1.0 

18.2%
 

TEQ
 (Fish Toxic. Equiv. V

alue, W
H

O
 

TEQ
-98)  

ng/kg dry 
1.2 

1.0 
18.2%

 

TEQ
 (M

am
m

alian Toxic. Equiv. V
alue, 

W
H

O
 TEQ

-2005)  
ng/kg dry 

2.0 
1.7 

16.2%
 

Tetrachlorodibenzofuran (Total)  
ng/kg dry 

0.19 
0.18 

5.4%
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%
 D

ifference 
The form

ula A
B

S ( V
1  - V

2   / ((V
1  + V

2 )/2)) *100 w
as 

used to calculate absolute percent difference. V
1  is the 

sam
ple, and V

2  is the split (D
) sam

ple. 

U
 

The analyte w
as not detected at or above the reporting 

lim
it, M

R
L listed, RPD

 not calculated. 
n/a 

%
 difference not calculated due to U

 qualifier. 

 
 

 
Q

ualifiers w
ere rem

oved for %
 difference calculation 

 5.3 Investigation D
erived W

aste 
 A

fter the sam
ple containers w

ere filled, any leftover soil w
as returned to the location it cam

e from
. Solid 

w
aste and PPE such as disposable gloves, plastic, and paper w

ere brought back to LSA
SD

 and/or the 
Field Equipm

ent C
enter for proper disposal or recycling. 

  
6. 

C
O

N
C

L
U

SIO
N

 
 The results from

 this soil sam
pling event are presented w

ithout com
parison to a standard. The data w

ill 
be evaluated by the R

PM
, SSS, and the contractor assigned to the site to determ

ine the next course of 
action. 
  

7. 
R

E
FE

R
E

N
C

E
S 

 U
SEPA

 SESD
, “Field B

ranches Q
uality System

 and Technical Procedures”. M
ost recent versions: 

https://w
w

w
.epa.gov/regionallabs/epa-region-4-analytical-support-branch-laboratory-operations-and-

quality-assurance as of study date. 
 M

em
o, “Soil Sam

pling for A
m

erican C
reosote W

orks G
roundw

ater Sam
pling”. To Pete Thorpe, R

PM
, 

M
ay 7, 2019. 
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SS1063 SS1063 SS1063 SS1064 SS1064 SS1064 SS1065 SS1065 SS1065 SS1066 SS1066 SS1066 SS602 SS602
SS1063-A SS1063-B SS1063-C SS1064-A SS1064-B SS1064-C SS1065-A SS1065-B SS1065-C SS1066-A SS1066-B SS1066-C SS602-C SS602D-C

3/27/2019 13:05 3/27/2019 13:10 3/27/2019 13:15 3/27/2019 12:30 3/27/2019 12:35 3/27/2019 12:40 3/27/2019 10:10 3/27/2019 10:20 3/27/2019 10:45 3/27/2019 13:40 3/27/2019 13:45 3/27/2019 13:50 3/27/2019 9:45 3/27/2019 9:45

Analyte Units Split
% Moisture % 6.3 7.4 11 7.2 8.0 8.0 3.8 5.4 11 2.6 7.4 6.8 5.3 5.1 

1,2,3,4,6,7,8-Heptachlorodibenzodioxin ng/kg dry 100 85 33 J,CLP01 970 760 950 3800 6500 680 170 20 11 74 63 

1,2,3,4,6,7,8-Heptachlorodibenzofuran ng/kg dry 19 14 12 J,CLP01 200 55 150 700 1200 120 52 6.8 3.1 J,CLP01 13 11 

1,2,3,4,7,8,9-Heptachlorodibenzofuran ng/kg dry 0.89 J,CLP01 0.79 J,CLP01 < 50 U 10 J,CLP01 3.8 J,CLP01 7.6 47 84 8.3 2.9 J,CLP01 0.37 J,CLP01 < 5.0 U < 5.0 U,CLP18 < 5.0 U,CLP18

1,2,3,4,7,8-Hexachlorodibenzodioxin ng/kg dry 1.1 J,CLP01 0.91 J,CLP01 < 50 U 5.3 J,CLP01 4.5 J,CLP01 5.4 33 54 4.5 J,CLP01 2.0 J,CLP01 0.36 J,CLP01 < 5.0 U,CLP18 0.52 J,CLP01 < 5.0 U,CLP18
1,2,3,4,7,8-Hexachlorodibenzofuran ng/kg dry 0.58 J,CLP01 0.47 J,CLP01 < 50 U < 50 U,CLP18 < 50 U,CLP18 9.8 20 29 3.2 J,CLP01 2.8 J,CLP01 0.71 J,CLP01 < 5.0 U,CLP18 0.48 J,CLP01 0.38 J,CLP01
1,2,3,6,7,8-Hexachlorodibenzodioxin ng/kg dry 2.8 J,CLP01 2.4 J,CLP01 < 50 U 21 J,CLP01 17 J,CLP01 22 100 180 15 6.4 0.94 J,CLP01 < 5.0 U,CLP18 < 5.0 U,CLP18 1.6 J,CLP01
1,2,3,6,7,8-Hexachlorodibenzofuran ng/kg dry 0.55 J,CLP01 0.48 J,CLP01 < 50 U 7.5 J,CLP01 1.9 J,CLP01 3.5 J,CLP01 25 39 3.4 J,CLP01 12 1.2 J,CLP01 0.61 J,CLP01 0.20 J,CLP01 < 5.0 U,CLP18
1,2,3,7,8,9-Hexachlorodibenzodioxin ng/kg dry 2.4 J,CLP01 1.7 J,CLP01 1.9 J,CLP01 16 J,CLP01 12 J,CLP01 12 67 110 9.1 4.0 J,CLP01 0.76 J,CLP01 0.41 J,CLP01 0.86 J,CLP01 0.68 J,CLP01
1,2,3,7,8,9-Hexachlorodibenzofuran ng/kg dry 0.25 J,CLP01 < 5.0 U,CLP18 < 50 U < 50 U < 50 U 6.2 29 67 1.5 J,CLP01 3.3 J,CLP01 < 5.0 U,CLP18 0.44 J,CLP01 1.2 J,CLP01 < 5.0 U
1,2,3,7,8-Pentachlorodibenzodioxin ng/kg dry 0.68 J,CLP01 0.47 J,CLP01 < 50 U < 50 U < 50 U 2.7 J,CLP01 14 20 1.5 J,CLP01 2.8 J,CLP01 0.66 J,CLP01 < 5.0 U,CLP18 < 5.0 U < 5.0 U
1,2,3,7,8-Pentachlorodibenzofuran ng/kg dry < 5.0 U < 5.0 U < 50 U < 50 U < 50 U 0.62 J,CLP01 2.2 J,CLP01 2.9 J,CLP01 0.40 J,CLP01 1.1 J,CLP01 1.1 J,CLP01 < 5.0 U < 5.0 U < 5.0 U
2,3,4,6,7,8-Hexachlorodibenzofuran ng/kg dry 0.91 J,CLP01 0.88 J,CLP01 < 50 U 7.8 J,CLP01 < 50 U,CLP18 < 5.0 U,D-4 38 66 5.1 30 2.1 J,CLP01 1.4 J,CLP01 0.44 J,CLP01 0.36 J,CLP01
2,3,4,7,8-Pentachlorodibenzofuran ng/kg dry 0.81 J,CLP01 < 5.0 U,CLP18 < 50 U < 50 U < 50 U 1.8 J,CLP01 < 5.0 U,CLP18 5.1 < 5.0 U,CLP18 10 2.0 J,CLP01 0.60 J,CLP01 < 5.0 U < 5.0 U
2,3,7,8-Tetrachlorodibenzofuran ng/kg dry < 1.0 U,CLP18 < 0.99 U,CLP18 < 9.9 U 0.76 J,CLP01 < 10 U,CLP18 0.48 J,CLP01 0.47 J,CLP01 0.51 J,CLP01 < 0.99 U,CLP18 < 1.0 U,D-4 1.9 0.25 J,CLP01 < 1.0 U < 0.99 U
Heptachlorodibenzodioxin (Total) ng/kg dry 200 J,Q-3 170 J,Q-3 100 J,Q-3 2300 J,Q-3 1900 J,Q-3 2100 J,Q-3 6000 J,Q-3 10000 J,Q-3 1000 J,Q-3 330 J,Q-3 37 J,Q-3 22 J,Q-3 130 J,Q-3 100 J,Q-3
Heptachlorodibenzofuran (Total) ng/kg dry 50 J,Q-3 37 J,Q-3 23 J,Q-3 520 J,Q-3 180 J,Q-3 420 J,Q-3 2200 J,Q-3 3400 J,Q-3 370 J,Q-3 140 J,Q-3 14 J,Q-3 7.2 J,Q-3 45 J,Q-3 41 J,Q-3
Hexachlorodibenzodioxin (Total) ng/kg dry 34 J,Q-3 28 J,Q-3 66 J,Q-3 280 J,Q-3 230 J,Q-3 190 J,Q-3 600 J,Q-3 1000 J,Q-3 89 J,Q-3 61 J,Q-3 10 J,Q-3 5.1 J,Q-3 9.6 J,Q-3 7.2 J,Q-3
Hexachlorodibenzofuran (Total) ng/kg dry 19 J,Q-3 17 J,Q-3 15 J,Q-3 150 J,Q-3 68 J,Q-3 180 J,Q-3 810 J,Q-3 1300 J,Q-3 110 J,Q-3 410 J,Q-3 27 J,Q-3 18 J,Q-3 14 J,Q-3 9.0 J,Q-3
Octachlorodibenzodioxin ng/kg dry 1000 890 470 8200 6400 9600 J,CLP02 35000 60000 J,CLP02 6800 J,CLP02 1500 180 130 800 700 
Octachlorodibenzofuran ng/kg dry 47 33 12 J,CLP01 500 110 370 2100 3200 310 92 7.6 J,CLP01 4.9 J,CLP01 37 38 
Pentachlorodibenzodioxin (Total) ng/kg dry 4.8 J,Q-3 3.8 J,Q-3 11 J,Q-3 24 J,Q-3 24 J,Q-3 20 J,Q-3 53 J,Q-3 89 J,Q-3 13 J,Q-3 23 J,Q-3 5.6 J,Q-3 1.7 J,Q-3 0.35 J,Q-3 < 5.0 U,J,Q-3
Pentachlorodibenzofuran (Total) ng/kg dry 7.5 J,Q-3 9.9 J,Q-3 16 J,Q-3 25 J,Q-3 14 J,Q-3 45 J,Q-3 170 J,Q-3 240 J,Q-3 24 J,Q-3 760 J,Q-3 59 J,Q-3 33 J,Q-3 1.2 J,Q-3 0.89 J,Q-3
TEQ (Avian Toxic. Equiv. Value, WHO TEQ-
98) 

ng/kg dry 2.8 J,D-5 2.8 J,D-5 6.6 J,D-5 14 J,D-5 10 J,D-5 13 J,D-5 56 88 J,D-5 8.0 J,D-5 21 J,D-5 5.6 J,D-5 1.7 J,D-5 1.2 J,D-5 1.0 J,D-5

TEQ (Fish Toxic. Equiv. Value, WHO TEQ-98) ng/kg dry 2.5 J,D-5 2.3 J,D-5 5.6 J,D-5 13 J,D-5 9.5 J,D-5 13 J,D-5 62 99 J,D-5 8.6 J,D-5 15 J,D-5 2.8 J,D-5 1.2 J,D-5 1.2 J,D-5 1.0 J,D-5

TEQ (Mammalian Toxic. Equiv. Value, WHO 
TEQ-2005) 

ng/kg dry 3.5 J,D-5 3.0 J,D-5 5.4 J,D-5 25 J,D-5 18 J,D-5 24 J,D-5 100 170 J,D-5 16 J,D-5 15 J,D-5 2.7 J,D-5 1.2 J,D-5 2.0 J,D-5 1.7 J,D-5

Tetrachlorodibenzodioxin (Total) ng/kg dry 2.0 J,Q-3 1.3 J,Q-3 8.9 J,Q-3 11 J,Q-3 8.4 J,Q-3 8.6 J,Q-3 10 J,Q-3 15 J,Q-3 14 J,Q-3 4.8 J,Q-3 5.3 J,Q-3 1.5 J,Q-3 < 1.0 U,J,Q-3 < 0.99 U,J,Q-3
Tetrachlorodibenzofuran (Total) ng/kg dry 1.9 J,Q-3 2.4 J,Q-3 7.3 J,Q-3 6.5 J,Q-3 6.2 J,Q-3 15 J,Q-3 35 J,Q-3 47 J,Q-3 76 J,Q-3 250 J,Q-3 56 J,Q-3 17 J,Q-3 0.19 J,Q-3 0.18 J,Q-3

U
J

CLP01
CLP02
CLP18

D-4
D-5
Q-3

MRL elevated due to interferences
Estimated quantitation for one or more individual constituents comprising >10% of the total
Instrument not calibrated for all constituents of the total concentration result

Station ID
Sample ID

Sample Date

ANALYTICAL DATA QUALIFIERS

The analyte was not detected at or above the reporting limit.
The identification of the analyte is acceptable; the reported value is an estimate.

Concentration reported is less than the lowest standard on calibration curve
Concentration reported is greater than the highest standard on calibration curve
Estmiated Maximum Possible Concentration (EMPC) reported, MRL reported, see data sheet for actual result.
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USEPA CLP High Res COC (LAB COPY) CHAIN OF CUSTODY RECORD No: ARI-2/21/18_Ship1
DateShipped: 2/21/2018 Lab: Analytical Resources, Inc.
CarrierName: FedEx Project Number: 18-0191 Lab Contact: Susan D. Dunnihoo
AirbillNo: 771537433040 Case #: 47458 Lab Phone: 206-695-6207

Sample Identifier CLP Sample
No.

Media/Sampler Coll.
Method

Analysis/Turnaround (Days) Tag/Preservative/Bottles Location Collection
Date/Time

For Lab Use
Only

SS1000A PDAKR1 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1000 (Ice) (1) SS1000 02/20/2018 09:20

SS1000B PDAKR2 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1001 (Ice) (1) SS1000 02/20/2018 09:30

SS1001A PDAKR4 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1003 (Ice) (1) SS1001 02/20/2018 10:30

SS1001B PDAKR5 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1004 (Ice) (1) SS1001 02/20/2018 10:40

SS1002A PDAKR7 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1006 (Ice) (1) SS1002 02/20/2018 13:00

SS1002B PDAKR8 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1007 (Ice) (1) SS1002 02/20/2018 13:10

SS1003A PDAKS0 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1009 (Ice) (1) SS1003 02/20/2018 13:25

SS1003B PDAKS1 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1010 (Ice) (1) SS1003 02/20/2018 13:35

SS91003A PDAKS3 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1012 (Ice) (1) SS1003 02/20/2018 13:25

SS1042A PDAKS4 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1013 (Ice) (1) SS1042 02/20/2018 14:10

SS1042B PDAKS5 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1014 (Ice) (1) SS1042 02/20/2018 14:20

Special Instructions:   
Shipment for Case Complete? N
Samples Transferred From Chain of Custody #

Analysis Key: CDD/CDF=CLP Dioxins/Furans

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) Date/Time Sample Condition Upon Receipt

Page 1 of 3



USEPA CLP High Res COC (LAB COPY) CHAIN OF CUSTODY RECORD No: ARI-2/21/18_Ship1
DateShipped: 2/21/2018 Lab: Analytical Resources, Inc.
CarrierName: FedEx Project Number: 18-0191 Lab Contact: Susan D. Dunnihoo
AirbillNo: 771537433040 Case #: 47458 Lab Phone: 206-695-6207

Sample Identifier CLP Sample
No.

Media/Sampler Coll.
Method

Analysis/Turnaround (Days) Tag/Preservative/Bottles Location Collection
Date/Time

For Lab Use
Only

SS1004A PDAKS7 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1016 (Ice) (1) SS1004 02/20/2018 15:10

SS1004B PDAKS8 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1017 (Ice) (1) SS1004 02/20/2018 15:20

SS1037A PDAKT1 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1021 (Ice) (1) SS1037 02/21/2018 08:25

SS1037B PDAKT2 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1022 (Ice) (1) SS1037 02/21/2018 08:35

SS1036A PDAKT5 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1025 (Ice) (1) SS1036 02/21/2018 09:40

SS1036B PDAKT6 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1026 (Ice) (1) SS1036 02/21/2018 09:50

SS1035A PDAKT8 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1028 (Ice) (1) SS1035 02/21/2018 10:10

SS1035B PDAKT9 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1029 (Ice) (1) SS1035 02/21/2018 10:20

SS1038A PDAKW2 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1032 (Ice) (1) SS1038 02/21/2018 12:40

SS1038B PDAKW3 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1033 (Ice) (1) SS1038 02/21/2018 12:50

SS1052A PDAKW5 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1035 (Ice) (1) SS1052 02/21/2018 13:40

Sample(s) to be used for Lab QC: SS1004B Tag 1017, SS1038B Tag 1033  
Shipment for Case Complete? N
Samples Transferred From Chain of Custody #

Analysis Key: CDD/CDF=CLP Dioxins/Furans

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) Date/Time Sample Condition Upon Receipt

Page 2 of 3



USEPA CLP High Res COC (LAB COPY) CHAIN OF CUSTODY RECORD No: ARI-2/21/18_Ship1
DateShipped: 2/21/2018 Lab: Analytical Resources, Inc.
CarrierName: FedEx Project Number: 18-0191 Lab Contact: Susan D. Dunnihoo
AirbillNo: 771537433040 Case #: 47458 Lab Phone: 206-695-6207

Sample Identifier CLP Sample
No.

Media/Sampler Coll.
Method

Analysis/Turnaround (Days) Tag/Preservative/Bottles Location Collection
Date/Time

For Lab Use
Only

SS1052B PDAKW6 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1036 (Ice) (1) SS1052 02/21/2018 13:50

SS91052B PDAKW8 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1038 (Ice) (1) SS1052 02/21/2018 13:50

SS1053A PDAKW9 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1039 (Ice) (1) SS1053 02/21/2018 14:20

SS1053B PDAKX0 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1040 (Ice) (1) SS1053 02/21/2018 14:30

Special Instructions:   
Shipment for Case Complete? N
Samples Transferred From Chain of Custody #

Analysis Key: CDD/CDF=CLP Dioxins/Furans

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) Date/Time Sample Condition Upon Receipt

Page 3 of 3



USEPA CLP High Res COC (LAB COPY) CHAIN OF CUSTODY RECORD No: ARI-2/23/18_Ship2
DateShipped: 2/23/2018 Lab: Analytical Resources, Inc.
CarrierName: FedEx Project Number: 18-0191 Lab Contact: Susan D. Dunnihoo
AirbillNo: 771556677072 Case #: 47458 Lab Phone: 206-695-6207

Sample Identifier CLP Sample
No.

Media/Sampler Coll.
Method

Analysis/Turnaround (Days) Tag/Preservative/Bottles Location Collection
Date/Time

For Lab Use
Only

RB01_SS1042 PDAKT0 Rinse Water
Blank/ H. Yost

Grab  CDD/CDF(21) 1020 (Ice) (2) #R4DART# 02/20/2018 15:00

RB02_SS1035 PDAKW1 Rinse Water
Blank/ H. Yost

Grab  CDD/CDF(21) 1031 (Ice) (2) #R4DART# 02/21/2018 10:45

SS1005A PDAKX2 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1042 (Ice) (1) SS1005 02/22/2018 08:10

SS1005B PDAKX3 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1043 (Ice) (1) SS1005 02/22/2018 08:20

SS1007A PDAKX5 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1045 (Ice) (1) SS1007 02/22/2018 08:55

SS1007B PDAKX6 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1046 (Ice) (1) SS1007 02/22/2018 09:05

SS1020A PDAKX8 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1048 (Ice) (1) SS1020 02/22/2018 09:55

SS1020B PDAKX9 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1049 (Ice) (1) SS1020 02/22/2018 10:05

SS1023A PDAKY1 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1051 (Ice) (1) SS1023 02/22/2018 10:25

SS1023B PDAKY2 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1052 (Ice) (1) SS1023 02/22/2018 10:35

SS1031A PDAKY4 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1054 (Ice) (1) SS1031 02/22/2018 13:00

Special Instructions:   
Shipment for Case Complete? Y
Samples Transferred From Chain of Custody #

Analysis Key: CDD/CDF=CLP Dioxins/Furans

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) Date/Time Sample Condition Upon Receipt

Page 1 of 2



USEPA CLP High Res COC (LAB COPY) CHAIN OF CUSTODY RECORD No: ARI-2/23/18_Ship2
DateShipped: 2/23/2018 Lab: Analytical Resources, Inc.
CarrierName: FedEx Project Number: 18-0191 Lab Contact: Susan D. Dunnihoo
AirbillNo: 771556677072 Case #: 47458 Lab Phone: 206-695-6207

Sample Identifier CLP Sample
No.

Media/Sampler Coll.
Method

Analysis/Turnaround (Days) Tag/Preservative/Bottles Location Collection
Date/Time

For Lab Use
Only

SS1031B PDAKY5 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1055 (Ice) (1) SS1031 02/22/2018 13:10

SS1029A PDAKY7 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1057 (Ice) (1) SS1029 02/22/2018 13:25

SS1029B PDAKY8 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1058 (Ice) (1) SS1029 02/22/2018 13:35

SS91029A PDAKZ0 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1060 (Ice) (1) SS1029 02/22/2018 13:25

SS1026A PDAKZ1 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1061 (Ice) (1) SS1026 02/22/2018 14:10

SS1026B PDAKZ2 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1062 (Ice) (1) SS1026 02/22/2018 14:20

SS1047A PDAKZ4 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1064 (Ice) (1) SS1047 02/22/2018 15:15

SS1047B PDAKZ5 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1065 (Ice) (1) SS1047 02/22/2018 15:25

RB03_SS1047 PDAKZ7 Rinse Water
Blank/ H. Yost

Grab  CDD/CDF(21) 1067 (Ice) (2) #R4DART# 02/22/2018 15:45

Sample(s) to be used for Lab QC: SS1026A Tag 1061  
Shipment for Case Complete? Y
Samples Transferred From Chain of Custody #

Analysis Key: CDD/CDF=CLP Dioxins/Furans

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) Date/Time Sample Condition Upon Receipt

Page 2 of 2



USEPA CLP High Res COC (LAB COPY) CHAIN OF CUSTODY RECORD No: Frontier022618_Ship1
DateShipped: 2/26/2018 Lab: Frontier Analytical Laboratory
CarrierName: FedEx Project Number: 18-0192 Lab Contact: Brad Silverbush
AirbillNo: 771566325939 Case #: 47459 Lab Phone: 916-934-0900

Sample Identifier CLP Sample
No.

Media/Sampler Coll.
Method

Analysis/Turnaround (Days) Tag/Preservative/Bottles Location Collection
Date/Time

For Lab Use
Only

SS1008A PDALQ2 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1068 (Ice) (1) SS1008 02/23/2018 07:40

SS1008B PDALQ3 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1069 (Ice) (1) SS1008 02/23/2018 07:50

SS1012A PDALQ5 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1071 (Ice) (1) SS1012 02/23/2018 08:10

SS1012B PDALQ6 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1072 (Ice) (1) SS1012 02/23/2018 08:20

SS1013A PDALQ8 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1074 (Ice) (1) SS1013 02/23/2018 08:55

SS1013B PDALQ9 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1075 (Ice) (1) SS1013 02/23/2018 09:05

SS91013B PDALR1 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1077 (Ice) (1) SS1013 02/23/2018 09:05

SS1009A PDALR2 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1078 (Ice) (1) SS1009 02/23/2018 09:40

SS1009B PDALR3 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1079 (Ice) (1) SS1009 02/23/2018 09:50

SS1011A PDALR5 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1081 (Ice) (1) SS1011 02/23/2018 10:10

SS1011B PDALR6 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1082 (Ice) (1) SS1011 02/23/2018 10:20

Sample(s) to be used for Lab QC: SS1012B Tag 1072  
Shipment for Case Complete? Y
Samples Transferred From Chain of Custody #

Analysis Key: CDD/CDF=CLP Dioxins/Furans

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) Date/Time Sample Condition Upon Receipt

Page 1 of 4



USEPA CLP High Res COC (LAB COPY) CHAIN OF CUSTODY RECORD No: Frontier022618_Ship1
DateShipped: 2/26/2018 Lab: Frontier Analytical Laboratory
CarrierName: FedEx Project Number: 18-0192 Lab Contact: Brad Silverbush
AirbillNo: 771566325939 Case #: 47459 Lab Phone: 916-934-0900

Sample Identifier CLP Sample
No.

Media/Sampler Coll.
Method

Analysis/Turnaround (Days) Tag/Preservative/Bottles Location Collection
Date/Time

For Lab Use
Only

SS1019A PDALR8 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1084 (Ice) (1) SS1019 02/23/2018 12:05

SS1019B PDALR9 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1085 (Ice) (1) SS1019 02/23/2018 12:15

SS1018A PDALS1 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1087 (Ice) (1) SS1018 02/23/2018 12:40

SS1018B PDALS2 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1088 (Ice) (1) SS1018 02/23/2018 12:50

SS1010A PDALS4 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1090 (Ice) (1) SS1010 02/23/2018 13:10

SS1010B PDALS5 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1091 (Ice) (1) SS1010 02/23/2018 13:20

RB04_SS1010 PDALS7 Rinse Water
Blank/ H. Yost

Grab  CDD/CDF(21) 1093 (Ice) (2) #R4DART# 02/23/2018 13:45

SS1043A PDALS8 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1094 (Ice) (1) SS1043 02/24/2018 08:05

SS1043B PDALS9 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1095 (Ice) (1) SS1043 02/24/2018 08:15

SS1044A PDALT1 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1097 (Ice) (1) SS1044 02/24/2018 08:30

SS1044B PDALT2 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1098 (Ice) (1) SS1044 02/24/2018 08:40

Special Instructions:   
Shipment for Case Complete? Y
Samples Transferred From Chain of Custody #

Analysis Key: CDD/CDF=CLP Dioxins/Furans

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) Date/Time Sample Condition Upon Receipt

Page 2 of 4



USEPA CLP High Res COC (LAB COPY) CHAIN OF CUSTODY RECORD No: Frontier022618_Ship1
DateShipped: 2/26/2018 Lab: Frontier Analytical Laboratory
CarrierName: FedEx Project Number: 18-0192 Lab Contact: Brad Silverbush
AirbillNo: 771566325939 Case #: 47459 Lab Phone: 916-934-0900

Sample Identifier CLP Sample
No.

Media/Sampler Coll.
Method

Analysis/Turnaround (Days) Tag/Preservative/Bottles Location Collection
Date/Time

For Lab Use
Only

SS1045A PDALT4 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1100 (Ice) (1) SS1045 02/24/2018 09:05

SS1045B PDALT5 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1101 (Ice) (1) SS1045 02/24/2018 09:15

SS1046A PDALT7 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1103 (Ice) (1) SS1046 02/24/2018 10:00

SS1046B PDALT8 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1104 (Ice) (1) SS1046 02/24/2018 10:10

SS1030A PDALW0 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1106 (Ice) (1) SS1030 02/24/2018 10:45

SS1030B PDALW1 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1107 (Ice) (1) SS1030 02/24/2018 10:55

SS91030A PDALW3 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1109 (Ice) (1) SS1030 02/24/2018 10:45

SS1041A PDALW5 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1111 (Ice) (1) SS1041 02/24/2018 13:10

SS1041B PDALW6 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1112 (Ice) (1) SS1041 02/24/2018 13:20

RB05_SS1041 PDALW8 Rinse Water
Blank/ H. Yost

Grab  CDD/CDF(21) 1114 (Ice) (2) #R4DART# 02/24/2018 13:45

SS1017A PDALW9 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1115 (Ice) (1) SS1017 02/25/2018 07:55

Sample(s) to be used for Lab QC: SS1046B Tag 1104, SS1017B Tag 1116  
Shipment for Case Complete? Y
Samples Transferred From Chain of Custody #

Analysis Key: CDD/CDF=CLP Dioxins/Furans

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) Date/Time Sample Condition Upon Receipt

Page 3 of 4



USEPA CLP High Res COC (LAB COPY) CHAIN OF CUSTODY RECORD No: Frontier022618_Ship1
DateShipped: 2/26/2018 Lab: Frontier Analytical Laboratory
CarrierName: FedEx Project Number: 18-0192 Lab Contact: Brad Silverbush
AirbillNo: 771566325939 Case #: 47459 Lab Phone: 916-934-0900

Sample Identifier CLP Sample
No.

Media/Sampler Coll.
Method

Analysis/Turnaround (Days) Tag/Preservative/Bottles Location Collection
Date/Time

For Lab Use
Only

SS1017B PDALX0 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1116 (Ice) (1) SS1017 02/25/2018 08:05

SS1016A PDALX2 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1118 (Ice) (1) SS1016 02/25/2018 08:20

SS1016B PDALX3 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1119 (Ice) (1) SS1016 02/25/2018 08:30

SS91016B PDALX5 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1121 (Ice) (1) SS1016 02/25/2018 08:30

SS1039A PDALX6 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1122 (Ice) (1) SS1039 02/25/2018 08:55

SS1039B PDALX7 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1123 (Ice) (1) SS1039 02/25/2018 09:05

SS1040A PDALX9 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1125 (Ice) (1) SS1040 02/25/2018 09:20

SS1040B PDALY0 Surface Soil/ H.
Yost

Comp.  CDD/CDF(21) 1126 (Ice) (1) SS1040 02/25/2018 09:30

RB06_SS1040 PDALY2 Rinse Water
Blank/ H. Yost

Grab  CDD/CDF(21) 1128 (Ice) (2) #R4DART# 02/25/2018 10:00

Sample(s) to be used for Lab QC: SS1017B Tag 1116  
Shipment for Case Complete? Y
Samples Transferred From Chain of Custody #

Analysis Key: CDD/CDF=CLP Dioxins/Furans

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) Date/Time Sample Condition Upon Receipt

Page 4 of 4





















USEPA Region 4 COC (LAB COPY) CHAIN OF CUSTODY RECORD No: Kemron-HOLD
DateShipped: 2/26/2018 Lab: Kemron Environmental Services
CarrierName: Hand Delivered Project Number: 18-0191/92 Lab Contact: Sample Receiving
AirbillNo: NA Cooler #: 1 Lab Phone: 404-636-0928

Sample Identifier CLP Sample
No.

Media/Sampler Coll.
Method

Analysis/Turnaround (Days) Tag/Preservative/Bottles Location Collection
Date/Time

For Lab Use
Only

SS1000C PDAKR3 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1002 (Ice) (1) SS1000 02/20/2018 09:40

SS1001C PDAKR6 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1005 (Ice) (1) SS1001 02/20/2018 10:50

SS1002C PDAKR9 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1008 (Ice) (1) SS1002 02/20/2018 13:20

SS1003C PDAKS2 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1011 (Ice) (1) SS1003 02/20/2018 13:45

SS1042C PDAKS6 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1015 (Ice) (1) SS1042 02/20/2018 14:30

SS1004C PDAKS9 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1018 (Ice) (1) SS1004 02/20/2018 15:30

SS1037C PDAKT3 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1023 (Ice) (1) SS1037 02/21/2018 08:45

SS91037C PDAKT4 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1024 (Ice) (1) SS1037 02/21/2018 08:45

SS1036C PDAKT7 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1027 (Ice) (1) SS1036 02/21/2018 10:00

SS1035C PDAKW0 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1030 (Ice) (1) SS1035 02/21/2018 10:30

SS1038C PDAKW4 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1034 (Ice) (1) SS1038 02/21/2018 13:00

Sample(s) to be used for Lab QC: SS1004C Tag 1018  -  Special Instructions: CLP nos. from Case 47458/47459  
Shipment for Case Complete? Y
Samples Transferred From Chain of Custody #

Analysis Key: CDD/CDF=CLP Dioxins/Furans

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) Date/Time Sample Condition Upon Receipt

Page 1 of 4



USEPA Region 4 COC (LAB COPY) CHAIN OF CUSTODY RECORD No: Kemron-HOLD
DateShipped: 2/26/2018 Lab: Kemron Environmental Services
CarrierName: Hand Delivered Project Number: 18-0191/92 Lab Contact: Sample Receiving
AirbillNo: NA Cooler #: 1 Lab Phone: 404-636-0928

Sample Identifier CLP Sample
No.

Media/Sampler Coll.
Method

Analysis/Turnaround (Days) Tag/Preservative/Bottles Location Collection
Date/Time

For Lab Use
Only

SS1052C PDAKW7 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1037 (Ice) (1) SS1052 02/21/2018 14:00

SS1053C PDAKX1 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1041 (Ice) (1) SS1053 02/21/2018 14:40

SS1005C PDAKX4 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1044 (Ice) (1) SS1005 02/22/2018 08:30

SS1007C PDAKX7 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1047 (Ice) (1) SS1007 02/22/2018 09:15

SS1020C PDAKY0 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1050 (Ice) (1) SS1020 02/22/2018 10:15

SS1023C PDAKY3 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1053 (Ice) (1) SS1023 02/22/2018 10:45

SS1031C PDAKY6 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1056 (Ice) (1) SS1031 02/22/2018 13:20

SS1029C PDAKY9 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1059 (Ice) (1) SS1029 02/22/2018 13:45

SS1026C PDAKZ3 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1063 (Ice) (1) SS1026 02/22/2018 14:30

SS1047C PDAKZ6 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1066 (Ice) (1) SS1047 02/22/2018 15:35

SS1008C PDALQ4 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1070 (Ice) (1) SS1008 02/23/2018 08:00

Sample(s) to be used for Lab QC: SS1012C Tag 1073  -  Special Instructions: CLP nos. from Case 47458/47459  
Shipment for Case Complete? Y
Samples Transferred From Chain of Custody #

Analysis Key: CDD/CDF=CLP Dioxins/Furans

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) Date/Time Sample Condition Upon Receipt

Page 2 of 4



USEPA Region 4 COC (LAB COPY) CHAIN OF CUSTODY RECORD No: Kemron-HOLD
DateShipped: 2/26/2018 Lab: Kemron Environmental Services
CarrierName: Hand Delivered Project Number: 18-0191/92 Lab Contact: Sample Receiving
AirbillNo: NA Cooler #: 1 Lab Phone: 404-636-0928

Sample Identifier CLP Sample
No.

Media/Sampler Coll.
Method

Analysis/Turnaround (Days) Tag/Preservative/Bottles Location Collection
Date/Time

For Lab Use
Only

SS1012C PDALQ7 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1073 (Ice) (1) SS1012 02/23/2018 08:30

SS1013C PDALR0 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1076 (Ice) (1) SS1013 02/23/2018 09:15

SS1009C PDALR4 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1080 (Ice) (1) SS1009 02/23/2018 10:00

SS1011C PDALR7 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1083 (Ice) (1) SS1011 02/23/2018 10:30

SS1019C PDALS0 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1086 (Ice) (1) SS1019 02/23/2018 12:25

SS1018C PDALS3 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1089 (Ice) (1) SS1018 02/23/2018 13:00

SS1010C PDALS6 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1092 (Ice) (1) SS1010 02/23/2018 13:30

SS1043C PDALT0 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1096 (Ice) (1) SS1043 02/24/2018 08:25

SS1044C PDALT3 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1099 (Ice) (1) SS1044 02/24/2018 08:50

SS1045C PDALT6 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1102 (Ice) (1) SS1045 02/24/2018 09:25

SS1046C PDALT9 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1105 (Ice) (1) SS1046 02/24/2018 10:20

Sample(s) to be used for Lab QC: SS1012C Tag 1073  -  Special Instructions: CLP nos. from Case 47458/47459  
Shipment for Case Complete? Y
Samples Transferred From Chain of Custody #

Analysis Key: CDD/CDF=CLP Dioxins/Furans

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) Date/Time Sample Condition Upon Receipt

Page 3 of 4



USEPA Region 4 COC (LAB COPY) CHAIN OF CUSTODY RECORD No: Kemron-HOLD
DateShipped: 2/26/2018 Lab: Kemron Environmental Services
CarrierName: Hand Delivered Project Number: 18-0191/92 Lab Contact: Sample Receiving
AirbillNo: NA Cooler #: 1 Lab Phone: 404-636-0928

Sample Identifier CLP Sample
No.

Media/Sampler Coll.
Method

Analysis/Turnaround (Days) Tag/Preservative/Bottles Location Collection
Date/Time

For Lab Use
Only

SS1030C PDALW2 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1108 (Ice) (1) SS1030 02/24/2018 11:05

SS91030C PDALW4 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1110 (Ice) (1) SS1030 02/24/2018 11:05

SS1041C PDALW7 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1113 (Ice) (1) SS1041 02/24/2018 13:30

SS1017C PDALX1 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1117 (Ice) (1) SS1017 02/25/2018 08:15

SS1016C PDALX4 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1120 (Ice) (1) SS1016 02/25/2018 08:40

SS1039C PDALX8 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1124 (Ice) (1) SS1039 02/25/2018 09:15

SS1040C PDALY1 Subsurface Soil/
H. Yost

Comp.  CDD/CDF(21) 1127 (Ice) (1) SS1040 02/25/2018 09:40

Special Instructions: CLP nos. from Case 47458/47459  
Shipment for Case Complete? Y
Samples Transferred From Chain of Custody #

Analysis Key: CDD/CDF=CLP Dioxins/Furans

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) Date/Time Sample Condition Upon Receipt

Page 4 of 4







USEPA Region 4 COC (REGION COPY) CHAIN OF CUSTODY RECORD No: SESD-Ship1
DateShipped: 4/10/2018 ACW April 2018/FL Lab: Region 4 Lab
CarrierName: FedEx Project Number: 18-0318 Lab Contact: Mike Beall
AirbillNo: 771965248492 Case #: Lab Phone: 706-355-8856

Sample Identifier CLP Sample
No.

Media/Sampler Coll.
Method

Analysis/Turnaround (Days) Tag/Preservative/Bottles Location Collection
Date/Time

Sample Type

ACW-MW1 Groundwater/ M.
Wood

Grab  TKN(35),  OP(35) A (H2SO4 pH<2), B (Filter +
H2SO4 pH<2) (2)

ACW-MW1 04/10/2018 15:25 Field Sample

ACW-MW3D Groundwater/ M.
Wood

Grab  SVOA(35),  SVOA-SIM(35), 
VOA(35),  TOC(35), 
NH3+P(35),  SA(35), 

NNN(35)

A (Ice), B (Ice), C (Ice + HCI pH
<2), D (H2SO4 pH<2), E

(H2SO4 pH<2), F (Ice), G (1
unpres, 1 H2SO4) (12)

ACW-MW3D 04/10/2018 14:00 Field Sample

MW7A Groundwater/ M.
Wood

Grab  SVOA(35),  SVOA-SIM(35), 
VOA(35),  TOC(35), 
NH3+P(35),  SA(35), 

NNN(35)

A (Ice), B (Ice), C (Ice + HCI pH
<2), D (H2SO4 pH<2), E

(H2SO4 pH<2), F (Ice), G (1
unpres, 1 H2SO4) (12)

MW7A 04/10/2018 10:30 Field Sample

MW7B Groundwater/ M.
Wood

Grab  SVOA(35),  SVOA-SIM(35), 
VOA(35),  TOC(35), 
NH3+P(35),  SA(35), 

NNN(35)

A (Ice), B (Ice), C (Ice + HCI pH
<2), D (H2SO4 pH<2), E

(H2SO4 pH<2), F (Ice), G (1
unpres, 1 H2SO4) (19)

MW7B 04/10/2018 12:05 Field Sample

PW1 Potable Water/
H. Yost

Grab  HARD(35),  TKN(35), 
Cl(35),  OP(35)

A (HNO3 pH<2), B (H2SO4
pH<2), C (Ice), D (Filter +

H2SO4 pH<2) (4)

PW1 04/10/2018 10:00 Field Sample

PW91 Potable Water/
H. Yost

Grab  HARD(35),  TKN(35), 
Cl(35),  OP(35)

A (HNO3 pH<2), B (H2SO4
pH<2), C (Ice), D (Filter +

H2SO4 pH<2) (4)

PW1 04/10/2018 10:00 Field Sample

TB001 Trip Blank
Water/ M. Wood

Grab  VOA(35) A (HCI pH <2) (3) #R4DART# 04/10/2018 16:45 Trip Blank

Sample(s) to be used for Lab QC: MW7B Tag A, MW7B Tag B, MW7B Tag C, MW7B Tag D, MW7B Tag E, MW7B Tag F, MW7B Tag G  
Shipment for Case Complete? Y
Samples Transferred From Chain of Custody #

Analysis Key: TKN=(CNA) Total Kjeldahl Nitrogen, OP=(CNA) Orthophosphate, SVOA=(SVOA) Semivolatiles, SVOA-SIM=(SVOA) Semivolatiles (SIM), VOA=(VOA) Volatile Organics, TOC=(CNA) 
Total Organic Carbon, NH3+P=(CNA) Ammonia (NH3) + Phosphorous, SA=(CNA) Sulfate/Alkalinity (as CaCO3), NNN=(CNA) Nitrate/Nitrite/Nitrogen, HARD=(TMTL) Hardness (as CaCO3) 
Ca,Mn,Mg, Cl=(CNA) Chloride

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) Date/Time Sample Condition Upon Receipt

Page 1 of 1
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USEPA Region 4 COC (REGION COPY) CHAIN OF CUSTODY RECORD No: SESD_MWinstall
DateShipped: 5/16/2018 ACW - May 18 Lab: Region 4 Lab
CarrierName: FedEx Project Number: 18-0421 Lab Contact: Mike Beall
AirbillNo: 772244083753 Cooler #: 1 Lab Phone: 706-355-8856

Sample Identifier CLP Sample
No.

Media/Sampler Coll.
Method

Analysis/Turnaround (Days) Tag/Preservative/Bottles Location Collection
Date/Time

Sample Type

MW98B Groundwater/ H.
Yost

Grab  SVOA(35),  VOA(35) A (Ice), B (HCl pH<2) (5) MW8B 05/16/2018 09:35 Field Duplicate

TB001 Trip Blank
Water/ H. Yost

Grab  VOA(35) B (HCl pH<2) (3) #R4DART# 05/16/2018 09:45 Trip Blank

MW8B Groundwater/ H.
Yost

Grab  SVOA(35),  VOA(35) A (Ice), B (HCl pH<2) (5) MW8B 05/16/2018 09:35 Field Sample

Special Instructions:   
Shipment for Case Complete? Y
Samples Transferred From Chain of Custody #

Analysis Key: SVOA=(SVOA) Semivolatiles, VOA=(VOA) Volatile Organics

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) Date/Time Sample Condition Upon Receipt

Page 1 of 1



USEPA Region 4 COC (LAB COPY) CHAIN OF CUSTODY RECORD No: Shealy_SVOCs
DateShipped: 5/21/2018 Lab: Shealy
CarrierName: FedEx Project Number: Lab Contact: Nisreen Saikaly
AirbillNo: 772278831447 Cooler #: 1 Lab Phone: 

Sample Identifier CLP Sample
No.

Media/Sampler Coll.
Method

Analysis/Turnaround (Days) Tag/Preservative/Bottles Location Collection
Date/Time

For Lab Use
Only

BW16GW12 Groundwater/ H.
Yost

Grab  SVOA(35) A (Ice) (2) BW16 05/18/2018 08:55

BW16GW65 Groundwater/ H.
Yost

Grab  SVOA(35) A (Ice) (2) BW16 05/18/2018 11:30

BW916GW65 Groundwater/ H.
Yost

Grab  SVOA(35) A (Ice) (2) BW16 05/18/2018 11:30

Special Instructions:   
Shipment for Case Complete? Y
Samples Transferred From Chain of Custody #

Analysis Key: SVOA=(SVOA) Semivolatiles

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) Date/Time Sample Condition Upon Receipt

Page 1 of 1







Sem
ivolatile O

rganic C
om

pounds by G
C
/M
S

D
escription:

M
atrix:

D
ate R

eceived:

C
lient:

Laboratory ID
:

D
ate Sam

pled: B
lack and Veatch
B
W
16G

W
65

TE22045-001

05/18/2018 1130
05/22/2018

A
queous

R
un

Prep M
ethod

A
nalytical M

ethod
D
ilution

A
nalysis D

ate
A
nalyst

Prep D
ate

B
atch

1
3520C

8270D
5

05/29/2018 2026
C
M
P2

05/23/2018 1913
72993

A
nalytical

C
A
S

Param
eter

N
um

ber
M
ethod

R
esult

Q
LO
Q

U
nits

R
un

 D
L

1,1'-B
iphenyl

92-52-4
8270D

9.6
J

1
ug/L

2.5
20

2,4,5-Trichlorophenol
95-95-4

8270D
20

U
1

ug/L
2.5

20
2,4,6-Trichlorophenol

88-06-2
8270D

20
U

1
ug/L

2.5
20

2,4-D
ichlorophenol

120-83-2
8270D

40
U

1
ug/L

5.0
40

2,4-D
im
ethylphenol

105-67-9
8270D

35
1

ug/L
5.0

20
2,4-D

initrophenol
51-28-5

8270D
100

U
1

ug/L
5.0

100
2,4-D

initrotoluene
121-14-2

8270D
40

U
1

ug/L
2.5

40
2,6-D

initrotoluene
606-20-2

8270D
40

U
1

ug/L
2.5

40
2-C

hloronaphthalene
91-58-7

8270D
20

U
1

ug/L
2.5

20
2-C

hlorophenol
95-57-8

8270D
20

U
1

ug/L
2.5

20
2-M

ethylnaphthalene
91-57-6

8270D
4.0

U
1

ug/L
1.0

4.0
2-M

ethylphenol
95-48-7

8270D
20

U
1

ug/L
5.0

20
2-N

itroaniline
88-74-4

8270D
40

U
1

ug/L
2.5

40
2-N

itrophenol
88-75-5

8270D
20

U
1

ug/L
5.0

20
3,3'-D

ichlorobenzidine
91-94-1

8270D
20

U
1

ug/L
8.8

20
3+4-M

ethylphenol
106-44-5

8270D
20

U
1

ug/L
7.5

20
3-N

itroaniline
99-09-2

8270D
40

U
1

ug/L
5.0

40
4,6-D

initro-2-m
ethylphenol

534-52-1
8270D

100
U

1
ug/L

5.0
100

4-Brom
ophenyl phenyl ether

101-55-3
8270D

20
U

1
ug/L

2.5
20

4-C
hloro-3-m

ethyl phenol
59-50-7

8270D
20

U
1

ug/L
2.5

20
4-C

hloroaniline
106-47-8

8270D
40

U
1

ug/L
2.5

40
4-C

hlorophenyl phenyl ether
7005-72-3

8270D
20

U
1

ug/L
2.5

20
4-N

itroaniline
100-01-6

8270D
40

U
1

ug/L
7.5

40
4-N

itrophenol
100-02-7

8270D
100

U
1

ug/L
10

100
A
cenaphthene

83-32-9
8270D

38
1

ug/L
1.0

4.0
Acenaphthylene

208-96-8
8270D

4.0
U

1
ug/L

1.0
4.0

Acetophenone
98-86-2

8270D
20

U
1

ug/L
2.5

20
A
nthracene

120-12-7
8270D

5.5
1

ug/L
1.0

4.0
Atrazine

1912-24-9
8270D

20
U

1
ug/L

2.5
20

Benzaldehyde
100-52-7

8270D
40

U
1

ug/L
2.5

40
B
enzo(a)anthracene

56-55-3
8270D

1.6
J

1
ug/L

1.0
4.0

Benzo(a)pyrene
50-32-8

8270D
4.0

U
1

ug/L
1.0

4.0
Benzo(b)fluoranthene

205-99-2
8270D

4.0
U

1
ug/L

1.0
4.0

Benzo(g,h,i)perylene
191-24-2

8270D
4.0

U
1

ug/L
1.0

4.0
Benzo(k)fluoranthene

207-08-9
8270D

4.0
U

1
ug/L

1.0
4.0

bis (2-C
hloro-1-m

ethylethyl) ether
108-60-1

8270D
20

U
1

ug/L
2.5
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bis(2-C

hloroethoxy)m
ethane

111-91-1
8270D

20
U

1
ug/L

2.5
20

bis(2-C
hloroethyl)ether

111-44-4
8270D

20
U

1
ug/L

2.5
20

bis(2-Ethylhexyl)phthalate
117-81-7

8270D
20

U
1

ug/L
2.5

20
Butyl benzyl phthalate

85-68-7
8270D

20
U

1
ug/L

2.5
20

C
aprolactam

105-60-2
8270D

40
U

1
ug/L

5.0
40

C
arbazole

86-74-8
8270D

40
1

ug/L
2.5

20
C
hrysene

218-01-9
8270D

4.0
U

1
ug/L

1.0
4.0

D
ibenzo(a,h)anthracene

53-70-3
8270D

4.0
U

1
ug/L

1.0
4.0

LO
Q

 = Lim
it of Q

uantitation
B

 = D
etected in the m

ethod blank
E = Q

uantitation of com
pound exceeded the calibration range

P = The R
PD

 betw
een tw

o G
C

 colum
ns exceeds 40%

U
 = N

ot detected at or above the D
L

N
 = R

ecovery is out of criteria
H

 = O
ut of holding tim

e
W

 = R
eported on w

et w
eight basis
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Sem
ivolatile O

rganic C
om

pounds by G
C
/M
S

D
escription:

M
atrix:

D
ate R

eceived:

C
lient:

Laboratory ID
:

D
ate Sam

pled: B
lack and Veatch
B
W
916G

W
65

TE22045-002

05/18/2018 1130
05/22/2018

A
queous

R
un

Prep M
ethod

A
nalytical M

ethod
D
ilution

A
nalysis D

ate
A
nalyst

Prep D
ate

B
atch

1
3520C

8270D
5

05/29/2018 2050
C
M
P2

05/23/2018 1913
72993

A
nalytical

C
A
S

Param
eter

N
um

ber
M
ethod

R
esult

Q
LO
Q

U
nits

R
un

 D
L

1,1'-B
iphenyl

92-52-4
8270D

9.4
J

1
ug/L

2.5
20

2,4,5-Trichlorophenol
95-95-4

8270D
20

U
1

ug/L
2.5

20
2,4,6-Trichlorophenol

88-06-2
8270D

20
U

1
ug/L

2.5
20

2,4-D
ichlorophenol

120-83-2
8270D

40
U

1
ug/L

5.0
40

2,4-D
im
ethylphenol

105-67-9
8270D

33
1

ug/L
5.0

20
2,4-D

initrophenol
51-28-5

8270D
100

U
1

ug/L
5.0

100
2,4-D

initrotoluene
121-14-2

8270D
40

U
1

ug/L
2.5

40
2,6-D

initrotoluene
606-20-2

8270D
40

U
1

ug/L
2.5

40
2-C

hloronaphthalene
91-58-7

8270D
20

U
1

ug/L
2.5

20
2-C

hlorophenol
95-57-8

8270D
20

U
1

ug/L
2.5

20
2-M

ethylnaphthalene
91-57-6

8270D
4.0

U
1

ug/L
1.0

4.0
2-M

ethylphenol
95-48-7

8270D
20

U
1

ug/L
5.0

20
2-N

itroaniline
88-74-4

8270D
40

U
1

ug/L
2.5

40
2-N

itrophenol
88-75-5

8270D
20

U
1

ug/L
5.0

20
3,3'-D

ichlorobenzidine
91-94-1

8270D
20

U
1

ug/L
8.8

20
3+4-M

ethylphenol
106-44-5

8270D
20

U
1

ug/L
7.5

20
3-N

itroaniline
99-09-2

8270D
40

U
1

ug/L
5.0

40
4,6-D

initro-2-m
ethylphenol

534-52-1
8270D

100
U

1
ug/L

5.0
100

4-Brom
ophenyl phenyl ether

101-55-3
8270D

20
U

1
ug/L

2.5
20

4-C
hloro-3-m

ethyl phenol
59-50-7

8270D
20

U
1

ug/L
2.5

20
4-C

hloroaniline
106-47-8

8270D
40

U
1

ug/L
2.5

40
4-C

hlorophenyl phenyl ether
7005-72-3

8270D
20

U
1

ug/L
2.5

20
4-N

itroaniline
100-01-6

8270D
40

U
1

ug/L
7.5

40
4-N

itrophenol
100-02-7

8270D
100

U
1

ug/L
10

100
A
cenaphthene

83-32-9
8270D

40
1

ug/L
1.0

4.0
Acenaphthylene

208-96-8
8270D

4.0
U

1
ug/L

1.0
4.0

Acetophenone
98-86-2

8270D
20

U
1

ug/L
2.5
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A
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120-12-7
8270D
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J

1
ug/L

1.0
4.0
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1912-24-9

8270D
20

U
1

ug/L
2.5

20
Benzaldehyde

100-52-7
8270D

40
U

1
ug/L

2.5
40

Benzo(a)anthracene
56-55-3

8270D
4.0

U
1

ug/L
1.0

4.0
Benzo(a)pyrene

50-32-8
8270D

4.0
U

1
ug/L

1.0
4.0

Benzo(b)fluoranthene
205-99-2

8270D
4.0

U
1

ug/L
1.0

4.0
Benzo(g,h,i)perylene

191-24-2
8270D

4.0
U

1
ug/L

1.0
4.0

Benzo(k)fluoranthene
207-08-9

8270D
4.0

U
1

ug/L
1.0

4.0
bis (2-C
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ethylethyl) ether

108-60-1
8270D

20
U

1
ug/L

2.5
20

bis(2-C
hloroethoxy)m

ethane
111-91-1

8270D
20

U
1

ug/L
2.5

20
bis(2-C

hloroethyl)ether
111-44-4

8270D
20

U
1

ug/L
2.5

20
bis(2-Ethylhexyl)phthalate

117-81-7
8270D

20
U

1
ug/L

2.5
20

Butyl benzyl phthalate
85-68-7

8270D
20

U
1

ug/L
2.5

20
C
aprolactam

105-60-2
8270D

40
U

1
ug/L

5.0
40

C
arbazole

86-74-8
8270D

20
U

1
ug/L

2.5
20

C
hrysene

218-01-9
8270D

4.0
U

1
ug/L

1.0
4.0

D
ibenzo(a,h)anthracene

53-70-3
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4.0
U

1
ug/L

1.0
4.0
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1.0
IN

TR
O

D
U

C
TIO

N

KEM
R

O
N

Environm
ental Services, Inc. (KEM

R
O

N
) is pleased to present Black and Veatch 

Special Projects C
orp (B&V), w

ith this final reportof the Barrier W
all Bench Scale Treatability 

Study perform
ed on m

aterial sam
pled from

 the
Am

erican C
reosote W

orks Site
(Site) located

in 
Pensacola Bay, Florida.  This R

eport provides the m
ethodology and protocols used, as w

ellas
the results of testing perform

ed on the untreated and treated soil m
aterials.This study w

as 
perform

ed in general accordance w
ith the Statem

ent of W
ork (SO

W
) for Barrier W

all M
ix D

esign 
and C

om
patibility Testing Treatability Study and num

erous com
m

unications betw
een B&V and 

KEM
R

O
N

. A copy of the SO
W

 is included in Appendix A
.

The objective of the Study w
as to evaluate potential readily available reagents and addition 

rates capable ofproducing an effective soil-cem
ent-bentonite (SC

B) m
ixture design fora barrier 

w
all at the Site.The

objective w
as also to determ

ine the ability of the m
ixtures to m

eet the 
perform

ance criteria for the Site, w
hich is a m

inim
um

 unconfined com
pressive strength of 25 

pounds per square inch (psi) after 28 days of curing and a hydraulic conductivity of 1 x 10
-7

centim
eters per second (cm

/s), or less,after 28 days of curing.

2.0
M

ATER
IAL R

EC
EIPT, H

O
M

O
G

EN
IZATIO

N
, AN

D
 C

H
AR

AC
TER

IZATIO
N

O
n M

arch 9, 2018, KEM
R

O
N

 received fourShelby tubes
and

ten 5-gallon buckets
of soil m

aterial 
from

 the site. The four Shelby tube sam
ples w

ere labeled as below
:

BW
03 110-112’

BW
05 110-112’

BW
08 110-112’

BW
13

110-112’

The ten 5-gallon buckets w
ere labeled as below

:
AC

W
 BW

04 C
oarse Sand

AC
W

 BW
05 C

oarse Sand
AC

W
 BW

06 C
oarse Sand

AC
W

BW
11 Fine Sand

AC
W

 BW
13 Fine Sand

AC
W

 BW
12 O

ff Set Fine Sand
AC

W
 BW

12 O
ff Set Fine Sand

AC
W

 BW
13 N

APL
AC

W
 BW

14 N
APL

AC
W

 BW
14 N

O
D

 Sam
ple

Im
m

ediately follow
ing sam

ple receipt, KEM
R

O
N

 logged the m
aterials into a sam

ple tracking 
database and placed the soil in a 4

degree-C
elsius (°C

) w
alk-in cooler for storage.
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Prior to conducting any testing on the untreated site m
aterials, KEM

R
O

N
w

as instructed by B&V 
to prepare

several com
posite m

aterials by com
bining various buckets of soils.These com

posite 
soils w

ere prepared and hom
ogenized to ensure uniform

 m
aterials for testing.  The follow

ing is a 
description of the com

posite m
aterials prepared by KEM

R
O

N
;

The C
oarse Sand com

posite
(Soil 1)m

aterial w
as form

ed by com
bining the follow

ing buckets:
AC

W
 BW

04 C
oarse Sand

AC
W

 BW
05 C

oarse Sand
AC

W
 BW

06 C
oarse Sand

AC
W

 BW
12 O

ff Set Fine Sand

The Fine Sand com
posite m

aterial(Soil 2)w
as form

ed by com
bining the follow

ing buckets:
AC

W
 BW

11 Fine Sand
AC

W
 BW

12 O
ff Set Fine Sand

AC
W

 BW
13 Fine Sand

The N
APL com

posite m
aterial(Soil 3)w

as form
ed by com

bining the follow
ing buckets:

AC
W

 BW
13 N

APL
AC

W
 BW

14 N
APL

C
om

positing/hom
ogenization

w
as perform

ed by placing the contents of each bucketinto a pre-
cleaned plastic m

ixing pan and gently blending by hand using a stainless steel spoon until visually 
hom

ogenous.  Any particles m
easuring greater than 0.5 inches in diam

eter w
ere broken into sizes 

that are m
ore m

anageable
or w

ere rem
oved in order to facilitate bench-scale treatm

ent and 
adhere to particle-size lim

its outlined in certain ASTM
 and EPA test m

ethods.
There w

ere no 
particles greater than 0.5 inches in diam

eter that w
ere rem

oved from
 any of the buckets of 

m
aterial.

In order to assist in the selection of potential appropriate reagent(s) and addition rates, as w
ell 

as to provide geotechnical inform
ation, KEM

R
O

N
 evaluated selected physical properties of the 

hom
ogenized

com
posite

m
aterials

by conducting the follow
ing testing, in triplicate,in 

accordance w
ith the referenced test m

ethods:

PAR
AM

ETER
M

ETH
O

D
Particle Size (w

/ H
ydrom

eter)
ASTM

 D
422

Soil C
lassification

ASTM
 D

2487
Atterberg Lim

its    
ASTM

 D
4317

M
oisture C

ontent
ASTM

 D
2216

Loss on Ignition (O
rganic C

ontent)
ASTM

 D
2974

A sum
m

ary of the results of the physical properties testing is provided in
Table 1, and physical 

properties data sheets for the untreated m
aterials are included in Appendix B

.

KEM
R

O
N

 also evaluated physical properties testing on the four Shelby tube sam
ples in 

accordance w
ith the below

 reference test m
ethod:

PAR
AM

ETER
M

ETH
O

D
H

ydraulic C
onductivity

ASTM
 D

5084

A sum
m

ary of the results of the hydraulic conductivity testing is provided in Table 2, and the data 
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sheets are included in
Appendix B

.

The
results of untreated m

aterial characterization testing
presented

in
Table

1
indicate

thatthe
C

oarse Sand and Fine Sand
m

aterials are classified as poorly graded sand w
ith silt.The N

APL 
m

aterial is classified as a poorly graded sand.
The results also indicate that the C

oarse sand 
m

aterial exhibited a m
oisture content ranging from

 8.77 to 15.54%
. The Fine Sand m

aterial 
exhibited a m

oisture content ranging from
 18.80 to 19.48%

. And the N
APL m

aterial exhibited 
a m

oisture content ranging
from

 18.11 to 18.35%
. The results also indicate that the N

APL 
m

aterial exhibited a slightly higher Loss on Ignition at a range of 3.23 to 3.37%
 than the 

C
oarse Sand and Fine Sand m

aterials at a range of 0.06 to 0.15%
 and 0.06 to 0.29%

, 
respectively.

The
results of Table 2

indicate the Shelby tube sam
ples, noted as Basal C

lay Layer, exhibited 
hydraulic conductivity values ranging from

 2.0 x 10
-9to 1.1 x 10

-9.



Table 1 - Untreated Physical Properties Testing.xlsx Page 1 of 1
Applied Technologies Group

KEMRON Environmental Services, Inc.

Coarse Sand A Coarse Sand B Coarse Sand C Fine Sand A Fine Sand B Fine Sand C NAPL A NAPL B NAPL C
Particle Size Distribution ASTM D422
       Gravel % 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
       Sand % 93.9 94.2 95.2 92.6 92.7 89.1 97.1 97.3 96.3
       Silt % 5.4 4.9 3.9 6.3 4.9 9.8 2.5 1.2 2.0
       Clay % 0.7 0.9 0.9 1.1 2.4 1.1 0.4 1.5 1.7

Sample Description  ASTM D2487

Atterburg Limits ASTM D4317
     LL NA NA NV NA NA NA NA NA NA
     PL NP NP NP NP NP NP NP NP NP
     PI NP NP NP NP NP NP NP NP NP

USCS Classification ASTM D2487 SP-SM SP-SM SP SP-SM SP-SM SP-SM SP SP SP

Moisture Content ASTM D2216
     Average ASTM Moisture Content % 14.54 9.33 8.77 19.48 18.80 19.02 19.26 19.10 19.47
     Average Percent Solids % 87.35 91.47 91.94 83.70 84.18 84.02 83.85 83.96 83.71

Loss on Ignition ASTM D2974
       ASTM Moisture Content % 12.09 11.88 12.25 19.55 19.21 19.74 18.11 18.35 18.31
       Average Loss on Ignition @ 440°C % 0.06 0.12 0.15 0.09 0.06 0.29 3.37 3.23 3.28

Notes:
Sample descriptions based on the Unified Classification System. 
Sample color determined by the Munsell Soil Color Charts.
LL = Liquid Limit
PL = Plastic Limit
PI = Plasticity Index
NV = Non viscous
NP = Non plastic
NT = Not tested
%= Percent

BLACK & VEATCH
AMERICAN CREOSOTE ISS

KEMRON Project No. SH0682

TABLE 1

Untreated Physical Properties Testing

Testing Parameter Test Method Unit

Light brown 
poorly graded 
sand with silt

Black poorly 
graded sand

Untreated Material

Tan poorly graded 
sand with silt

Tan poorly graded 
sand with silt

Tan poorly graded 
sand with silt

Black poorly 
graded sand

Black poorly 
graded sand

Light brown 
poorly graded 

sand

Light brown 
poorly graded 
sand with silt



Table 2 - Basal Clay  Unit Hydraulic Conductivity.xlsx Page 1 of 1
Applied Technologies Group

KEMRON Environmental Services, Inc.

Moisture Content 
% Dry Density (pcf) Wet Density (pcf) K (cm/sec)

BW 03 111 Moist greyish brown clay UD 37.2 82.0 113 1.1 x 10 -9

BW 05 111 Moist greyish brown clay UD 38.7 81.0 112 2.0 x 10 -9

BW 08 111.8 Moist greyish brown clay UD 37.5 83.0 114 1.4 x 10 -9

BW 13 111 Moist greyish brown clay UD 35.3 82.4 112 1.5 x 10 -9

Notes:
UD= Undisturbed Sample (Shelby Tube)
% = Percent
pcf = pounds per cubic foot
cm/sec = centemeter per sec

Description

BLACK & VEATCH
AMERICAN CREOSOTE ISS

KEMRON Project No. SH0682

TABLE 2

Basal Clay Layer Hydraulic Conductivity

Sample ID Depth (Feet) Sample 
Type

Hydraulic Conductivity ASTM D5084



SH
0682

Barrier W
all Bench-Scale

Treatability
Study

Am
erica

 C
reosote W

orks
Site

July
,2019

6

3.0
B

AR
R

IER
 W

ALL M
IX D

ESIG
N

 AN
D

 C
O

M
PATAB

ILITY TESTIN
G

KEM
R

O
N

 understands that the goals of treatm
ent include the developm

ent of an econom
ical 

and effective SC
B capable of a

m
inim

um
28-day U

nconfined C
om

pressive Strength (U
C

S) 
value of25

pounds per square inch (psi) and
a H

ydraulic C
onductivity of 1x10

-7or less
centim

eters per second (cm
/sec) at a 28 day cure interval.

According to the SO
W

, the barrier w
all m

ix design and com
patibility testing study consists of m

ix 
design evaluations w

here m
ixes of soil, hydrant w

ater, bentonite and cem
ent are prepared and 

tested by perm
eation and com

pression loading. The testing program
 also consists of a

D
N

APL 
com

patibility evaluations w
here effective m

ix designs are prepared w
ith D

N
APL and tested for 

changes in geotechnical properties and a therm
al com

patibility evaluation
w

here the resultant 
m

ix design is subjected to therm
al stress and tested for changes in strength and hydraulic 

conductivity.

The follow
ing sections outline the m

ethodology and protocols perform
ed by KEM

R
O

N
 to 

com
plete the barrier w

all m
ix design and com

patibility testing.

3.1 Tier 1 –
Soil 1 Adm

ixture Testing

KEM
R

O
N

 prepared five
m

ixtures utilizing the C
oarse Sand m

aterial for the Soil 1 Adm
ixture 

testing phase of the study. The reagents used included:

R
EAG

EN
T

SO
U

R
C

E
Type I Portland C

em
ent

Local H
ardw

are Store 
W

yo-Ben H
ydrogel

W
yoBen, Billings, M

O

All reagent m
aterials w

ere introduced into the untreated m
aterial as a pum

pable slurry using 
potable tap w

ater. Each m
ixture w

as prepared using a bench bow
l m

ixer (e.g., H
obart-type kitchen 

m
ixer) w

ith a paddle-type m
ixing arm

.  M
ixtures w

ere prepared by placing an aliquot of the 
untreated m

aterial into the m
ixing cham

ber.  The appropriate reagents w
ere then added as a 

slurry to the untreated m
aterial w

hile m
ixing.  Each m

ixture w
as blended for

a period of 
approxim

ately 60 to 90 seconds at a rate of approxim
ately 60 revolutions per m

inute (rpm
). 

Treatm
ent utilizing this m

ixer is intended to sim
ulate potential full-scale rem

ediation options, to 
the extent possible on the bench-scale.  

All m
ixtures w

ere
developed on a by w

eight basis. The reagent addition rates w
ere based on 

the initial w
eight of the untreated m

aterial being treated and the w
ater utilized in preparing the 

reagent slurry w
as based on the total w

eight of reagents being used in the m
ixture.The W

yo-
Ben H

ydrogelused in each m
ixture w

as hydrated overnight w
ith potable tap w

ater at a 3:1 w
ater 

to bentonite ratio.

The below
 outline gives an exam

ple of how
 the m

ixtures w
ere prepared on a by w

eight basis:

For a m
ixture including a 5%

 addition
rate of Type I Portland cem

ent, a
2%

 addition of
W

yo-Ben H
ydrogeland a 300%

 w
ater to reagent addition, for every 100 gram

s of
untreated soil being treated 2 gram

s of W
yo-Ben H

ydrogelw
as slurried w

ith 6 gram
s of

potable tap w
ater and allow

ed to hydrate overnight.
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O
n the next day, 5 gram

s of Portland cem
ent w

as slurried w
ith 15

gram
s of potable

laboratory tap w
aterand the hydrated bentonite m

ixture.

This reagent slurry w
as then added to the untreated m

aterial and blended until visually
hom

ogenous.

M
ixture design sheets for all five

m
ixtures are provided in Appendix C

and the m
ixture designs 

are sum
m

arized in Table 3
below

.

The follow
ing is a sum

m
ary of treated m

aterial curing techniques, testing perform
ed on the 

treated sam
ples, and brief descriptions of the protocols utilized for the Soil 1 Adm

ixture testing:

The five
m

ixtures w
ere poured into cylindrical curing m

olds.  Each sam
ple m

old w
as firm

ly
tapped on a hard surface to rem

ove any air bubbles, and allow
ed to cure at am

bient
tem

perature (68 ˚F to 72 ˚F) in m
oisture-sealed containers.

Pocket penetrom
eter testing w

as perform
ed by KEM

R
O

N
 on the m

ixtures at cure tim
es

including 1, 3,
5 and 7

days.  Approxim
ately 100 gram

s of each treated m
aterial w

as
placed into a sm

all plastic cup then cured and tested at the above intervals to evaluate
the potential setting characteristics.  R

esults of the pocket penetrom
eter testing are noted

individually on each of the m
ixture design sheets provided in Appendix C

, and are
sum

m
arized in

Table 3.

After 7 and 28 days of curing, KEM
R

O
N

 tested the unconfined com
pressive strength

(U
C

S) of each of the five
m

ixtures.  U
C

S testing w
as perform

ed in accordance w
ith ASTM

M
ethod D

2166
by first rem

oving each cured sam
ple specim

en from
 its cylindrical m

old.
The w

eight and physical dim
ensions of the sam

ple w
ere recorded on the appropriate data

sheet, and the specim
en w

as placed on a U
C

S load fram
e and com

pressed at a rate of
1%

 strain per m
inute until the sam

ple failed or 15%
 strain had been achieved.  Throughout

the testing, KEM
R

O
N

 docum
ented the load at specific strain values.  A representative

aliquot of the post-test specim
en w

as then subjected to m
oisture contenttesting.  U

C
S

test results are presented in
Table 3, and the data sheets are provided in Appendix D

.

After 7 and 28 days of curing, the
hydraulic conductivity of each m

ixture w
as tested

in
accordance 

w
ith 

ASTM
 

D
5084. 

Treated 
sam

ples 
of 

each 
m

ixture, 
m

easuring
approxim

ately 3 inches in diam
eter by 3 inches in height,w

ere forw
arded to G

eotesting
Express, an ASTM

 certified lab
in Atlanta, G

A, for H
ydraulic C

onductivity testing.
A

confining pressure of 24 psi w
as used for testing.H

ydraulic C
onductivity test results are

presented in
Table 3, and the data sheets are provided in Appendix D

.



Table 3 - Soil 1 Admixture Testing.xlsx Page 1 of 1
Applied Technologies Group

KEMRON Environmental Services, INC

7 22.05 122.7 100.6 26.0 22.7 121.0 98.3 1.2 x 10-7

28 21.63 121.2 99.7 35.3 22.6 119.0 97.4 8.0 x 10-8

7 22.87 118.4 96.3 27.2 23.8 122.0 98.9 2.4 x 10-7

28 22.14 121.3 99.3 49.0 23.7 119.0 96.6 5.1 x 10-8

7 26.53 120.2 95.0 32.1 26.2 121.0 96.1 2.1 x 10-7

28 25.07 121.2 96.9 44.3 26.2 120.0 94.8 9.1 x 10-8

7 30.18 115.5 88.7 32.2 30.7 117.0 89.9 1.1 x 10-7

28 30.06 116.2 89.3 39.8 30.5 118.0 90.2 6.0 x 10-8

7 39.00 112.7 81.1 27.3 38.1 113.0 82.1 1.3 x 10-7

28 38.18 112.2 81.2 47.7 37.6 110.0 80.1 8.7 x 10-8

Notes:
% = Percent
Wt= Weight
TSF = Tons per square foot
lb/ft3 = pounds per cubic foot
lb/in2 = pounds per square inch
cm/sec = centimeter per second

Pocket Penotrometer (TSF)

1 Day 3 Day 

1.25 2.75

7 Day

Water (1) 

Addition % 
by Reagent 

wt.

BLACK & VEATCH
AMERICAN CREOSOTE ISS

KEMRON Project No. SH0682

TABLE 3

KEMRON 
Sample Number

Untreated 
Material Type

Cure 
Day

SOIL 1 ADMIXTURE TESTING
Mixture Designs, Pocket Penotrometer,Unconfined Compressive Strength, and Hydraulic Conductivity

Reagent Type and Identification Number(s)
Reagent 

Addition % by 
Wet Soil wt.

Moisture 
Content 

(%)

Bulk 
Density 
(lb/ft3)

Dry 
Density 
(lb/ft3)

K (cm/sec)

Unconfined Compressive Strength ASTM 
D2166

Hydraulic Conductivity                     
ASTM D5084

Dry 
Density 
(lb/ft3)

UCS 
(lb/in2)

Moisture 
Content 

(%)

Bulk 
Density 
(lb/ft3)5 Day

>4.5

BWM-03 Coarse Sand Type I Portland Cement/Wyoming Bentonite 
Hydrogel 5.0/2.0 300.0 >4.5 >4.5

300.0 >4.5BWM-01 Coarse Sand Type I Portland Cement/Wyoming Bentonite 
Hydrogel 3.0/2.0

BWM-02 Coarse Sand Type I Portland Cement/Wyoming Bentonite 
Hydrogel 4.0/2.0 300.0 >4.5 >4.5

300.0 4.25 >4.5

1.25 2.25

0.50 2.75

0.00 2.00

8.0/4.0

BWM-04 Coarse Sand Type I Portland Cement/Wyoming Bentonite 
Hydrogel 6.0/3.0

Type I Portland Cement/Wyoming Bentonite 
HydrogelCoarse SandBWM-05 3.00300.0 4.000.00 1.25
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R
eview

 of the
results presented in Table 3

indicates that four of the five m
ixtures achieved 

pocket penetrom
eter strength gains in excess of 4.5 tons per square foot (tsf) after 7 days of 

curing and one of the m
ixtures had a penetrom

eter strength of 4.0 tsf.

A review
 of the U

C
S and hydraulic conductivity testing results presented in Table 3

show
s that 

at the 7 day curing interval the treated m
ixtures exhibited strength values ranging from

 26.0 to 
32.2

pounds per square inch (psi).  In addition, after 28 days of curing, the treated m
ixtures 

exhibited strength values ranging from
 35.3

to 49.0
psi. H

ydraulic conductivity testing perform
ed 

on the treated m
aterials at the 7

day curing date resulted in hydraulic conductivity values
in the

10
-7centim

eter per second (cm
/sec)range.The treated m

aterials at the 28 day curing interval 
resulted in hydraulic conductivity values

in the 10
-8cm

/sec
range.

3.2 Tier 2 Adm
ixture Testing

KEM
R

O
N

 prepared m
ixtures utilizing the C

oarse Sand m
aterial (Soil 1), the Fine Sand m

aterial 
(Soil 2) and the N

APL m
aterial (Soil 3)for the

Tier 2 Adm
ixture testing phase of the study. The 

reagents
that w

ere requested by B&V
and used

in the m
ixtures

included:

R
EAG

EN
T

SO
U

R
C

E
Type I Portland C

em
ent

Local H
ardw

are Store 
W

yo-Ben H
ydrogel

W
yoBen, Billings, M

O
G

G
BFS G

rade 120
LeH

igh H
anson, C

ape C
anaveral, FL

Ag-D
olom

ite
Baker Lim

e, York, PA
H

igh C
alcium

 Q
uicklim

e
Lhoist N

orth Am
erica, Fort W

orth, TX
Lim

e Kiln D
ust

Sheppard M
aterials, R

avena, N
Y

3.2.1 N
APL Soil Adm

ixture C
hem

ical C
om

patibility Testing

Black & Veatch selected optim
al Tier 1 m

ixture designs for chem
ical com

patibility testing using 
the N

APL m
aterial (Soil 3).  KEM

R
O

N
 prepared tw

o
m

ixtures,in duplicate,using the sam
e 

m
ethodology as previously m

entioned.The follow
ing is a sum

m
ary of the treated m

aterial curing 
techniques and testing perform

ed on the treated sam
ples:

The four m
ixtures w

ere poured into sm
all plastic cups. Each cup w

as lightly tapped on a
hard surface to rem

ove air voids and allow
ed to cure at am

bient tem
perature (68 ˚F to

72 ˚F) in a m
oisture-sealed container.

Pocket penetrom
eter testing w

as perform
ed by KEM

R
O

N
 on the m

ixtures at cure tim
es

of 4, 7 and 14 days.R
esults of the pocket penetrom

eter testing are noted individually on
each of the m

ixture design sheets provided in Appendix E
and are sum

m
arized in

Table
4

below
.

A review
 of the pocket penetrom

eter results presented in Table 4
indicate that none of the 

treated m
ixtures utilizing the optim

al Tier 1 m
ixture designs and N

APL m
aterial exhibited any 

m
easurable strength gain after 14 days of testing.



Table 4 - NAPL Soil Admixture Chemical Compatibility Testing.xlsx Page 1 of 1
Applied Technologies Group

KEMRON Environmental Services, INC

BWM-06 NAPL Type I Portland Cement/Wyoming Bentonite Hydrogel 4.0/2.0 300.0 0.00 0.00 0.00

BWM-06 DUP NAPL Type I Portland Cement/Wyoming Bentonite Hydrogel 4.0/2.0 300.0 0.00 0.00 0.00

BWM-07 NAPL Type I Portland Cement/Wyoming Bentonite Hydrogel 5.0/2.0 300.0 0.00 0.00 0.00

BWM-07 DUP NAPL Type I Portland Cement/Wyoming Bentonite Hydrogel 5.0/2.0 300.0 0.00 0.00 0.00

Notes:
TSF = Tons per square foot
Wt= Weight
% = Percent

BLACK & VEATCH
AMERICAN CREOSOTE ISS

KEMRON Project No. SH0682

TABLE 4

KEMRON 
Sample Number

Untreated 
Material Type

NAPL SOIL ADMIXTURE CHEMICAL COMPATIBILITY TESTING
Mixture Designs, Pocket Penotrometer,Unconfined Compressive Strength, and Hydraulic Conductivity

Reagent Type and Identification Number(s)
Reagent 

Addition % by 
Wet Soil wt.

Pocket Penotrometer 
(TSF)

4 Day 7 Day 14 Day

Water (1) 

Addition % 
by Reagent 

wt.
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Based on the results of the Tier 2A N
APL Soil Adm

ixture C
hem

ical C
om

patibility testing, Black 
& Veatch provided KEM

R
O

N
 w

ith experim
ental m

ixture designs to evaluate a higher optim
al 

SC
B ratio.KEM

R
O

N
 prepared seven m

ixtures utilizing the N
APL m

aterial (Soil 3) and a 50:50 
com

posite of the N
APL m

aterial (Soil 3) and C
oarse Sand m

aterial (Soil 1). Pocket 
penetrom

eter testing w
as perform

ed on the m
ixtures at cure tim

es of 3, 5, 7 and 14 days.  The 
results of the pocket penetrom

eter testing are noted individually on each of the m
ixture design 

sheets provided in Appendix E
and are sum

m
arized in Table 5.

The results of the penetrom
eter testing presented in Table 5

indicate that one of the seven 
m

ixtures achieved pocket penetrom
eter strength gain after 14 days of testing. These results led 

Black & Veatch to provide KEM
R

O
N

 w
ith m

ore experim
ental m

ixture designs to test for strength 
gain.  KEM

R
O

N
 then prepared five additional m

ixtures utilizing the N
APL m

aterial and five 
additional m

ixtures utilizing a 50:25:25
com

posite of N
APL m

aterial, C
oarse Sand

and Fine 
Sand

m
aterial.  Pocket Penetrom

eter testing w
as perform

ed on each m
ixture at cure tim

es of 3, 
5 and 7 days.  The results of the pocket penetrom

eter testing are noted individually on each of 
the m

ixture design sheets provided in Appendix E
and are sum

m
arized in Table 5.

The results in Table 5
of the pocket penetrom

eter testing perform
ed on the additional 10 

experim
ental m

ixtures indicate that four of the 10 m
ixtures achieved pocket penetrom

eter 
strength in excess of 4.5 tsf after 7 days of curing. The rem

aining six m
ixtures exhibited pocket 

penetrom
eter strengths ranging from

 0 to 2.5 tsf.



Table 5 - Experimental NAPL Soil Admixture Chemical Compatibility Testing.xlsx Page 1 of 1
Applied Technologies Group

KEMRON Environmental Services, INC

EXP-001 50%NAPL/50%Coarse 
Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 5.0/2.0 300.0 1.50 2.50 2.75 2.75

EXP-002 50%NAPL/ 50%Coarse 
Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 4.0/8.0 300.0 3.50 4.00 4.00 4.00

EXP-003 NAPL Type I Portland Cement/Wyoming Bentonite 
Hydrogel/GGBFS 3.0/2.0/6.0 300.0 0.00 0.00 0.00 0.00

EXP-004 NAPL Type I Portland Cement/Wyoming Bentonite 
Hydrogel/GGBFS 4.0/2.0/8.0 300.0 0.00 0.00 0.00 0.00

EXP-005 NAPL Type I Portland Cement/Wyoming Bentonite 
Hydrogel/GGBFS 6.0/2.0/6.0 300.0 0.00 0.00 0.00 0.00

EXP-006 NAPL Type I Portland Cement/Wyoming Bentonite 
Hydrogel/GGBFS/Ag Dolomite 4.0/2.0/6.0/10.0 300.0 0.00 0.00 0.00 0.00

EXP-007 NAPL Type I Portland Cement/Wyoming Bentonite Hydrogel/  Ag 
Dolomite 6.0/2.0/10.0 300.0 0.00 0.00 0.00 0.00

EXP-008 NAPL Type I/II Portland Cement, Wyoming Bentonite Hydrogel 10.0/2.0 150.0 0.00 0.00 0.00

EXP-009 NAPL Type I/IIPortland Cement, hydrated CaO (quick lime), 
Wyoming Bentonite Hydrogel 8.0/4.0/2.0 200.0 1.00 1.25 2.00

EXP-010 NAPL Type I/IIPortland Cement / Lime Kiln Dust / Wyoming 
Bentonite Hydrogel 8.0/8.0/2.0 200.0 0.00 1.00 1.00

EXP-011 NAPL Type I/IIPortland Cement/ hydrated CaO (quicklime), 
Wyoming Bentonite Hydrogel 15.0/4.0/2.0 150.0 3.25 >4.5 >4.5

EXP-012 NAPL Type I/IIPortland Cement/ Lime Kiln Dust/ Wyoming 
Bentonite Hydrogel 15.0/8.0/2.0 150.0 1.25 3.75 4.50

EXP-013 50%NAPL/25%Coarse/
25%Fine Type I/IIPortland Cement, Wyoming Bentonite Hydrogel 10.0/2.0 150.0 4.50 >4.5 >4.5

EXP-014 50%NAPL/25%Coarse/
25%Fine

Type I/IIPortland Cement, hydrated CaO (quick lime),  
Wyoming Bentonite Hydrogel 10.0/4.0/2.0 200.0 0.25 0.75 1.00

EXP-015 50%NAPL/25%Coarse/
25%Fine

Type I/IIPortland Cement / Lime Kiln Dust / Wyoming 
Bentonite Hydrogel 8.0/8.0/2.0 150.0 1.75 2.00 2.50

EXP-016 50%NAPL/25%Coarse/
25%Fine

Type I/IIPortland Cement/  hydrated CaO (quicklime),  
Wyoming Bentonite Hydrogel 15.0/4.0/2.0 150.0 >4.5 >4.5 >4.5

EXP-017 50%NAPL/25%Coarse/
25%Fine

Type I/IIPortland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.0/2.0 150.0 2.50 3.25 >4.5

Notes:
Wt= Weight
% = Percent
TSF = Tons per square foot

BLACK & VEATCH
AMERICAN CREOSOTE ISS

KEMRON Project No. SH0682

TABLE 5

KEMRON 
Sample Number

Untreated Material 
Type

Experimental NAPL Soil Admixture Chemical Compatibility Testing
Mixture Designs & Pocket Penotrometer

Reagent Type and Identification Number(s)
Reagent 

Addition % by 
Wet Soil wt.

3 Day 5 Day 7 Day

Pocket Penotrometer (TSF)

14 Day

Water (1) 

Addition % 
by Reagent 

wt.
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3.2.2
Soil 1, Soil 2 and N

APL Adm
ixture Testing

KEM
R

O
N

 prepared 18 m
ixtures for the next phase of the study. The m

ixtures w
ere prepared 

using the sam
e m

ethodology as previously outlined and are described below
:

Tw
o duplicate m

ixtures of a Tier 1 m
ixture utilizing C

oarse Sand m
aterial. Testing on

these m
ixtures included pocket penetrom

eter testing at 1, 3 and 5 days of curing and
U

C
S testing at 28 days of curing.

Four m
ixtures w

ith duplicates (total of eight m
ixtures) utilizing the Fine Sand m

aterial.
Testing included pocket penetrom

eter testing at 3, 5 and 7 days of curing, U
C

S testing
at 28 days of curing and H

ydraulic C
onductivity testing at 28 days of curing.For the

H
ydraulic C

onductivity testing, the m
ixtures w

ere rem
oved from

 the curing m
olds, and

the w
eights and

physical dim
ensions of the sam

ples w
ere recorded on the appropriate

data sheets.  The perm
eam

eter w
as assem

bled, and the sam
ples w

ere saturated to a
m

inim
um

 value of 95%
, and then consolidated using a 24 psiconfining pressure.  W

ater
w

as then passed through the sam
ples, and the H

ydraulic C
onductivity w

as determ
ined.

O
ne m

ixture w
ith a duplicate (total of tw

o m
ixtures) utilizing the Fine Sand m

aterial.
Testing included pocket penetrom

eter testing at 3, 5, 7 and 14 days of curing and U
C

S
testing at 14 days

of curing.

Tw
o m

ixtures w
ith duplicates (total of four m

ixtures) utilizing the N
APL m

aterial. Testing
included pocket penetrom

eter testing at 3, 5 and 7 days of curing, U
C

S testing at 28
days of curing and H

ydraulic C
onductivity testing at28 days of curing.

Tw
o m

ixtures utilizing the N
APL m

aterial. Testing included U
C

S testing at 28 days of
curing and H

ydraulic C
onductivity testing at 28 days of curing.

The results of the pocket penetrom
eter testing are noted individually on each of the m

ixture 
design sheets provided in Appendix E

and are sum
m

arized in Table 6. The results of the U
C

S 
and H

ydraulic C
onductivity testing are sum

m
arized in Table 6

and the data sheets are provided 
in Appendix F.

R
eview

 of the
pocket penetrom

eter results presented in Table
6

indicate that six of the 18 
m

ixtures achieved pocket penetrom
eter strength gains in excess of 4.5 tsf after 3 days of curing, 

tw
o of the 18 m

ixtures achieved strength gains in excess of 4.5 tsf after 5 days of curing and 
four m

ixtures achieved strength gains in excess of 4.5 tsf after 7 days of curing. The rem
aining 

six m
ixtures exhibited penetrom

eter strengths ranging from
 1.25 to 4.5 tsf after 7 days of curing. 

The tw
o m

ixtures that w
ere tested for pocket penetrom

eter strength gain after 14 days of curing, 
resulted in strengths of 2.0 and 2.25 tsf. 

A review
 of the U

C
S and hydraulic conductivity testing results presented in Table 6

show
s that 

at the 7
day curing interval tw

o of the
treated m

ixtures exhibited strength values ranging from
 

14.0 to 14.1
pounds per square inch (psi).  In addition, after 28 days of curing, the

rem
aining

treated m
ixtures exhibited strength values ranging from

 30.8
to 56.4

psi. H
ydraulic conductivity 

testing perform
ed on the treated m

aterials at the 28
day curing date resulted in hydraulic 

conductivity values
ranging from

10
-6to 10

-7cm
/sec.



Table 6 - Tier 2 Testing.xlsx Page 1 of 1
Applied Technologies Group

KEMRON Environmental Services, INC

BWM-03 DUP (A) Coarse Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 5.0/2.0 300.0 1.75 4.25 >4.50 28 23.80 122.7 99.10 35.5

BWM-03 DUP (B) Coarse Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 5.0/2.0 300.0 1.75 4.50 >4.50 28 24.51 122.0 98.00 35.8

BWM-08 NAPL Type I Portland Cement/High Calcium Quicklime/Wyoming 
Bentonite Hydrogel 15.0/4.0/2.0 150.0 3.25 3.50 4.25 28 35.95 106.5 78.30 47.6 34.97 107.6 79.7 3.59E-07

BWM-08 DUP NAPL Type I Portland Cement/High Calcium Quicklime/Wyoming 
Bentonite Hydrogel 15.0/4.0/2.0 150.0 3.50 3.75 4.50 28 35.82 106.4 78.30 56.4 34.03 107.2 80.0 2.40E-07

BWM-09 NAPL Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.0/2.0 150.0 2.50 3.25 >4.5 28 37.49 105.1 76.50 39.2 32.43 112.1 84.6 1.76E-06

BWM-09 DUP NAPL Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.0/2.0 150.0 2.50 3.75 >4.5 28 42.13 104.2 73.30 39.9 33.89 111.1 83.0 2.51E-06

BWM-10 Fine Material Type I Portland Cement/Wyoming Bentonite Hydrogel 5.0/2.0 300.0 0.75 1.00 1.25 2.25 7 38.62 112.8 81.40 14.1

BWM-10 DUP Fine Material Type I Portland Cement/Wyoming Bentonite Hydrogel 5.0/2.0 300.0 0.75 1.00 1.25 2.00 7 38.61 111.1 80.10 14.0

BWM-11 NAPL Type I Portland Cement/High Calcium Quicklime/Wyoming 
Bentonite Hydrogel 15.0/4.0/2.0 150.0 28 38.96 110.2 79.30 42.0 34.98 111.7 82.8 1.02E-06

BWM-12 NAPL Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.0/2.0 150.0 28 41.14 107.2 76.00 30.8 33.93 112.3 83.8 2.03E-06

BWM-13 Fine Material Type I Portland Cement/High Calcium Quicklime/Wyoming 
Bentonite Hydrogel 15.0/4.0/2.0 150.0 >4.5 >4.5 >4.5 28

BWM-13 DUP Fine Material Type I Portland Cement/High Calcium Quicklime/Wyoming 
Bentonite Hydrogel 15.0/4.0/2.0 150.0 >4.5 >4.5 >4.5 28

BWM-14 Fine Material Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.0/2.0 150.0 >4.5 >4.5 >4.5 28

BWM-14 DUP Fine Material Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.0/2.0 150.0 >4.5 >4.5 >4.5 28

BWM-15 Fine Material Type I Portland Cement/Wyoming Bentonite Hydrogel 10.0/2.0 150.0 >4.5 >4.5 >4.5 28 40.70 112.1 79.7 46.9 36.3 114.6 84.1 8.10E-07

BWM-15 DUP Fine Material Type I Portland Cement/Wyoming Bentonite Hydrogel 10.0/2.0 150.0 >4.5 >4.5 >4.5 28 37.45 113.0 82.2 52.7 37.6 113.3 82.3 8.50E-07

BWM-16 Fine Material Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 8.0/4.0/2.0 150.0 3.25 4.25 >4.5 28 38.80 114.6 82.6 45.5 34.8 114.2 84.7 1.80E-06

BWM-16 DUP Fine Material Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 8.0/4.0/2.0 150.0 3.25 4.50 >4.5 28 36.24 114.2 83.8 55.0 34.5 115.4 85.8 1.30E-06

Notes:
Wt= Weight
% = Percent
TSF = Tons per square foot
lb/ft3 = pounds per cubic foot
lb/in2 = pounds per square inch
cm/sec = centimter per second

Water (1) 

Addition % 
by Reagent 

wt. 3 Day

Hydraulic Conductivity                     
ASTM D5084

Dry 
Density 
(lb/ft3)

UCS 
(lb/in2)

Moisture 
Content 

(%)

Bulk 
Density 
(lb/ft3)14 Day

Unconfined Compressive Strength ASTM 
D2166Pocket Penetrometer (TSF)

1 Day 5 Day 7 Day

BLACK & VEATCH
AMERICAN CREOSOTE ISS

KEMRON Project No. SH0682

TABLE 6

KEMRON Sample 
Number

Untreated 
Material Type

Cure 
Day

TIER 2 TESTING
Mixture Designs, Pocket Penotrometer, Unconfined Compressive Strength, and Hydraulic Conductivity

Reagent Type and Identification Number(s)
Reagent 

Addition % by 
Wet Soil wt.

Moisture 
Content 

(%)

Bulk 
Density 
(lb/ft3)

Dry 
Density 
(lb/ft3)

K (cm/sec)
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3.2.3
Tier 2 Supplem

ental Evaluation Screening

Based
on the results of the Soil 1, Soil 2 and N

APL Adm
ixture Testing, Black & Veatch provided 

KEM
R

O
N

 w
ith supplem

ental m
ixture designs. KEM

R
O

N
 prepared 12 m

ixtures utilizing the 
N

APL m
aterial and a 75:25 com

posite of C
oarse Sand m

aterial and Fine Sand m
aterial.Pocket 

penetrom
eter testing w

as perform
ed on the m

ixtures at cure tim
es of 7 and 14 days.  The 

results of the pocket penetrom
eter testing are noted individually on each of the m

ixture design 
sheets provided in Appendix E

and are sum
m

arized in Table 7.

The
pocket penetrom

eter results presented in Table
7

indicate that three of the 12 m
ixtures 

achieved pocket penetrom
eter strength gains in excess of 4.5 tsf after7 days of curing and three 

m
ixtures achieved strength gains in excess of 4.5 tsf after 14 days of curing. The rem

aining six 
m

ixtures exhibited penetrom
eter strengths ranging from

 2.0 to 4.5 tsf after14 days of curing. 

3.2.4
Tier 2 C

om
patibility and C

onfirm
ation Testing

Based on the results of the Supplem
ental Evaluation Screening, Black and Veatch chose four 

optim
al m

ixture designs for C
om

patibility testing. KEM
R

O
N

 prepared four m
ixtures w

ith 
duplicates (total of eight m

ixtures) utilizing the N
APL m

aterial and a 75:25 com
posite of C

oarse 
Sand m

aterial and Fine Sand m
aterial. Testing perform

ed on the m
ixtures included pocket 

penetrom
eter, U

C
S and H

ydraulic C
onductivity testing.  The m

ixture developm
ent sheets are 

provided in Appendix G
. The results of the pocket penetrom

eter, U
C

S and H
ydraulic 

C
onductivity testing are sum

m
arized in Table 8

and the data sheets are provided in Appendix 
H

.

The pocket penetrom
eter testing resulted in three of the four sam

ples gaining strength in excess 
of 4.5 tsf after 21 days of testing. The rem

aining m
ixture resulted in a pocket penetrom

eter 
strength of 4.5 tsf after21 days of curing.  R

eview
 of the U

C
S testing results indicate that the 

treated m
ixtures exhibited U

C
s values ranging from

 35.8 to 49.1 psi after 28 days of curing. The 
H

ydraulic conductivity results indicate that the treated m
ixtures exhibited H

ydraulic C
onductivity 

values ranging from
 10

-7to 10
-8cm

/sec.

KEM
R

O
N

 also perform
ed long term

 hydraulic conductivity testing on m
ixtures BW

M
-23 and 

BW
M

-24. Several readings w
ere recorded on a w

eekly basis for four w
eeks.  The H

ydraulic 
C

onductivity “K” value w
as graphed versus the cure interval. The figures are included in the 

Appendix I.

KEM
R

O
N

 prepared tw
o m

ixtures for confirm
ation testing utilizing a 75:25 com

posite of the 
C

oarse Sand and Fine Sand m
aterials.  Testing perform

ed on the m
ixtures included U

C
S at the 

7 day cure interval.  The m
ixture developm

ent sheets are provided in
Appendix G

.  The results 
of the U

C
S testing is sum

m
arized in Table 9

and the data sheets are also provided in Appendix 
H

.R
eview

 of the U
C

S results indicate that the confirm
ation m

ixtures exhibited U
C

S values of
7.8 and 16.3 psi after 7 days of curing. Based on the U

C
S testing results perform

ed on the
C

onfirm
ation m

ixtures, Black & Veatch instructed KEM
R

O
N

 to term
inate further testing.



Table 7 - Tier 2 Supplemental Evaluation Screening.xlsx Page 1 of 1
Applied Technologies Group

KEMRON Environmental Services, INC

BWM-17 EXP 75%Coarse Sand/ 25% Fine Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 10.0/3.0 300.0 4.25 >4.5

BWM-18 EXP 75%Coarse Sand/ 25% Fine Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 10.0/3.5 300.0 4.00 4.50

BWM-19 EXP 75%Coarse Sand/ 25% Fine Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 12.5/3.0 300.0 3.00 4.00

BWM-20 EXP 75%Coarse Sand/ 25% Fine Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 12.5/3.5 300.0 2.50 3.25

BWM-21 EXP NAPL Type I Portland Cement/High Calcium Quicklime/Wyoming 
Bentonite Hydrogel 15.0/4.0/3.0 150.0 >4.5 >4.5

BWM-22 EXP NAPL Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.0/3.0 150.0 3.00 >4.5

BWM-23 EXP NAPL Type I Portland Cement/High Calcium Quicklime/Wyoming 
Bentonite Hydrogel 15.0/4.0/3.5 150.0 >4.5 >4.5

BWM-24 EXP NAPL Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.0/3.5 150.0 3.50 >4.5

BWM-25 EXP NAPL Type I Portland Cement/High Calcium Quicklime/Wyoming 
Bentonite Hydrogel 17.5/4.0/3.0 150.0 4.50 4.50

BWM-26 EXP NAPL Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 17.5/8.0/3.0 150.0 2.75 4.00

BWM-27 EXP NAPL Type I Portland Cement/High Calcium Quicklime/Wyoming 
Bentonite Hydrogel 17.5/4.0/3.5 150.0 >4.5 >4.5

BWM-28 EXP NAPL Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 17.5/8.0/3.5 150.0 1.25 2.00

Notes:
Wt= Weight
% = Percent
TSF = Tons per square foot

Pocket Penetrometer (TSF)

BLACK & VEATCH
AMERICAN CREOSOTE ISS

KEMRON Project No. SH0682

TABLE 7

KEMRON Sample 
Number Untreated Material Type

TIER 2 Supplemental Evaluation Screening - New batch of Portland cement
Mixture Designs and Pocket Penetrometer

Reagent Type and Identification Number(s)
Reagent 

Addition % by 
Wet Soil wt.

14Day

Water (1) 

Addition % 
by Reagent 

wt. 7 Day



Table 8 - Tier 2 Compatibility Testing.xlsx Page 1 of 1
Applied Technologies Group

KEMRON Environmental Services, INC

BWM-17 75% Coarse Sand/25% Fine 
Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 10.0/3.0 300.0 1.00 1.50 3.00 4.50 28 51.78 107.6 70.9 23.0 48.3 107.0 72.1 8.7 x 10-7

BWM-17 DUP 75% Coarse Sand/25% Fine 
Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 10.0/3.0 300.0 28 61.31 116.2 72.0 25.0 49.1 112.0 75 8.3 x 10-7

BWM-18 75% Coarse Sand/25% Fine 
Sand

Type I Portland Cement/High Calcium 
Quicklime/Wyoming Bentonite Hydrogel 10.0/3.5 300.0 1.25 1.75 3.50 >4.5 28 40.96 109.9 78.0 24.1 46.6 106.0 72.4 6.9 x 10-7

BWM-18 DUP 75% Coarse Sand/25% Fine 
Sand

Type I Portland Cement/High Calcium 
Quicklime/Wyoming Bentonite Hydrogel 10.0/3.5 300.0 28 49.63 115.1 76.9 21.7 45.5 108.0 74.3 6.9 x 10-7

BWM-23 NAPL Type I Portland Cement/High Calcium 
Quicklime/Wyoming Bentonite Hydrogel 15.0/4.0/3.5 150.0 >4.5 >4.5 >4.5 >4.5 28 40.85 107.1 76.0 81.6 41.2 112.0 79.3 3.8 x 10-8

BWM-23 DUP NAPL Type I Portland Cement/High Calcium 
Quicklime/Wyoming Bentonite Hydrogel 15.0/4.0/3.5 150.0 28 36.95 107.2 78.3 81.0 35.8 109.0 80.1 3.3 x 10-8

BWM-24 NAPL Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.0/3.5 150.0 3.25 >4.5 >4.5 >4.5 28 41.76 106.7 75.3 69.1 40.6 109.0 77.6 4.7 x 10-8

BWM-24 DUP NAPL Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.0/3.5 150.0 28 32.33 105.8 82.2 55.4 38.8 108.0 78 4.3 x 10-8

Notes:
Type I/II Portland Cement #842
Wyoming Bentonite #807
High Calcium Quicklime #1112
Lime Kiln Dust#1054
TSF = Tons per square foot
Wt= Weight
% = Percent
lb/ft3 = pounds per cubic foot
lb/in2 = pounds per square inch
cm/sec = centimeter per second
Each mixtures were prepared as one batch. UCS and Hydraulic Conductivity testing were performed in duplicate tests.

1 Day 5 Day 7 Day

Water (1) 

Addition % 
by Reagent 

wt. 3 Day

Pocket Penetrometer (TSF)

21 Day

Hydraulic Conductivity                     
ASTM D5084

Dry 
Density 
(lb/ft3)

UCS 
(lb/in2)

Moisture 
Content 

(%)

Bulk 
Density 
(lb/ft3)

Unconfined Compressive Strength ASTM 
D2166

BLACK & VEATCH
AMERICAN CREOSOTE ISS

KEMRON Project No. SH0682

TABLE 8

KEMRON Sample 
Number Untreated Material Type Cure 

Day

Tier 2 Compatibility Testing
Mixture Designs, Pocket Penetrometer, Unconfined Compressive Strength, and Hydraulic Conductivity

Reagent Type and Identification Number(s)
Reagent 

Addition % by 
Wet Soil wt.

Moisture 
Content 

(%)

Bulk 
Density 
(lb/ft3)

Dry 
Density 
(lb/ft3)

K (cm/sec)



Table 9 - Confirmation Testing.xlsx Page 1 of 1
Applied Technologies Group

KEMRON Environmental Services, INC

BWM-29 75% Coarse Sand/25% Fine 
Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 12.5/3.5 300.0 7 69.51 90.4 53.3 7.8

BWM-30 75% Coarse Sand/25% Fine 
Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 15.0/3.5 300.0 7 55.96 111.6 71.6 16.3

Notes:
Type I/II Portland Cement #842
Wyoming Bentonite #807
Wt= Weight
% = Percent
lb/ft3 = pounds per cubic foot
lb/in2 = pounds per square inch

UCS 
(lb/in2)

Moisture 
Content 

(%)

Bulk 
Density 
(lb/ft3)

Unconfined Compressive Strength ASTM 
D2166

BLACK & VEATCH
AMERICAN CREOSOTE ISS

KEMRON Project No. SH0682

TABLE 9

KEMRON Sample 
Number Untreated Material Type Cure 

Day

Confirmation Testing
Mixture Designs,Unconfined Compressive Strength, and Hydraulic Conductivity

Reagent Type and Identification Number(s)
Reagent 

Addition % by 
Wet Soil wt.

Water (1) 

Addition % 
by Reagent 

wt.

Dry 
Density 
(lb/ft3)
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3.2.5
Therm

al C
om

patibility Testing

KEM
R

O
N

 conducted Therm
al C

om
patibility testing on tw

o of the Tier 2 m
ixtures, selected by 

Black & Veatch, to determ
ine if exposure to elevated

tem
peratures w

ould have an effect on the 
physical characteristics of the m

aterial.  Testing w
as perform

ed on m
ixtures BW

M
-23 and BW

M
-

24, w
ith duplicates. The testing w

as evaluated
at tem

peratures of 80°C
, 100°C

 and 125°C
. 

Please note, the sam
ples at room

 tem
perature w

ere tested at the 28 day cure interval and the 
therm

al com
patibility test sam

ples w
ere tested at the 103 and 104 cure interval.

Testing w
as perform

ed by rem
oving the sam

ples from
 the curing m

olds and recording the 
w

eight and physical dim
ensions.The

com
plete data sheets are provided in Appendix J.

Photographs and visual observations of each sam
ple w

ere also obtained. Each sam
ple w

as 
then placed into a stainless steel box reactor and com

pletely subm
erged in de-ionized w

ater. 
The w

eight of the reactor and sam
ples w

ere recorded at tw
o w

ater levels prior to sealing the 
reactor.The reactor w

as then sealed using a tem
perature resistant graphite gasket and lid.  The 

reactors w
ere placed into a standard laboratory drying oven and a stainless steel tube w

as 
connected to the lid to allow

 a pressure transducer to be attached to the reactor. A tem
perature 

therm
ocouple and m

ulti-channel data logger w
as used

to m
onitor the tem

perature of the w
ater 

bath
inside the reactorand the tem

perature of the oven.A
graphical presentation of tem

perature 
m

onitoring activities is included in Appendix J.Fluctuations in both the w
ater bath and oven 

tem
peratures are present on the graphs. This is due to the reactor being rem

oved from
 the oven 

for w
eighing or w

hen additional w
ater w

as added to the reactors.

A pressurized leak test w
as then perform

ed on the reactor. The reactor w
as pressurized to 

approxim
ately 30 psi and held at this pressure to ensure the reactor w

as leak free. The reactor 
w

as then heated to the target tem
perature and held at this tem

perature for 28 days.

D
uring the heating process, the reactor w

as periodically w
eighed and any w

ater lost w
as 

replaced w
ith fresh D

I w
ater. Throughout testing, KEM

R
O

N
observed that w

eighing the reactors 
w

as not an efficient quality assurance
m

ethod. Before rem
oving the reactors to be w

eighed, the 
pressure build up w

as released. D
uring this process, a significant am

ount of w
ater w

as lost, 
therefore, the w

eight of the reactor w
as not an accurate representation of the w

ater lost through 
evaporation.  Therefore, KEM

R
O

N
 added w

ater throughout each day and added enough w
ater 

to obtain the original w
eight.

After the 28 day heating duration, the sam
ples w

ere rem
oved from

 the reactors, photographed 
and the w

eight and physical dim
ensions w

ere recorded.
The sam

ples w
ere then tested for U

C
S 

testing and H
ydraulic C

onductivity Testing.Sam
ples that w

ere held at 20°C
 (room

 tem
perature) 

w
ere also tested for U

C
S and H

ydraulic C
onductivity.The U

C
S and H

ydraulic C
onductivity 

testing results are sum
m

arized in Table 10
and the data sheets are provided in Appendix J.  A 

photographic log of the Therm
al C

om
patibility testing is provided in Appendix K

.



Table 10 - Thermal Compatibility Testing.xlsx Page 1 of 1
Applied Technologies Group

KEMRON Environmental Services, INC

Notes:
Type I Portland Cement #842
Wyoming Bentonite #807
High Calcium Quicklime #1112
Lime Kiln Dust #1054
Wt= Weight
% = Percent
lb/ft3 = pounds per cubic foot
lb/in2 = pounds per square inch
cm/sec = centimeter per second
103/104 day UCS and Hydraulic Conductivity testing were performed in duplicate tests. 

105.1 74.3 96.4 28.6 111 86.3 1.1 x 10-7

BWM-24 20C DUP NAPL Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.00/3.50 150.0 103 41.31 105.0 74.3 99.6 28.9 114 88.3 3.1 x 10-7

BWM-24 20C

107.0 33.5 106 79.6 6.4 x 10-8

BWM-23 20C DUP NAPL Type I Portland Cement/High Calcium 
Quicklime/Wyoming Bentonite Hydrogel 15.0/4.00/3.50 150.0 103 33.52 104.7 78.4 106.5 33.4 107 80.5 8.6 x 10-8

BWM-23 20C NAPL Type I Portland Cement/High Calcium 
Quicklime/Wyoming Bentonite Hydrogel 15.0/4.00/3.50 150.0 103 35.73 105.4 77.7

2.1 x 10-6107.3 72.5 204.3 41.1 107 76.0

108 79.3 1.6 x 10-6106.3 74.9 258.1 36.7

37.1 109 79.4 3.4 x 10-9

110 79.8

BWM-24 125C DUP NAPL Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.00/3.50 150.0 104 48.04

104 41.85BWM-24 125C NAPL Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.00/3.50 150.0

3.0 x 10-7103 43.34 107.9 75.3 131.0 37.6

151.1 37.3 109 79.4 1.3 x 10-7

4.7 x 10-9

BWM-23 125C DUP NAPL Type I Portland Cement/High Calcium 
Quicklime/Wyoming Bentonite Hydrogel 15.0/4.00/3.50 150.0 104 42.91 108.2 75.7

107.1 75.1 355.6 40.3 107 76.2BWM-23 125C NAPL Type I Portland Cement/High Calcium 
Quicklime/Wyoming Bentonite Hydrogel 15.0/4.00/3.50 150.0 104 42.53

282.4

BWM-24 100C DUP NAPL Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.00/3.50 150.0

3.7 x 10-8

BWM-24 100C NAPL Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.00/3.50 150.0 103 42.01 109.6 77.1

108.2 76.6 271.8 38.8 109 78.2

120.5 38.1 109

77.6 3.6 x 10-8

BWM-23 100C DUP NAPL Type I Portland Cement/High Calcium 
Quicklime/Wyoming Bentonite Hydrogel 15.0/4.00/3.50 150.0 103 41.20

103 41.30 107.2 75.9 236.3 39.6

79.0 9.4 x 10-8

BWM-23 100C NAPL Type I Portland Cement/High Calcium 
Quicklime/Wyoming Bentonite Hydrogel 15.0/4.00/3.50 150.0

7.8 x 10-8

BWM-24 80C DUP NAPL Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.00/3.50 150.0 103 39.35 107.9 77.4

106.4 74.3 125.0 36 110 81.2

108

40.89

BWM-24 80C NAPL Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.00/3.50 150.0 103 43.22

103 40.37

NAPL Type I Portland Cement/Lime Kiln Dust/Wyoming 
Bentonite Hydrogel 15.0/8.00/3.50 150.0 103 41.44

Bulk 
Density 
(lb/ft3)

211.4 36.7 110 80.8 3.1 x 10-8

BWM-23 80C DUP NAPL Type I Portland Cement/High Calcium 
Quicklime/Wyoming Bentonite Hydrogel 15.0/4.00/3.50 150.0 108 78.3 1.3 x 10-8108.4 77.2 202.5 38.4

BWM-23 80C NAPL Type I Portland Cement/High Calcium 
Quicklime/Wyoming Bentonite Hydrogel 15.0/4.00/3.50 150.0 103

Dry 
Density 
(lb/ft3)

108.7 77.1

BLACK & VEATCH
AMERICAN CREOSOTE ISS

KEMRON Project No. SH0682

TABLE 10

Thermal Compatibility Testing
Mixture Designs,Unconfined Compressive Strength, and Hydraulic Conductivity

KEMRON Sample 
Number Untreated Material Type Reagent Type and Identification Number(s)

Reagent 
Addition % by 
Wet Soil wt.

Water (1) 

Addition % 
by Reagent 

wt.

Cure 
Day

Unconfined Compressive Strength ASTM 
D2166

Hydraulic Conductivity                     
ASTM D5084

Moisture 
Content 

(%)
K (cm/sec)

Bulk 
Density 
(lb/ft3)

Dry 
Density 
(lb/ft3)

UCS 
(lb/in2)

Moisture 
Content 

(%)
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R
eview

 of the U
C

S results presented in Table 10
indicate the follow

ing:

The U
C

S values increase after therm
al treatm

entfor both the BW
M

-23 and BW
M

-24
sam

ples

BW
M

-23 and BW
M

-23 D
U

P, at 20°C
,resulted in U

C
S values of 107.0 and 106.5,

respectively.

BW
M

-23
80°C

 resulted in an increase
to 211.4

psi after being treated at 80°C
 for 28

days.

BW
M

-23
80°C

 D
U

P
resulted in an increase to 202.5

psi after being treated at 80°C
 for

28 days.

BW
M

-23 100°C
 resulted in an increase to 236.3 psi after being treated at 100°C

 for 28
days.

BW
M

-23 100°C
 D

U
P resulted in an increase to 271.8 psi after being treated at 100°C

 for
28 days.

BW
M

-23 125°C
 resulted in an increase to 355.6 psi after being treated at 125°C

 for 28
days.

BW
M

-23 125°C
 D

U
P resulted in an increase to 282.4 psi after being treated at 125°C

 for
28 days.

BW
M

-24 and BW
M

-24 D
U

P, at 20°C
, resulted in U

C
S values of 96.4 and 99.6,

respectively.

BW
M

-24 80°C
 resulted in an increase to 125.0 psi after being treated at 80°C

 for 28
days.

BW
M

-24 80°C
 D

U
P resulted in an increase to 120.5 psi after being treated at 80°C

 for
28 days.

BW
M

-24 100°C
 resulted in an increase to 151.1 psi after being treated at 100°C

 for 28
days.

BW
M

-24 100°C
 D

U
P resulted in an increase to 131.0

psi after being treated at 100°C
 for

28 days.

BW
M

-24 125°C
 resulted in an increase to

258.1
psi after being treated at 125°C

 for 28
days.

BW
M

-24 125°C
 D

U
P resulted in an increase to 204.3

psi after being treated at 125°C
 for

28 days.
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R
eview

 of the H
ydraulic C

onductivity results presented in Table 10
indicate the follow

ing:

The H
ydraulic C

onductivity testing indicates that perm
eability values w

ere relatively
sim

ilar w
ith the treated BW

M
-23 soils cured at tem

peratures of 20, 80, and 100°C
, and

w
as reduced by an order of m

agnitude w
ith the treated m

aterial cured at a tem
perature

of 125°C
.  Testresults for the BW

M
-24 treated soil indicates that that the 80°C

 cured
sam

ples had a slow
er perm

eability value than the 20°C
 cured soil but the hydraulic

conductivity rem
ained the sam

e
w

ith curing at the 100°C
tem

perature
and

increased w
ith

curing at the
125°C

 tem
perature.  Specifically, the 125°C

 cured soil had a perm
eability

value an order of m
agnitude faster than the 20°C

 cured soil.

The hydraulic conductivity results betw
een the duplicate sam

ples of each m
ixture

show
ed good reproducibility.

4.0 C
O

N
C

LU
SIO

N
S

KEM
R

O
N

 evaluated a variety of soil-cem
ent-bentonite m

ixture designs,under the guidance of 
Black & Veatch, w

hich are potentially capable of im
proving the physical properties of the Site 

Study m
aterials.  The perform

ance criteria for the Site included a U
C

S value of at least 25
pounds per square inch (psi) at the 28

day cure interval and
a

H
ydraulic C

onductivity of less 
than 1x10

-7cm
/sec. 

U
ntreated m

aterial characterization testing identified
thatthe

C
oarse Sand and Fine Sand

m
aterials w

ere classified as poorly graded sand w
ith silt and the N

APL m
aterial is classified as a 

poorly graded sand.The Fine Sand m
aterial exhibited a slightly higher m

oisture content than 
the C

oarse Sand and N
APL m

aterials.
The N

APL m
aterial exhibited a slightly higher Loss on 

Ignition than the C
oarse Sand and Fine Sand m

aterials.

KEM
R

O
N

 prepared five m
ixtures for the Tier 1 Adm

ixture Testing phase utilizing the C
oarse 

Sand m
aterial. The m

ixtures w
ere prepared to determ

ine optim
al m

ixture designs for further 
testing. The pocket penetrom

eter testing results presented in Table 3
show

 that four of the five 
m

ixtures achieved pocket penetrom
eter strength gains in excess of 4.5 tons per square foot (tsf) 

after 7 days of curing. The U
C

S testing results show
 that at the 28 day curing interval, the 

treated m
ixtures exhibited strength values ranging from

 35.3 to 49.0 pounds per square
inch 

(psi). In addition, after 28 days of curing, the treated m
ixtures exhibited hydraulic conductivity 

values in the 10
-8cm

/sec
range.

After review
 of the Tier 1 Adm

ixture testing results, Black & Veatch selected optim
al m

ixture 
designs to test on the C

oarse Sand, Fine Sand and N
APL m

aterials. KEM
R

O
N

 prepared four 
m

ixtures utilizing the N
APL m

aterial. The pocket penetrom
eter results presented in Table 4

show
that none of the treated m

ixtures exhibited strength gain after 14 days of testing.These 
results led Black & Veatch to provide KEM

R
O

N
w

ith seven experim
ental m

ixture/designs to 
evaluate a higher optim

al SC
B ratio utilizing a 50:50 com

posite of the N
APL m

aterial and 
C

oarse Sand m
aterial. Pocket penetrom

eter results, presented in Table 5, show
 that one of the 

treated m
ixtures gained strength after 14 days.Based on these results, KEM

R
O

N
 prepared ten 

additional m
ixtures utilizing a 50:50 com

posite of the N
APL and C

oarse Sand m
aterialand the 

N
APL m

aterial alone.  Pocket penetrom
eter results, also presented in Table 5, show

 that four of 
the 10 m

ixtures exhibited strength in excess of 4.5 tsf after 7 days.

KEM
R

O
N

 prepared 18 m
ixtures for the next phase of the study. Pocket penetrom

eter results, 
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presented in Table 6, show
 that 12 of the 18 m

ixtures exhibited strength in excess of 4.5 tsf 
after 7 days. U

C
S testing results show

 the treated m
ixtures exhibited strength values ranging 

from
 30.8 to

56.4 psi after 28 days. H
ydraulic C

onductivity results show
 values ranging from

 10
-6

to 10
-7cm

/sec after 28 days.

Black & Veatch provided KEM
R

O
N

 w
ith supplem

ental m
ixture designs based on the results of 

the Soil 1, Soil 2 and N
APL Adm

ixture testing. KEM
R

O
N

 prepared 12 m
ixtures utilizing the 

N
APL m

aterialand a 75:25 com
posite of C

oarse Sand and Fine Sand m
aterials.  Pocket 

penetrom
eter results, presented in Table 7,show

 that six of the 12 m
ixtures exhibited strength 

in excess of 4.5 tsf after 14 days.

KEM
R

O
N

 then prepared eight m
ixtures, selected by Black & Veatch, based on h results of the 

supplem
ental evaluation screening. The m

ixtures utilized the N
APL m

aterial and a 75:25 
com

posite of C
oarse Sand and Fine Sand m

aterials.  U
C

S testing results, presented in Table 8,
show

 the treated m
ixtures exhibited strength values ranging from

 35.8 to 49.1 psi after 28 days. 
H

ydraulic C
onductivity results show

 values ranging from
 10

-6to 10
-7cm

/sec after 28 days.

KEM
R

O
N

 prepared tw
o m

ixtures for confirm
ation testing utilizing a 75:25 com

posite of the 
C

oarse Sand and Fine Sand m
aterials. U

C
S testing results, presented in Table 9, show

 that the 
treated m

ixtures exhibited strengths ranging from
 7.8 to 16.3 psi after 7 days. Black & Veatch 

instructed KEM
R

O
N

 to term
inate further testing because of the results.

Therm
al C

om
patibility testing w

as conducted by KEM
R

O
N

 on treated m
ixtures BW

M
-23 and 

BW
M

-24, w
ith duplicates.  The sam

ples w
ere m

aintained at 20°C
, 80°C

, 100C
 and 125°C

 for 28 
days. After 28 days, the sam

ples w
ere

tested for U
C

S and H
ydraulic C

onductivity. The U
C

S 
testing results, presented in Table 10, show

 that the U
C

S values increased after therm
al 

treatm
ent for both the BW

M
-23 and BW

M
-24 sam

ples. H
ydraulic C

onductivity testing results 
show

 the hydraulic conductivity slow
ed dow

n after each therm
al treatm

ent for sam
ple BW

M
-23, 

w
hen com

pared to the 20°C
 sam

ple. For sam
ple BW

M
-24, the H

ydraulic C
onductivity slow

ed 
dow

n slightly after being treated at 80°C
,rem

ained the sam
e

at100°C
 and then accelerated 

after being treated at 125°C
. 

This report should be review
ed in its entirety including all attachm

ents prior to m
aking decisions 

concerning a rem
edial approach.  This study is intended to suggest w

hat w
ill occur in the field but 

does not guarantee the sam
e results.  If you have any questions concerning the data provided in 

this report, please do not hesitate to contact us at 404-601-6927.

Sincerely,

KEM
R

O
N

 Environm
ental Services, Inc.

Tom
ecia N

. Bradley, C
H

M
M

M
ark C

lark    
Program

 M
anager

SeniorTechnologist
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O
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R
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%
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%
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%
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91.62
%

91.06
%

91.72
%

9.  AVER
AG

E ASTM
 M

O
ISTU

R
E C

O
N

TEN
T

9.33
%

10.  AVER
AG

E PER
C

EN
T SO

LID
S

91.47
%



Tested B
y: TAJ

C
hecked B

y: TAJ

K
EM

R
O

N
 Environm

ental
Services Inc.

A
tlanta, G
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(no specification provided)
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u =
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c =
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0.375
#4

#10
#20
#40
#60

#140
#200
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O
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M
O
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R
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O

N
TEN
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ry &

 W
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1.  M
O
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R

E TIN
 N

O
.

A
B

C

2.  W
T M

O
ISTU

R
E TIN
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g
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g
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g

3.  W
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E
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g
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g
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16.0017
g
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g
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g
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, W

w
1.2053

g
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g
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g

6.  W
T D

R
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s
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O
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R
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O
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T

8.05
%

8.85
%

9.40
%
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EN
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Tested B
y: TAJ

C
hecked B

y: TAJ

K
EM

R
O

N
 Environm

ental
Services Inc.

A
tlanta, G

eorgia

4/6/18C
086

(no specification provided)

PL=
LL=

PI=

D
90 =

D
85 =

D
60 =

D
50 =

D
30 =

D
15 =

D
10 =

C
u =

C
c =

U
SC

S=
AASH

TO
=

*

Tan poorly graded sand w
ith silt

1.5
1.0

0.75
0.5

0.375
#4

#10
#20
#40
#60

#140
#200

0.0360 m
m

.
0.0228 m

m
.

0.0132 m
m

.
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m
.

0.0066 m
m

.
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m
.
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eatch
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SH
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C
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um
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N
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1.  M
O
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R

E TIN
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O
.

A
B

C

2.  W
T M

O
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R
E TIN

 (tare w
eight)
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g
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g
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g

3.  W
T W

ET SO
IL + TAR

E
20.2233

g
32.6930

g
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g

4.  W
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R
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E
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g
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g
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g

5.  W
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w
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g

6.  W
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g
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g
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g
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O
ISTU
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T
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%
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%
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%
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%
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T N
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TESTIN
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ATE:
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TESTED
 BY:

M
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G
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O
D
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C
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M
O

ISTU
R

E C
O

N
TEN

T / LO
SS O

N
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N
ITIO

N
 

1.  M
O
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R

E TIN
 N

O
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A
B

C

2.  W
T M

O
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R
E TIN

 (tare w
eight)
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g
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g

65.597
g

3.  W
T W
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E
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g
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g
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g
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K
EM

R
O

N
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Services Inc.

A
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eorgia

4/6/18C
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(no specification provided)

PL=
LL=

PI=

D
90 =

D
85 =

D
60 =

D
50 =

D
30 =

D
15 =

D
10 =

C
u =

C
c =

U
SC

S=
AASH

TO
=

*

Tan poorly graded sand w
ith silt

1.5
1.0

0.75
0.5

0.375
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#20
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#200
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m

.
0.0229 m

m
.
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m
.

0.0066 m
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100.0

99.0
91.0
71.8
14.7

7.3
6.3
5.5
5.5
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escription
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C
lassification

R
em

arks
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um
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D
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Project:
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Figure
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R
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2.  W
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R
E TIN

 (tare w
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C
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K
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R
O

N
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Services Inc.

A
tlanta, G

eorgia
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(no specification provided)
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LL=

PI=

D
90 =

D
85 =

D
60 =

D
50 =

D
30 =

D
15 =

D
10 =

C
u =

C
c =

U
SC

S=
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TO
=

*
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ith silt
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lient:

Project:
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Figure
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C

2.  W
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R
E TIN
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eight)
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g
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g
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g
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E
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g
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(no specification provided)
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D
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u =
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c =
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V
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O

M
ETER

 (tons/ft 2)
0.0

0.0
0.0

10-Jul-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
 

M
IX

 N
o.

PR
O

JEC
T N

o.:
SH

0682
EX

P-005

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
IC

D

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
N

A
PL

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Type I Portland C
em

ent #842
6.00

%
6.0

g 
G

G
B

FS #1119
6.00

%
6.0

g 
W

yom
ing B

entonite H
ydrogel #807

2.00
%

2.0
g 

%
0.0

g 
%

0.0
g 

W
ater A

ddition 
300

%
42.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

2 g of 
w

as hydrated w
ith 6 g of w

ater on 7/10/18. O
n 7/11/18, 36 g of w

ater w
as added to Portland 

cem
ent, G

G
BFS and Bentonite to create slurry. The Portland C

em
ent, Bentonite and w

ater slurry w
as added to 

the untreated soil.

Pocket Penetrom
eter  3, 5, and 7 day

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
0.00

0.0
0.0

10-Jul-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
 

M
IX

 N
o.

PR
O

JEC
T N

o.:
SH

0682
EX

P-006

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
IC

D

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
N

A
PL

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Type I Portland C
em

ent #842
4.00

%
4.0

g 
G

G
B

FS #1119
6.00

%
6.0

g 
W

yom
ing B

entonite H
ydrogel #807

2.00
%

2.0
g 

A
g D

olom
ite

10.00
%

10.0
g 

%
0.0

g 

W
ater A

ddition 
300

%
66.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

2 g of 
w

as hydrated w
ith 6 g of w

ater on 7/10/18. O
n 7/11/18, 30 g of w

ater w
as added to A

g 
D

olom
ite

 to create slurry. The A
g D

olom
ite and w

ater slurry w
as added to the untreated soil. 30 g of w

ater 
w

as added
to Portland cem

ent, G
G

BFS and Bentonite to create a slurry. The Portland cem
ent, G

G
BFS and 

Bentonite
slurry w

as added to the untreated soil/A
g D

olom
ite com

posite.

Pocket Penetrom
eter  3, 5, and 7 day

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
0.00

0.0
0.0

10-Jul-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
 

M
IX

 N
o.

PR
O

JEC
T N

o.:
SH

0682
EX

P-007

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
IC

D

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
N

A
PL

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Type I Portland C
em

ent #842
6.00

%
6.0

g 
W

yom
ing B

entonite H
ydrogel #807

2.00
%

2.0
g 

A
g D

olom
ite

10.00
%

10.0
g 

%
0.0

g 
%

0.0
g 

W
ater A

ddition 
300

%
54.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

2 g of 
w

as hydrated w
ith 6 g of w

ater on 7/10/18. O
n 7/11/18, 24 g of w

ater w
as added to A

g 
D

olom
ite

 to create slurry. The A
g D

olom
ite and w

ater slurry w
as added to the untreated soil. 24 g of w

ater 
w

as added
to Portland cem

ent and Bentonite to create a slurry. The Portland cem
ent and Bentonite slurry 

w
as added

to the untreated soil/A
g D

olom
ite com

posite.

Pocket Penetrom
eter  3, 5, and 7 day

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
0.0

0.0
0.0

10-Jul-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
EX

P-008

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
IC

D

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
N

A
PL

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
10.00

%
10.0

g 
W

yom
ing B

entonite #807
2.00

%
2.0

g 
%

0.0
g 

%
0.0

g 
%

0.0
g 

W
ater A

ddition 
150

%
18.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

2 g of 
w

as hydrated w
ith 6 g of w

ater on 8/2/18. O
n 8/3/18, 12 g of w

ater w
as added to 

Portland cem
ent and Bentonite to create slurry. The Portland C

em
ent, Bentonite and w

ater slurry w
as 

added to the untreated soil.

Pocket Penetrom
eter  1,3, 5, 7

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
0.0

0.0
0.0

3-A
ug-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
EX

P-009

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
IC

D

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
N

A
PL

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
8.00

%
8.0

g 
W

yom
ing B

entonite #807
2.00

%
2.0

g 
H

igh C
alcium

 Q
uicklim

e #1112
4.00

%
4.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
200

%
28.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

2 g of 
w

as hydrated w
ith 6 g of w

ater on 8/2/18. O
n 8/3/18, 4 g of H

igh C
alcium

 Q
uicklim

e w
as 

hydrated
w

ith 8 g of w
ater 2 hours before m

ixing. Tem
perature of the hydrated lim

e: 78 °C
. 14 g of w

ater w
as 

added to the Portland cem
ent, Bentonite and H

igh C
alcium

 Q
uicklim

e to create slurry. The Portland cem
ent, 

Bentonite
and H

igh C
alcium

 Q
uicklim

e slurry w
as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
1.0

1.25
2.0

3-A
ug-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
EX

P-010

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
IC

D

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
N

A
PL

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
8.00

%
8.0

g 
W

yom
ing B

entonite #807
2.00

%
2.0

g 
Lim

e K
iln D

ust #1054
8.00

%
8.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
200

%
36.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

2 g of 
w

as hydrated w
ith 6 g of w

ater on 8/2/18. O
n 8/3/18, 30 g of w

ater w
as added to Portland 

cem
ent, Bentonite and Lim

e K
iln D

ust to create slurry. The Portland C
em

ent, Bentonite and Lim
e K

iln D
ust 

and w
ater slurry w

as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
0.0

1.0
1.0

3-A
ug-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
EX

P-011

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
IC

D

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
N

A
PL

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
15.00

%
15.0

g 
W

yom
ing B

entonite #807
2.00

%
2.0

g 
H

igh C
alcium

 Q
uicklim

e #1112
4.00

%
4.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
31.5

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

2 g of 
w

as hydrated w
ith 6 g of w

ater on 8/2/18. O
n 8/3/18, 4 g of H

igh C
alcium

 Q
uicklim

e w
as 

hydrated
w

ith 8 g of w
ater 2 hours before m

ixing. Tem
perature of the hydrated lim

e: 70 °C
. 17.5 g of w

ater w
as 

added to the Portland cem
ent, Bentonite and H

igh C
alcium

 Q
uicklim

e to create slurry. The Portland cem
ent, 

Bentonite
and H

igh C
alcium

 Q
uicklim

e slurry w
as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
3.25

>4.5
>4.5

3-A
ug-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
EX

P-012

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
IC

D

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
N

A
PL

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
15.00

%
15.0

g 
W

yom
ing B

entonite #807
2.00

%
2.0

g 
Lim

e K
iln D

ust #1054
8.00

%
8.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
37.5

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

2 g of 
w

as hydrated w
ith 6 g of w

ater on 8/2/18. O
n 8/3/18, 31.5 g of w

ater w
as added to Portland 

cem
ent, Bentonite and Lim

e K
iln D

ust to create slurry. The Portland C
em

ent, Bentonite and Lim
e K

iln D
ust 

and w
ater slurry w

as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
1.25

3.75
4.5

3-A
ug-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
EX

P-013

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
IC

D

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
50%

 N
A

PL
, 25%

 coarse sand, 25%
 fine sand)

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
10.00

%
10.0

g 
W

yom
ing B

entonite #807
2.00

%
2.0

g 
%

0.0
g 

%
0.0

g 
%

0.0
g 

W
ater A

ddition 
150

%
18.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

2 g of 
 w

as hydrated w
ith 6 g of w

ater on 8/2/18. O
n 8/3/18, 12 g of w

ater w
as added to 

Portland cem
ent and Bentonite to create slurry. The Portland C

em
ent, Bentonite and w

ater slurry w
as 

added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
4.5

>4.5
>4.5

3-A
ug-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
EX

P-014

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
IC

D

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
50%

 N
A

PL
, 25%

 coarse sand, 25%
 fine sand

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
10.00

%
10.0

g 
W

yom
ing B

entonite #807
2.00

%
2.0

g 
H

igh C
alcium

 Q
uicklim

e #1112
4.00

%
4.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
200

%
32.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

2 g of 
w

as hydrated w
ith 6 g of w

ater on 8/2/18. O
n 8/3/18, 4 g of H

igh C
alcium

 Q
uicklim

e w
as 

hydrated
w

ith 8 g of w
ater 2 hours before m

ixing. Tem
perature of the hydrated lim

e: 83 °C
. 18 g of w

ater w
as 

added to the Portland cem
ent, Bentonite and H

igh C
alcium

 Q
uicklim

e to create slurry. The Portland cem
ent, 

Bentonite
and H

igh C
alcium

 Q
uicklim

e slurry w
as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
0.25

0.75
1.0

3-A
ug-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
EX

P-015

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
IC

D

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
50%

 N
A

PL
, 25%

 coarse sand, 25%
 fine sand

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
8.00

%
8.0

g 
W

yom
ing B

entonite #807
2.00

%
2.0

g 
Lim

e K
iln D

ust #1054
8.00

%
8.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
27.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

2 g of 
w

as hydrated w
ith 6 g of w

ater on 8/2/18. O
n 8/3/18, 21 g of w

ater w
as added to Portland 

cem
ent, Bentonite and Lim

e K
iln D

ust to create slurry. The Portland C
em

ent, Bentonite and Lim
e K

iln D
ust 

and w
ater slurry w

as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
1.75

2.0
2.5

3-A
ug-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
EX

P-016

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
IC

D

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
50%

 N
A

PL
, 25%

 coarse sand, 25%
 fine sand

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
15.00

%
15.0

g 
W

yom
ing B

entonite #807
2.00

%
2.0

g 
H

igh C
alcium

 Q
uicklim

e #1112
4.00

%
4.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
31.5

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

2 g of 
w

as hydrated w
ith 6 g of w

ater on 8/2/18. O
n 8/3/18, 4 g of H

igh C
alcium

 Q
uicklim

e w
as 

hydrated
w

ith 8 g of w
ater 2 hours before m

ixing. Tem
perature of the hydrated lim

e: 73 °C
. 17.5 g of w

ater w
as 

added to the Portland cem
ent, Bentonite and H

igh C
alcium

 Q
uicklim

e to create slurry. The Portland cem
ent, 

Bentonite
and H

igh C
alcium

 Q
uicklim

e slurry w
as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
>4.5

>4.5
>4.5

3-A
ug-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
EX

P-017

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
IC

D

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
50%

 N
A

PL
, 25%

 coarse sand, 25%
 fine sand

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
15.00

%
15.0

g 
W

yom
ing B

entonite #807
2.00

%
2.0

g 
Lim

e K
iln D

ust #1054
8.00

%
8.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
37.5

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

2 g of 
w

as hydrated w
ith 6 g of w

ater on 8/2/18. O
n 8/3/18, 31.5 g of w

ater w
as added to Portland 

cem
ent, Bentonite and Lim

e K
iln D

ust to create slurry. The Portland C
em

ent, Bentonite and Lim
e K

iln D
ust 

and w
ater slurry w

as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
2.5

3.25
>4.5

3-A
ug-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
 

M
IX

 N
o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-03 D
U

P (A
)

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
C

oarse Sand

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

1,700
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
5.00

%
85.0

g 
W

yom
ing B

entonite  #807
2.00

%
34.0

g 
%

0.0
g 

%
0.0

g 
%

0.0
g 

W
ater A

ddition 
300

%
357.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

34 g of 
w

as hydrated w
ith 102 g of w

ater on 10/18/18. O
n 10/19/18, 255 g of w

ater w
as added to 

Portland cem
ent and Bentonite to create slurry. The Portland C

em
ent, Bentonite and w

ater slurry w
as added to 

the untreated soil.

Pocket Penetrom
eter  1,3, 5

U
C

S @
 28 day

H
ydraulic C

onductivity at 28 day

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

1
3

5
  PEN

ETR
O

M
ETER

 (tons/ft 2)
1.75

4.25
>4.5

19-O
ct-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
 

M
IX

 N
o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-03 D
U

P (B
)

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
C

oarse Sand

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

1,700
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
5.00

%
85.0

g 
W

yom
ing B

entonite  #807
2.00

%
34.0

g 
%

0.0
g 

%
0.0

g 
%

0.0
g 

W
ater A

ddition 
300

%
357.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

34 g of 
w

as hydrated w
ith 102 g of w

ater on 10/18/18. O
n 10/19/18, 255 g of w

ater w
as added to 

Portland cem
ent and Bentonite to create slurry. The Portland C

em
ent, Bentonite and w

ater slurry w
as added to 

the untreated soil.

Pocket Penetrom
eter  1,3, 5

U
C

S @
 28 day

H
ydraulic C

onductivity at 28 day

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

1
3

5
  PEN

ETR
O

M
ETER

 (tons/ft 2)
1.75

4.5
>4.5

19-O
ct-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-08

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
N

A
PL

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

1,200
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
15.00

%
180.0

g 
H

igh C
alcium

 Q
uicklim

e #1112
4.00

%
48.0

g 
W

yom
ing B

entonite #807
2.00

%
24.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
378.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

24 g of 
 w

as hydrated w
ith 72 g of w

ater on 10/18/18. O
n 10/19/18, 48 g of H

igh C
alcium

 Q
uicklim

e 
w

as hydrated w
ith 100 g of w

ater 2 hours before m
ixing. Tem

perature of the hydrated lim
e: 94 °C

. 206 g of 
w

as added to the Portland cem
ent, B

entonite and H
igh C

alcium
 Q

uicklim
e to create slurry. The Portland cem

ent, 
B

entonite and H
igh C

alcium
 Q

uicklim
e slurry w

as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays
28 day U

C
S

28 day Perm

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
3.25

3.5
4.25

19-O
ct-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-08 D
U

P

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
N

A
PL

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

1,200
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
15.00

%
180.0

g 
H

igh C
alcium

 Q
uicklim

e #1112
4.00

%
48.0

g 
W

yom
ing B

entonite #807
2.00

%
24.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
378.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

24 g of 
 w

as hydrated w
ith 72 g of w

ater on 10/18/18. O
n 10/19/18, 48 g of H

igh C
alcium

 Q
uicklim

e 
w

as hydrated w
ith 100 g of w

ater 2 hours before m
ixing. Tem

perature of the hydrated lim
e: 96 °C

. 206 g of 
w

as added to the Portland cem
ent, B

entonite and H
igh C

alcium
 Q

uicklim
e to create slurry. The Portland cem

ent, 
B

entonite and H
igh C

alcium
 Q

uicklim
e slurry w

as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays
28 day U

C
S

28 day Perm

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
3.5

3.75
4.5

19-O
ct-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-09

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
N

A
PL

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

1,200
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
15.00

%
180.0

g 
Lim

e K
iln D

ust #1054
8.00

%
96.0

g 
W

yom
ing B

entonite #807
2.00

%
24.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
450.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

24 g of 
 w

as hydrated w
ith 72 g of w

ater on 10/18/18. O
n 10/19/18, 378 g of w

ater w
as added to 

Portland cem
ent, Bentonite and Lim

e K
iln D

ust to create slurry. The Portland C
em

ent, Bentonite and Lim
e 

K
iln D

ust and w
ater slurry w

as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays
28 day U

C
S

28 day Perm

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
2.5

3.25
>4.5

19-O
ct-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-09 D
U

P

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
N

A
PL

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

1,200
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
15.00

%
180.0

g 
Lim

e K
iln D

ust #1054
8.00

%
96.0

g 
W

yom
ing B

entonite #807
2.00

%
24.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
450.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

24 g of 
 w

as hydrated w
ith 72 g of w

ater on 10/18/18. O
n 10/19/18, 378 g of w

ater w
as added to 

Portland cem
ent, Bentonite and Lim

e K
iln D

ust to create slurry. The Portland C
em

ent, Bentonite and Lim
e 

K
iln D

ust and w
ater slurry w

as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays
28 day U

C
S

28 day Perm

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
2.5

3.8
>4.5

19-O
ct-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
 

M
IX

 N
o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-10

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
Fine m

aterial

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

1,700
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
5.00

%
85.0

g 
W

yom
ing B

entonite #807
2.00

%
34.0

g 
%

0.0
g 

%
0.0

g 
%

0.0
g 

W
ater A

ddition 
300

%
357.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

34 g of 
w

as hydrated w
ith 102 g of w

ater on 10/18/18. O
n 10/19/18, 255 g of w

ater w
as added to 

Portland cem
ent and Bentonite to create slurry. The Portland C

em
ent, Bentonite and w

ater slurry w
as added to 

the untreated soil.

Pocket Penetrom
eter  3, 5, 7

U
C

S @
 28 day

H
ydraulic C

onductivity at 28 day

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
14

  PEN
ETR

O
M

ETER
 (tons/ft 2)

0.75
1.0

1.25
2.25

19-O
ct-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
 

M
IX

 N
o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-10 D
U

P

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
Fine m

aterial

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

1,700
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
5.00

%
85.0

g 
W

yom
ing B

entonite #807
2.00

%
34.0

g 
%

0.0
g 

%
0.0

g 
%

0.0
g 

W
ater A

ddition 
300

%
357.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

34 g of 
w

as hydrated w
ith 102 g of w

ater on 10/18/18. O
n 10/19/18, 255 g of w

ater w
as added to 

Portland cem
ent and Bentonite to create slurry. The Portland C

em
ent, Bentonite and w

ater slurry w
as added to 

the untreated soil.

Pocket Penetrom
eter  3, 5, 7

U
C

S @
 28 day

H
ydraulic C

onductivity at 28 day

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
14

  PEN
ETR

O
M

ETER
 (tons/ft 2)

0.75
1.0

1.25
2.0

19-O
ct-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-11

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
N

A
PL

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

5,000
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
15.00

%
750.0

g 
H

igh C
alcium

 Q
uicklim

e #1112
4.00

%
200.0

g 
W

yom
ing B

entonite #807
2.00

%
100.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
1575.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

100 g of 
w

as hydrated w
ith 300 g of w

ater on 10/18/18. O
n 10/19/18, 200 g of H

igh C
alcium

 Q
uicklim

e 
w

as hydrated w
ith 250 g of w

ater 2 hours before m
ixing. Tem

perature of the hydrated lim
e: 94 °C

. 1,025 g of 
w

as added to the Portland cem
ent, B

entonite and H
igh C

alcium
 Q

uicklim
e to create slurry. The Portland cem

ent, 
B

entonite and H
igh C

alcium
 Q

uicklim
e slurry w

as added to the untreated soil.

28 day U
C

S
28 day Perm

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

19-O
ct-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-12

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
N

A
PL

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

5,000
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
15.00

%
750.0

g 
Lim

e K
iln D

ust #1054
8.00

%
400.0

g 
W

yom
ing B

entonite #807
2.00

%
100.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
1875.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

100 g of 
w

as hydrated w
ith 300 g of w

ater on 10/18/18. O
n 10/19/18, 1,575 g of w

ater w
as added to 

Portland cem
ent, Bentonite and Lim

e K
iln D

ust to create slurry. The Portland C
em

ent, Bentonite and Lim
e K

iln 
D

ust 
and w

ater slurry w
as added to the untreated soil.

28 day U
C

S
28 day Perm

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

19-O
ct-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
 

M
IX

 N
o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-13

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
Fine m

aterial

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

1,200
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
15.00

%
180.0

g 
H

igh C
alcium

 Q
uicklim

e #1112
4.00

%
48.0

g 
W

yom
ing B

entonite #807
2.00

%
24.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
378.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

24 g of 
w

as hydrated w
ith 72 g of w

ater on 10/31/18. O
n 11/1/18, 48 g of H

igh C
alcium

 Q
uicklim

e 
w

as hydrated w
ith 144 g of w

ater 2 hours before m
ixing. Tem

perature of the hydrated lim
e: 93 °C

. 144 g of 
w

as added to the Portland cem
ent, B

entonite and H
igh C

alcium
 Q

uicklim
e to create slurry. The Portland cem

ent, 
B

entonite and H
igh C

alcium
 Q

uicklim
e slurry w

as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays
28 day U

C
S

28 day Perm

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
>4.5

>4.5
>4.5

1-N
ov-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
 

M
IX

 N
o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-13 D
U

P

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
Fine m

aterial

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

1,200
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
15.00

%
180.0

g 
H

igh C
alcium

 Q
uicklim

e #1112
4.00

%
48.0

g 
W

yom
ing B

entonite #807
2.00

%
24.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
378.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

24 g of 
w

as hydrated w
ith 72 g of w

ater on 10/31/18. O
n 11/1/18, 48 g of H

igh C
alcium

 Q
uicklim

e 
w

as hydrated w
ith 144 g of w

ater 2 hours before m
ixing. Tem

perature of the hydrated lim
e: 91 °C

. 144 g of 
w

as added to the Portland cem
ent, B

entonite and H
igh C

alcium
 Q

uicklim
e to create slurry. The Portland cem

ent, 
B

entonite and H
igh C

alcium
 Q

uicklim
e slurry w

as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays
28 day U

C
S

28 day Perm

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
>4.5

>4.5
>4.5

1-N
ov-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
 

M
IX

 N
o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-14

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
Fine m

aterial

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

1,200
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
15.00

%
180.0

g 
Lim

e K
iln D

ust #1054
8.00

%
96.0

g 
W

yom
ing B

entonite #807
2.00

%
24.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
450.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

24 g of 
w

as hydrated w
ith 72 g of w

ater on 10/31/18. O
n 11/1/18, 378 g of w

ater w
as added to 

Portland cem
ent, Bentonite and Lim

e K
iln D

ust to create slurry. The Portland C
em

ent, Bentonite and Lim
e 

K
iln D

ust and w
ater slurry w

as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays
28 day U

C
S

28 day Perm

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
>4.5

>4.5
>4.5

1-N
ov-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
 

M
IX

 N
o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-14 D
U

P

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
Fine m

aterial

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

1,200
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
15.00

%
180.0

g 
Lim

e K
iln D

ust #1054
8.00

%
96.0

g 
W

yom
ing B

entonite #807
2.00

%
24.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
450.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

24 g of 
 w

as hydrated w
ith 72 g of w

ater on 10/31/18. O
n 11/1/18, 378 g of w

ater w
as added to 

Portland cem
ent, Bentonite and Lim

e K
iln D

ust to create slurry. The Portland C
em

ent, Bentonite and Lim
e 

K
iln D

ust and w
ater slurry w

as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays
28 day U

C
S

28 day Perm

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
>4.5

>4.5
>4.5

1-N
ov-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
 

M
IX

 N
o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-15

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
Fine m

aterial

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

1,200
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
10.00

%
120.0

g 
W

yom
ing B

entonite #807
2.00

%
24.0

g 
%

0.0
g 

%
0.0

g 
%

0.0
g 

W
ater A

ddition 
200

%
288.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

24 g of 
w

as hydrated w
ith 72 g of w

ater on 10/31/18. O
n 11/1/18, 216 g of w

ater w
as added to 

Portland cem
ent and Bentonite to create slurry. The Portland C

em
ent, Bentonite and w

ater slurry w
as added 

to 
the untreated soil.

Pocket Penetrom
eter  1,3, 5

U
C

S @
 28 day

H
ydraulic C

onductivity at 28 day
M

O
N

IT
O

R
IN

G
 A

C
T

IV
IT

IE
S

M
O

N
ITO

R
IN

G
TIM

E PER
IO

D
A

C
TIV

ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
>4.5

>4.5
>4.5

1-N
ov-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
 

M
IX

 N
o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-15 D
U

P

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
Fine m

aterial

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

1,200
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
10.00

%
120.0

g 
W

yom
ing B

entonite #807
2.00

%
24.0

g 
%

0.0
g 

%
0.0

g 
%

0.0
g 

W
ater A

ddition 
200

%
288.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

24 g of 
 w

as hydrated w
ith 72 g of w

ater on 10/31/18. O
n 11/1/18, 216 g of w

ater w
as added to 

Portland cem
ent and Bentonite to create slurry. The Portland C

em
ent, Bentonite and w

ater slurry w
as added 

to 
the untreated soil.

Pocket Penetrom
eter  1,3, 5

U
C

S @
 28 day

H
ydraulic C

onductivity at 28 day
M

O
N

IT
O

R
IN

G
 A

C
T

IV
IT

IE
S

M
O

N
ITO

R
IN

G
TIM

E PER
IO

D
A

C
TIV

ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
>4.5

>4.5
>4.5

1-N
ov-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
 

M
IX

 N
o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-16

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
Fine m

aterial

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

1,200
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
8.00

%
96.0

g 
Lim

e K
iln D

ust #1054
4.00

%
48.0

g 
W

yom
ing B

entonite #807
2.00

%
24.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
252.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

24 g of 
 w

as hydrated w
ith 72 g of w

ater on 10/31/18. O
n 11/1/18,180 g of w

ater w
as added to 

Portland cem
ent, Bentonite and Lim

e K
iln D

ust to create slurry. The Portland C
em

ent, Bentonite and Lim
e 

K
iln D

ust and w
ater slurry w

as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays
28 day U

C
S

28 day Perm

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
3.25

4.25
>4.5

1-N
ov-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
 

M
IX

 N
o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-16 D
U

P

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
Fine m

aterial

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

1,200
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
8.00

%
96.0

g 
Lim

e K
iln D

ust #1054
4.00

%
48.0

g 
W

yom
ing B

entonite #807
2.00

%
24.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
252.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

24 g of 
w

as hydrated w
ith 72 g of w

ater on 10/31/18. O
n 11/1/18,180 g of w

ater w
as added to 

Portland cem
ent, Bentonite and Lim

e K
iln D

ust to create slurry. The Portland C
em

ent, Bentonite and Lim
e 

K
iln D

ust and w
ater slurry w

as added to the untreated soil.

Pocket Penetrom
eter 3, 5, 7 D

ays
28 day U

C
S

28 day Perm

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

3
5

7
  PEN

ETR
O

M
ETER

 (tons/ft 2)
3.25

4.5
>4.5

1-N
ov-18



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-17 EX
P

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
75%

 C
oarse Sand / 25%

 Fine Sand

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
10.00

%
10.0

g 
W

yom
ing B

entonite #807
3.00

%
3.0

g 
%

0.0
g 

%
0.0

g 
%

0.0
g 

W
ater A

ddition 
300

%
39.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

3 g of 
w

as hydrated w
ith 6 g of w

ater on 1/22/19. O
n 1/23/19, 30 g of w

ater w
as added to 

Portland cem
ent and Bentonite to create slurry. The Portland C

em
ent, Bentonite and w

ater slurry w
as 

added to the untreated soil.

Pocket Penetrom
eter  7 and 14 days

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

7
14

  PEN
ETR

O
M

ETER
 (tons/ft 2)

4.25
>4.5

23-Jan-19



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-18 EX
P

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
75%

 C
oarse Sand / 25%

 Fine Sand

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
10.00

%
10.0

g 
W

yom
ing B

entonite #807
3.50

%
3.5

g 
%

0.0
g 

%
0.0

g 
%

0.0
g 

W
ater A

ddition 
300

%
40.5

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

3.5 g of 
w

as hydrated w
ith 10.5 g of w

ater on 1/22/19. O
n 1/23/19, 30 g of w

ater w
as added to 

Portland cem
ent and Bentonite to create slurry. The Portland C

em
ent, Bentonite and w

ater slurry w
as added 

to 
the untreated soil.

Pocket Penetrom
eter  7 and 14 daysM

O
N

IT
O

R
IN

G
 A

C
T

IV
IT

IE
S

M
O

N
ITO

R
IN

G
TIM

E PER
IO

D
A

C
TIV

ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

7
14

  PEN
ETR

O
M

ETER
 (tons/ft 2)

4.0
4.5

23-Jan-19



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-19 EX
P

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
75%

 C
oarse Sand / 25%

 Fine Sand

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
12.50

%
12.5

g 
W

yom
ing B

entonite #807
3.00

%
3.0

g 
%

0.0
g 

%
0.0

g 
%

0.0
g 

W
ater A

ddition 
300

%
46.5

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

3 g of 
w

as hydrated w
ith 6 g of w

ater on 1/22/19. O
n 1/23/19, 37.5 g of w

ater w
as added to 

Portland cem
ent and Bentonite to create slurry. The Portland C

em
ent, Bentonite and w

ater slurry w
as 

added to the untreated soil.

Pocket Penetrom
eter  7 and 14 days

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

7
14

  PEN
ETR

O
M

ETER
 (tons/ft 2)

3.0
4.0

23-Jan-19



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-20 EX
P

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
75%

 C
oarse Sand / 25%

 Fine Sand

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
12.50

%
12.5

g 
W

yom
ing B

entonite #807
3.50

%
3.5

g 
%

0.0
g 

%
0.0

g 
%

0.0
g 

W
ater A

ddition 
300

%
48.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

3.5 g of 
w

as hydrated w
ith 10.5 g of w

ater on 1/22/19. O
n 1/23/19, 37.5 g of w

ater w
as added to 

Portland cem
ent and Bentonite to create slurry. The Portland C

em
ent, Bentonite and w

ater slurry w
as added to 

the untreated soil.

Pocket Penetrom
eter  7 and 14 days

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

7
14

  PEN
ETR

O
M

ETER
 (tons/ft 2)

2.5
3.25

23-Jan-19



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-21 EX
P

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
N

A
PL

  W
E

IG
H

T
 O

F U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

100
g

  R
EA

G
EN

T TY
PE A

N
D

 LO
T N

U
M

B
ER

A
D

D
ITIO

N
 R

A
TE

W
EIG

H
T

Portland C
em

ent #842
15.00

%
15.0

g 
H

igh C
alcium

 Q
uicklim

e #1112
4.00

%
4.0

g 
W

yom
ing B

entonite #807
3.00

%
3.0

g 
%

0.0
g 

%
0.0

g 

W
ater A

ddition 
150

%
33.0

g 

  O
BSER

V
A

TIO
N

S / N
O

TES 

3 g of 
 w

as hydrated w
ith 9 g of w

ater on 
1

. O
n 1

1
, 4 g of H

igh C
alcium

 Q
uicklim

e 
w

as hydrated w
ith 10 g of w

ater 2 hours before m
ixing.  14 g of w

ater w
as added to the Portland cem

ent 
Bentonite and H

igh C
alcium

 Q
uicklim

e to create slurry. The Portland cem
ent, Bentonite and H

igh C
alcium

Q
uicklim

e slurry w
as added to the untreated soil.

Pocket Penetrom
eter 7 and 14 days

M
O

N
IT

O
R

IN
G

 A
C

T
IV

IT
IE

S
M

O
N

ITO
R

IN
G

TIM
E PER

IO
D

A
C

TIV
ITIES

  M
A

X
IM

U
M

 PID
 (ppm

)
  N

otes / O
bservations:

PE
N

E
T

R
O

M
E

T
E

R
 A

N
A

L
Y

SE
S

  C
U

R
E TIM

E (D
ays)

7
14

  PEN
ETR

O
M

ETER
 (tons/ft 2)

>4.5
>4.5

23-Jan-19



MM
IX

 D
E

V
E

L
O

PM
E

N
T

 D
A

T
A

 SH
E

E
T

PR
O

JEC
T:

A
C

W
M

IX
 N

o.

PR
O

JEC
T N

o.:
SH

0682
B

W
M

-22 EX
P

M
IX

IN
G

 D
A

TE:
M

IX
ED

 B
Y

:
TN

B

   U
N

T
R

E
A

T
E

D
 M

A
T

E
R

IA
L

 T
Y

PE
N

A
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*
*

*
*

*

*   
Saturation check - no data available.
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PSED

H
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G

A
U

G
E

TESTED
TIM

E
TIM

E
H

EA
D

 (cm
)

TEM
P.

PR
ESSU

R
E (psi)

D
A

TE
B

Y
(m

ilitary)
(m

inutes)
IN

FLU
EN

T
EFFLU

EN
T

C
°

C
ELL

IN
FLU

EN
T

EFFLU
EN

T

12
/

6
/

18
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D
14

:
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0
1.0

24.0
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55.0
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/

6
/

18
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D
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:
6
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1.5

23.5
20.0
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55.0
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/

7
/

18
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D
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9
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/

7
/
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D
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:
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5.4
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/
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/
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IC

D
9

:
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R
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1.0
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55.0
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12
/
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/
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D
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:
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/
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/
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D
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:
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R
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C
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PSED

H
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R
A

U
LIC

 H
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D
EFFLU

EN
T -

H
YD

R
A

U
LIC

H
YD

R
A

U
LIC

TIM
E

D
IFFER

EN
C

E (cm
)

IN
FLU

EN
T

G
R

A
D

IEN
T

C
O

N
D

U
C

TIVITY (cm
/sec)

(m
inutes)

IN
FLU

EN
T

EFFLU
EN

T
R

A
TIO

(cm
/cm

)
@

 Tem
p.

@
 20° C

0
4.126

111
0.5

0.5
1.00

3.947
4.12E-07

4.14E-07

1083
3.4

3.4
1.00

2.727
3.51E-07

3.53E-07

207
0.5

0.5
1.00

2.548
3.38E-07

3.40E-07

R
ESET

4.126

139
0.5

0.5
1.00

3.947
3.29E-07

3.30E-07
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G
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M
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U
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6
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ATE:

11/26/2018

TESTIN
G

 PAR
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ETER

B
U

LK
 U

N
IT W

EIG
H

T
107.6

lb/ft³
111.7

lb/ft³

D
R

Y U
N

IT W
EIG

H
T

79.7
lb/ft³

81.4
lb/ft³

M
O

ISTU
R

E C
O

N
TENT

35.0
%

37.2
%

PER
M

EAB
ILITY @

 20°C
3.6E-07

cm
/sec

 

IN
ITIAL

FIN
AL
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PR
O

JEC
T:

PR
O

JEC
T N

o.:
SAM

PLE N
o.:

TESTIN
G

 D
ATE:

         LO
AD

IN
G

 R
ATE:

TESTED
 BY:

         TR
AC

KIN
G

 C
O

D
E:

SO
IL SPEC

IM
EN

 D
IM

EN
SIO

N
S

M
O

ISTU
R

E C
O

N
TEN

T (D
ry B

asis)
D

IA
M

ETER
LEN

G
TH

1.  M
O

ISTU
R

E TIN
 N

O
.

N
o. 1

2.01
in.

3.95
in.

2.  W
T M

O
ISTU

R
E TIN

 (tare w
eight)

115.96
g

N
o. 2

2.00
in.

4.00
in.

3.  W
T W

ET SO
IL + TAR

E
270.60

g
N

o. 3
1.99

in.
3.97

in.
4.  W

T D
R

Y SO
IL + TAR

E
229.82

g
Average

2.00
in.

3.97
in.

5.  W
T W

ATER
, W

w
40.78

g
6.  W

T D
R

Y SO
IL, W

s
113.86

g
7.  M

O
ISTU

R
E C

O
N

TEN
T, W

35.82
%

SPEC
IM

EN
 C

O
N

D
ITIO

N
S

Initial Specim
en W

T, W
o

348.09
g

Initial Area, Ao
3.14

in²
Initial Volum

e, Vo
12.47

in³
Initial Bulk U

nit W
eight, 

106.4
lb/ft³

Initial D
ry U

nit W
eight

78.3
lb/ft³

15 %
 Strain (0.15 Lo)

0.60
in.

U
C

S
56.4

lb/in²

U
N

C
O

N
FIN

ED
C

O
M

PR
ESSIVE

D
IAL G

AG
E

SPEC
IM

EN
C

O
R

R
EC

TED
AXIAL

C
O

M
PR

ESSIVE
LO

AD
R

EAD
IN

G
D

EFO
R

M
ATIO

N
AR

EA
STR

AIN
STR

EN
G

TH
(lbs.)

(in.)
(in.)

(in²)
(in/in)

(lb/in²)
0

0.000
0.000

3.138
0.0000

0.0
11

0.003
0.003

3.140
0.0008

3.5
16

0.005
0.005

3.142
0.0013

5.1
28

0.007
0.007

3.143
0.0018

8.9
49

0.010
0.010

3.146
0.0025

15.6
85

0.015
0.015

3.150
0.0038

27.0
115

0.020
0.020

3.154
0.0050

36.5
134

0.025
0.025

3.158
0.0063

42.4
151

0.030
0.030

3.162
0.0076

47.8
160

0.035
0.035

3.166
0.0088

50.5
165

0.040
0.040

3.170
0.0101

52.1
170

0.045
0.045

3.174
0.0113

53.6
174

0.050
0.050

3.178
0.0126

54.8
177

0.055
0.055

3.182
0.0138

55.6
179

0.065
0.065

3.190
0.0164

56.1
180

0.070
0.070

3.194
0.0176

56.4
179

0.090
0.090

3.211
0.0227

55.8
176

0.095
0.095

3.215
0.0239

54.7
170

0.100
0.100

3.219
0.0252

52.8
164

0.105
0.105

3.223
0.0264

50.9
157

0.110
0.110

3.227
0.0277

48.6
148

0.115
0.115

3.231
0.0289

45.8
134

0.120
0.120

3.236
0.0302

41.4

IC
D

AC
W

SH
0682

BW
M

-08 D
U

P (28 day)
16-N

ov-18
0.0400 in./m

in
C

650
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         LO
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G
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G
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D
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LTS

     M
O
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R

E C
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N
TEN

T
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     B

U
LK

 U
N

IT W
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H
T

106.4
lb/ft³

     D
R

Y U
N

IT W
EIG

H
T

78.3
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     U
C
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C
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C
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N
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O
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TESTED
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O
JEC

T N
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O

D
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C
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BW
M
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U

P
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U
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3

 
TEST D

ATE:
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M
O

ISTU
R

E C
O

N
TEN

T (D
ry B

asis)
IN

ITIA
L

FIN
A

L

1.  M
O

ISTU
R

E TIN
 N

O
.

2.  W
T M

O
ISTU

R
E TIN

 (tare w
eight)

0.00
g

227.46
g

3.  W
T W

ET SO
IL + TA

R
E

346.17
g

581.20
g

4.  W
T D

R
Y SO

IL + TA
R

E
258.28

g
485.74

g

5.  W
T W

ATER
, W

w
87.89

g
95.46

g

6.  W
T D

R
Y SO

IL, W
s

258.28
g

258.28
g

7.  M
O

ISTU
R

E C
O

N
TEN

T, W
34.03

%
36.96

%

SO
IL SPEC

IM
EN

 D
IM

EN
SIO

N
S

TR
IPLIC

A
TE

A
N

A
LYSES

IN
ITIA

L
FIN

A
L

IN
ITIA

L
FIN

A
L

N
o. 1

2.98
in.

2.99
in.

1.77
in.

1.76
in.

N
o. 2

2.97
in.

2.97
in.

1.77
in.

1.75
in.

N
o. 3

3.00
in.

2.97
in.

1.75
in.

1.75
in.

Average
2.98

in.
2.98

in.
1.76

in.
1.75

in.

SPEC
IM

EN
 C

O
N

D
ITIO

N
S

   Specim
en W

T, W
o

346.17
g

353.74
g

   Area, Ao
6.97

in²
6.96

in²

   Volum
e, Vo

12.31
in³

12.20
in³

   Bulk U
nit W

eight 
107.2

lb/ft³
110.4

lb/ft³

   D
ry U

nit W
eight

80.0
lb/ft³

80.6
lb/ft³

D
IA

M
ETER

H
EIG

H
T

IN
ITIA

L
FIN

A
L
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D
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O
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G
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O
D
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C

650
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PLE N
o.:

BW
M

-08 D
U

P
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U
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EN
T N

o.:
3

TEST D
ATE:

12/4/2018

TEST PR
ESSU

R
ES (psi)

TEST
TIM

E
TESTED

A
PPLIED

PO
R

E
PR

ESSU
R

E C
H

A
N

G
E

D
A

TE
(m

ilitary)
B

Y
C

ELL
B

A
C

K
SA

T.
TEST

C
ELL

PO
R

E
B

-Value

12/11/18
16

:
2

IC
D

7.0
5.0

5.6

12/12/18
9

:
47

IC
D

17.0
15.0

15.7
14.5

10.0
8.9

0.89

12/12/18
11

:
41

IC
D

27.0
25.0

25.6
25.1

10.0
9.4

0.94

12/12/18
12

:
46

IC
D

37.0
35.0

35.6
35.2

10.0
9.6

0.96

12/12/18
13

:
55

IC
D

47.0
45.0

*
45.4

10.0
9.8

0.98

12/12/18
13

:
55

IC
D

57.0
55.0

*
*

*
*

*

*   
Saturation check - no data available.
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C
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M
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TEST D

ATE:
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C
ELL PR

ESSU
R

E:
59

psi
B

AC
K

 PR
ESSU

R
E:

35
psi

EFFEC
TIVE STR

ESS:
24

psi

ELA
PSED

TO
TA

L
TO

TA
L

SPEC
IM

EN
 C

O
N

SO
LID

A
TIO

N
 (M

L)

TEST
TESTED

TIM
E

TIM
E

TIM
E

R
EA

D
IN

G
A

C
TU

A
L

 

D
A

TE
B

Y
(m

inutes)
(m

inutes)
(Log)

B
O

TTO
M

TO
P

TO
TA

L (C
t)

12
/

12
/

2018
IC

D
14

:
0

0
0

0
25.0

25.0
0.0

12
/

12
/

2018
IC

D
14

:
1

1
1

0.00
24.0

23.6
2.4

12
/

12
/

2018
IC

D
14

:
2

1
2

0.30
24.0

23.5
2.5

12
/

12
/

2018
IC

D
14

:
5

3
5

0.70
23.9

23.5
2.6

12
/

12
/

2018
IC

D
14

:
10

5
10

1.00
23.9

23.4
2.7

12
/

12
/

2018
IC

D
16

:
22

132
142

2.15
23.9

23.3
2.8

12
/

12
/

2018
IC

D
16

:
53

31
173

2.24
23.9

23.3
2.8

12
/

13
/

2018
IC

D
10

:
33

1060
1233

3.09
24.6

23.2
2.2

12
/

13
/

2018
IC

D
11

:
38

65
1298

3.11
24.6

23.2
2.2

12
/

13
/

2018
IC

D
13

:
10

92
1390

3.14
24.6

23.2
2.2

 
 

 

TIM
E

(M
ilitary)
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O
JEC

T N
o.:

SH
0682

TR
AC

KIN
G

 C
O

D
E:

C
650

 
SAM
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M
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U
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3

 
TEST D

ATE:
12/4/2018

ELA
PSED

H
YD

R
A

U
LIC

 
G

A
U

G
E

TESTED
TIM

E
TIM

E
H

EA
D

 (cm
)

TEM
P.

PR
ESSU

R
E (psi)

D
A

TE
B

Y
(m

ilitary)
(m

inutes)
IN

FLU
EN

T
EFFLU

EN
T

C
°

C
ELL

IN
FLU

EN
T

EFFLU
EN

T

12
/

13
/

18
IC

D
13

:
11

0
0.0

25.0
20.0

59.0
35.0

35.0

12
/

13
/

18
IC

D
15

:
22

131
0.5

24.5
20.0

59.0
35.0

35.0

12
/

14
/

18
IC

D
9

:
17

1075
3.6

21.4
20.0

59.0
35.0

35.0

12
/

14
/

18
IC

D
14

:
28

311
4.3

20.7
20.0

59.0
35.0

35.0

12
/

18
/

18
IC

D
14

:
9

R
ESET

0.0
25.0

20.0
59.0

35.0
35.0

12
/
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/

18
IC

D
16

:
27

138
0.5

24.5
20.0

59.0
35.0

35.0
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PR
O

JEC
T:

AC
W

          TESTED
 BY:

IC
D

 
PR

O
JEC

T N
o.:

SH
0682

          TR
AC

KIN
G

 C
O

D
E:

C
650

 
SAM

PLE N
o.:

BW
M

-08 D
U

P
          EQ

U
IPM

EN
T N

o.:
3

 
TEST D

ATE:
12/4/2018

ELA
PSED

H
YD

R
A

U
LIC

 H
EA

D
EFFLU

EN
T -

H
YD

R
A

U
LIC

H
YD

R
A

U
LIC

TIM
E

D
IFFER

EN
C

E (cm
)

IN
FLU

EN
T

G
R

A
D

IEN
T

C
O

N
D

U
C

TIVITY (cm
/sec)

(m
inutes)

IN
FLU

EN
T

EFFLU
EN

T
R

A
TIO

(cm
/cm

)
@

 Tem
p.

@
 20° C

0
5.578

131
0.5

0.5
1.00

5.355
2.59E-07

2.60E-07

1075
3.1

3.1
1.00

3.972
2.31E-07

2.32E-07

311
0.7

0.7
1.00

3.659
2.19E-07

2.20E-07

R
ESET

5.578

138
0.5

0.5
1.00

5.355
2.46E-07

2.47E-07
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SU
M

M
AR

Y O
F R

ESU
LTS

PR
O

JEC
T:

AC
W

TESTED
 BY:

IC
D

PR
O

JEC
T N

o.:
SH

0682
TR

AC
KIN

G
 C

O
D

E:
C

650
SAM

PLE N
o.:

BW
M

-08 D
U

P
EQ

U
IPM

EN
T N

o.:
3

TEST D
ATE:

12/4/2018

TESTIN
G

 PAR
AM

ETER

B
U

LK
 U

N
IT W

EIG
H

T
107.2

lb/ft³
110.4

lb/ft³

D
R

Y U
N

IT W
EIG

H
T

80.0
lb/ft³

80.6
lb/ft³

M
O

ISTU
R

E C
O

N
TENT

34.0
%

37.0
%

PER
M

EAB
ILITY @

 20°C
2.4E-07

cm
/sec

 

IN
ITIAL

FIN
AL
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U
N

C
O

N
FIN

ED
 C

O
M

PR
ESSIO

N
 TEST

ASTM
 D

 2166

PR
O

JEC
T:

PR
O

JEC
T N

o.:
SAM

PLE N
o.:

TESTIN
G

 D
ATE:

         LO
AD

IN
G

 R
ATE:

TESTED
 BY:

         TR
AC

KIN
G

 C
O

D
E:

SO
IL SPEC

IM
EN

 D
IM

EN
SIO

N
S

M
O

ISTU
R

E C
O

N
TEN

T (D
ry B

asis)
D

IA
M

ETER
LEN

G
TH

1.  M
O

ISTU
R

E TIN
 N

O
.

N
o. 1

2.00
in.

3.69
in.

2.  W
T M

O
ISTU

R
E TIN

 (tare w
eight)

116.05
g

N
o. 2

2.01
in.

3.72
in.

3.  W
T W

ET SO
IL + TAR

E
281.74

g
N

o. 3
2.00

in.
3.68

in.
4.  W

T D
R

Y SO
IL + TAR

E
236.56

g
Average

2.00
in.

3.70
in.

5.  W
T W

ATER
, W

w
45.18

g
6.  W

T D
R

Y SO
IL, W

s
120.51

g
7.  M

O
ISTU

R
E C

O
N

TEN
T, W

37.49
%

SPEC
IM

EN
 C

O
N

D
ITIO

N
S

Initial Specim
en W

T, W
o

320.76
g

Initial Area, Ao
3.14

in²
Initial Volum

e, Vo
11.63

in³
Initial Bulk U

nit W
eight, 

105.1
lb/ft³

Initial D
ry U

nit W
eight

76.5
lb/ft³

15 %
 Strain (0.15 Lo)

0.55
in.

U
C

S
39.2

lb/in²

U
N

C
O

N
FIN

ED
C

O
M

PR
ESSIVE

D
IAL G

AG
E

SPEC
IM

EN
C

O
R

R
EC

TED
AXIAL

C
O

M
PR

ESSIVE
LO

AD
R

EAD
IN

G
D

EFO
R

M
ATIO

N
AR

EA
STR

AIN
STR

EN
G

TH
(lbs.)

(in.)
(in.)

(in²)
(in/in)

(lb/in²)
0

0.000
0.000

3.145
0.0000

0.0
3

0.003
0.003

3.147
0.0008

1.0
4

0.005
0.005

3.149
0.0014

1.3
7

0.007
0.007

3.151
0.0019

2.2
9

0.010
0.010

3.153
0.0027

2.9
15

0.015
0.015

3.158
0.0041

4.8
22

0.020
0.020

3.162
0.0054

7.0
31

0.025
0.025

3.166
0.0068

9.8
41

0.030
0.030

3.170
0.0081

12.9
51

0.035
0.035

3.175
0.0095

16.1
62

0.040
0.040

3.179
0.0108

19.5
75

0.045
0.045

3.183
0.0122

23.6
87

0.050
0.050

3.188
0.0135

27.3
98

0.055
0.055

3.192
0.0149

30.7
107

0.060
0.060

3.197
0.0162

33.5
116

0.065
0.065

3.201
0.0176

36.2
121

0.070
0.070

3.205
0.0189

37.7
124

0.075
0.075

3.210
0.0203

38.6
126

0.080
0.080

3.214
0.0216

39.2
125

0.085
0.085

3.219
0.0230

38.8
123

0.090
0.090

3.223
0.0243

38.2
120

0.095
0.095

3.228
0.0257

37.2
115

0.100
0.100

3.232
0.0271

35.6
106

0.105
0.105

3.237
0.0284

32.7
92

0.110
0.110

3.241
0.0298

28.4
74

0.115
0.115

3.246
0.0311

22.8

IC
D

AC
W

SH
0682

BW
M

-09 (28 day)
16-N

ov-18
0.0400 in./m

in
C

651
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O
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N
 TESTIN

G
Sam

ple N
o.

BW
M

-09 (28 day)

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

0
0.04

0.08
0.12

0.16
0.2

Unconfined Compressive Strength (psi)

Axial Strain (in/in)
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O
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SU

M
M

AR
Y O

F R
ESU

LTS

PR
O

JEC
T:

AC
W

PR
O

JEC
T N

o.:
SH

0682
SAM

PLE N
o.:

BW
M

-09 (28 day)
TESTIN

G
 D

ATE:
16-N

ov-18
         LO

AD
IN

G
 R

ATE:
0.0400 in./m

in
TESTED

 BY:
IC

D
         TR

AC
KIN

G
 C

O
D

E:
C

651

TESTIN
G

 PAR
AM

ETER
 AN

D
 R

ESU
LTS

     M
O

ISTU
R

E C
O

N
TEN

T
37.5

 %
     B

U
LK

 U
N

IT W
EIG

H
T

105.1
lb/ft³

     D
R

Y U
N

IT W
EIG

H
T

76.5
lb/ft³

     U
C

S   *
39.2

lb/in²

*  U
C

S - U
N

C
O

N
FIN

ED
 C

O
M

PR
ESSIVE STR

EN
G

TH
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SPEC
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PR
O

JEC
T:

AC
W

TESTED
 BY:

IC
D

 
PR

O
JEC

T N
o.:

SH
0682

TR
AC

KIN
G

 C
O

D
E:

C
651

 
SAM

PLE N
o.:

BW
M

-09
EQ

U
IPM

EN
T N

o.:
5

 
TEST D

ATE:
11/26/2018

M
O

ISTU
R

E C
O

N
TEN

T (D
ry B

asis)
IN

ITIA
L

FIN
A

L

1.  M
O

ISTU
R

E TIN
 N

O
.

2.  W
T M

O
ISTU

R
E TIN

 (tare w
eight)

0.00
g

228.61
g

3.  W
T W

ET SO
IL + TA

R
E

390.39
g

622.40
g

4.  W
T D

R
Y SO

IL + TA
R

E
294.79

g
523.40

g

5.  W
T W

ATER
, W

w
95.60

g
99.00

g

6.  W
T D

R
Y SO

IL, W
s

294.79
g

294.79
g

7.  M
O

ISTU
R

E C
O

N
TEN

T, W
32.43

%
33.58

%

SO
IL SPEC

IM
EN

 D
IM

EN
SIO

N
S

TR
IPLIC

A
TE

A
N

A
LYSES

IN
ITIA

L
FIN

A
L

IN
ITIA

L
FIN

A
L

N
o. 1

2.98
in.

2.98
in.

1.92
in.

1.92
in.

N
o. 2

2.98
in.

2.97
in.

1.91
in.

1.91
in.

N
o. 3

2.97
in.

2.97
in.

1.88
in.

1.91
in.

Average
2.98

in.
2.97

in.
1.90

in.
1.91

in.

SPEC
IM

EN
 C

O
N

D
ITIO

N
S

   Specim
en W

T, W
o

390.39
g

393.79
g

   Area, Ao
6.97

in²
6.94

in²

   Volum
e, Vo

13.27
in³

13.27
in³

   Bulk U
nit W

eight 
112.1

lb/ft³
113.0

lb/ft³

   D
ry U

nit W
eight

84.6
lb/ft³

84.6
lb/ft³

IN
ITIA

L
FIN

A
L

D
IA

M
ETER

H
EIG

H
T
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B
AC

K
-PR

ESSU
R

E SATU
R

ATIO
N

Page 2 of 6

PR
O

JEC
T:

AC
W

TESTED
 BY:

IC
D

PR
O

JEC
T N

o.:
SH

0682
TR

AC
KIN

G
 C

O
D

E:
C

651
SAM

PLE N
o.:

BW
M

-09
EQ

U
IPM

EN
T N

o.:
5

TEST D
ATE:

11/26/2018

TEST PR
ESSU

R
ES (psi)

TEST
TIM

E
TESTED

A
PPLIED

PO
R

E
PR

ESSU
R

E C
H

A
N

G
E

D
A

TE
(m

ilitary)
B

Y
C

ELL
B

A
C

K
SA

T.
TEST

C
ELL

PO
R

E
B

-Value

11/27/18
15

:
3

IC
D

7.0
5.0

5.5

11/27/18
16

:
4

IC
D

17.0
15.0

15.5
10.7

10.0
5.2

0.52

11/28/18
9

:
50

IC
D

27.0
25.0

25.4
23.9

10.0
8.4

0.84

11/28/18
10

:
31

IC
D

37.0
35.0

35.1
34.6

10.0
9.2

0.92

11/28/18
12

:
33

IC
D

47.0
45.0

*
45.1

10.0
10.0

1.00

11/28/18
12

:
33

IC
D

57.0
55.0

*
*

*
*

*

*   
Saturation check - no data available.
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Page 3 of 6

PR
O

JEC
T:

AC
W

TESTED
 BY:

IC
D

 
PR

O
JEC

T N
o.:

SH
0682

TR
AC

KIN
G

 C
O

D
E:

C
651

 
SAM

PLE N
o.:

BW
M

-09
EQ

U
IPM

EN
T N

o.:
5

 
TEST D

ATE:
11/26/2018

C
ELL PR

ESSU
R

E:
59

psi
B

AC
K

 PR
ESSU

R
E:

35
psi

EFFEC
TIVE STR

ESS:
24

psi

ELA
PSED

TO
TA

L
TO

TA
L

SPEC
IM

EN
 C

O
N

SO
LID

A
TIO

N
 (M

L)

TEST
TESTED

TIM
E

TIM
E

TIM
E

R
EA

D
IN

G
A

C
TU

A
L

 

D
A

TE
B

Y
(m

inutes)
(m

inutes)
(Log)

B
O

TTO
M

TO
P

TO
TA

L (C
t)

12
/

5
/

2018
IC

D
14

:
5

0
0

0
23.0

23.0
0.0

12
/

5
/

2018
IC

D
14

:
6

1
1

0.00
22.9

22.9
0.2

12
/

5
/

2018
IC

D
14

:
7

1
2

0.30
22.9

22.9
0.2

12
/

5
/

2018
IC

D
14

:
10

3
5

0.70
22.9

22.9
0.2

12
/

5
/

2018
IC

D
14

:
15

5
10

1.00
22.9

22.9
0.2

12
/

5
/

2018
IC

D
15

:
15

60
70

1.85
22.9

22.9
0.2

12
/

5
/

2018
IC

D
16

:
31

76
146

2.16
22.7

23.0
0.3

12
/

6
/

2018
IC

D
9

41
1030

1176
3.07

22.6
24.0

-0.6

12
/

6
/

2018
IC

D
14

1
260

1436
3.16

22.6
24.1

-0.7

12
/

6
/

2018
IC

D
15

3
62

1498
3.18

22.6
24.1

-0.7

12
/

6
/

2018
IC

D
16

6
63

1561
3.19

22.6
24.1

-0.7

 
 

 

TIM
E

(M
ilitary)
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C
O

N
SO

LID
ATIO

N
 C

U
R

VE
Page 4 of 6

PR
O

JEC
T:

AC
W

TESTED
 BY:

IC
D

 
PR

O
JEC

T N
o.:

SH
0682

TR
AC

KIN
G

 C
O

D
E:

C
651

 
SAM

PLE N
o.:

BW
M

-09
EQ

U
IPM

EN
T N

o.:
5

 
TEST D

ATE:
11/26/2018

 

-14

-13

-12

-11

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1

0
0.5

1
1.5

2
2.5

3
3.5

Total Consolidation * (ml or cc)

Log Tim
e (m

in)             
* N

egative values denote consolidation

C
O

N
SO

LID
ATIO

N
 C

U
RVE
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PR
O

JEC
T:

AC
W

TESTED
 BY:

IC
D

 
PR

O
JEC

T N
o.:

SH
0682

TR
AC

KIN
G

 C
O

D
E:

C
651

 
SAM

PLE N
o.:

BW
M

-09
EQ

U
IPM

EN
T N

o.:
5

 
TEST D

ATE:
11/26/2018

ELA
PSED

H
YD

R
A

U
LIC

 
G

A
U

G
E

TESTED
TIM

E
TIM

E
H

EA
D

 (cm
)

TEM
P.

PR
ESSU

R
E (psi)

D
A

TE
B

Y
(m

ilitary)
(m

inutes)
IN

FLU
EN

T
EFFLU

EN
T

C
°

C
ELL

IN
FLU

EN
T

EFFLU
EN

T

12
/

7
/

18
IC

D
13

:
36

0
0.0

25.0
20.0

59.0
35.0

35.0

12
/

7
/

18
IC

D
14

:
24

48
1.1

23.9
20.0

59.0
35.0

35.0

12
/

7
/

18
IC

D
14

:
51

27
1.7

23.3
20.0

59.0
35.0

35.0

12
/

10
/

18
IC

D
9

:
53

R
ESET

0.0
25.0

20.0
59.0

35.0
35.0

12
/

10
/

18
IC

D
10

:
17

24
0.6

24.4
20.0

59.0
35.0

35.0

12
/

10
/

18
IC

D
10

:
40

23
1.1

23.9
20.0

59.0
35.0

35.0
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PR
O

JEC
T:

AC
W

          TESTED
 BY:

IC
D

 
PR

O
JEC

T N
o.:

SH
0682

          TR
AC

KIN
G

 C
O

D
E:

C
651

 
SAM

PLE N
o.:

BW
M

-09
          EQ

U
IPM

EN
T N

o.:
5

 
TEST D

ATE:
11/26/2018

ELA
PSED

H
YD

R
A

U
LIC

 H
EA

D
EFFLU

EN
T -

H
YD

R
A

U
LIC

H
YD

R
A

U
LIC

TIM
E

D
IFFER

EN
C

E (cm
)

IN
FLU

EN
T

G
R

A
D

IEN
T

C
O

N
D

U
C

TIVITY (cm
/sec)

(m
inutes)

IN
FLU

EN
T

EFFLU
EN

T
R

A
TIO

(cm
/cm

)
@

 Tem
p.

@
 20° C

0
5.170

48
1.1

1.1
1.00

4.715
1.72E-06

1.73E-06

27
0.6

0.6
1.00

4.467
1.79E-06

1.80E-06

R
ESET

5.170

24
0.6

0.6
1.00

4.922
1.84E-06

1.84E-06

23
0.5

0.5
1.00

4.715
1.67E-06

1.68E-06
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SU
M

M
AR

Y O
F R

ESU
LTS

PR
O

JEC
T:

AC
W

TESTED
 BY:

IC
D

PR
O

JEC
T N
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SH
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AC
KIN

G
 C

O
D

E:
C

651
SAM

PLE N
o.:

BW
M

-09
EQ

U
IPM

EN
T N

o.:
5

TEST D
ATE:

11/26/2018

TESTIN
G

 PAR
AM

ETER

B
U

LK
 U

N
IT W

EIG
H

T
112.1

lb/ft³
113.0

lb/ft³

D
R

Y U
N

IT W
EIG

H
T

84.6
lb/ft³

84.6
lb/ft³

M
O

ISTU
R

E C
O

N
TENT

32.4
%

33.6
%

PER
M

EAB
ILITY @

 20°C
1.8E-06

cm
/sec

 

IN
ITIAL

FIN
AL
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U
N

C
O

N
FIN

ED
 C

O
M

PR
ESSIO

N
 TEST

ASTM
 D

 2166

PR
O

JEC
T:

PR
O

JEC
T N

o.:
SAM

PLE N
o.:

TESTIN
G

 D
ATE:

         LO
AD

IN
G

 R
ATE:

TESTED
 BY:

         TR
AC

KIN
G

 C
O

D
E:

SO
IL SPEC

IM
EN

 D
IM

EN
SIO

N
S

M
O

ISTU
R

E C
O

N
TEN

T (D
ry B

asis)
D

IA
M

ETER
LEN

G
TH

1.  M
O

ISTU
R

E TIN
 N

O
.

N
o. 1

2.01
in.

3.67
in.

2.  W
T M

O
ISTU

R
E TIN

 (tare w
eight)

117.88
g

N
o. 2

2.00
in.

3.63
in.

3.  W
T W

ET SO
IL + TAR

E
270.40

g
N

o. 3
1.99

in.
3.62

in.
4.  W

T D
R

Y SO
IL + TAR

E
225.19

g
Average

2.00
in.

3.64
in.

5.  W
T W

ATER
, W

w
45.21

g
6.  W

T D
R

Y SO
IL, W

s
107.31

g
7.  M

O
ISTU

R
E C

O
N

TEN
T, W

42.13
%

SPEC
IM

EN
 C

O
N

D
ITIO

N
S

Initial Specim
en W

T, W
o

312.53
g

Initial Area, Ao
3.14

in²
Initial Volum

e, Vo
11.43

in³
Initial Bulk U

nit W
eight, 

104.2
lb/ft³

Initial D
ry U

nit W
eight

73.3
lb/ft³

15 %
 Strain (0.15 Lo)

0.55
in.

U
C

S
39.9

lb/in²

U
N

C
O

N
FIN

ED
C

O
M

PR
ESSIVE

D
IAL G

AG
E

SPEC
IM

EN
C

O
R

R
EC

TED
AXIAL

C
O

M
PR

ESSIVE
LO

AD
R

EAD
IN

G
D

EFO
R

M
ATIO

N
AR

EA
STR

AIN
STR

EN
G

TH
(lbs.)

(in.)
(in.)

(in²)
(in/in)

(lb/in²)
0

0.000
0.000

3.140
0.0000

0.0
1

0.003
0.003

3.143
0.0008

0.3
3

0.005
0.005

3.144
0.0014

1.0
5

0.007
0.007

3.146
0.0019

1.6
7

0.010
0.010

3.149
0.0027

2.2
12

0.015
0.015

3.153
0.0041

3.8
19

0.020
0.020

3.157
0.0055

6.0
29

0.025
0.025

3.162
0.0069

9.2
36

0.030
0.030

3.166
0.0082

11.4
46

0.035
0.035

3.171
0.0096

14.5
54

0.040
0.040

3.175
0.0110

17.0
64

0.045
0.045

3.179
0.0124

20.1
75

0.050
0.050

3.184
0.0137

23.6
89

0.055
0.055

3.188
0.0151

27.9
103

0.060
0.060

3.193
0.0165

32.3
113

0.065
0.065

3.197
0.0179

35.3
121

0.070
0.070

3.202
0.0192

37.8
126

0.075
0.075

3.206
0.0206

39.3
128

0.080
0.080

3.211
0.0220

39.9
122

0.085
0.085

3.215
0.0234

37.9
115

0.090
0.090

3.220
0.0247

35.7
101

0.095
0.095

3.224
0.0261

31.3
88

0.100
0.100

3.229
0.0275

27.3

IC
D

AC
W

SH
0682

BW
M

-09 D
U

P (28 day)
16-N

ov-18
0.0400 in./m

in
C

652
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5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

0
0.04

0.08
0.12

0.16
0.2

Unconfined Compressive Strength (psi)

Axial Strain (in/in)



\\atl.kem
ron.com

@
SSL\D

avW
W

W
R

oot\se\ATG
\BAN

K\C
500-C

999\C
652_U

S.xlsx

U
N

C
O

N
FIN

ED
 C

O
M

PR
ESSIO

N
 TEST

ASTM
 D

 2166
SU

M
M
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Y O

F R
ESU

LTS

PR
O

JEC
T:

AC
W
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O

JEC
T N

o.:
SH

0682
SAM

PLE N
o.:

BW
M

-09 D
U

P (28 day)
TESTIN

G
 D

ATE:
16-N

ov-18
         LO

AD
IN

G
 R

ATE:
0.0400 in./m

in
TESTED

 BY:
IC

D
         TR

AC
KIN

G
 C

O
D

E:
C

652

TESTIN
G

 PAR
AM

ETER
 AN

D
 R

ESU
LTS

     M
O

ISTU
R

E C
O

N
TEN

T
42.1

 %
     B

U
LK

 U
N

IT W
EIG

H
T

104.2
lb/ft³

     D
R

Y U
N

IT W
EIG

H
T

73.3
lb/ft³

     U
C

S   *
39.9

lb/in²

*  U
C

S - U
N

C
O

N
FIN

ED
 C

O
M

PR
ESSIVE STR

EN
G

TH
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PR
O

JEC
T:

AC
W

TESTED
 BY:

IC
D

 
PR

O
JEC

T N
o.:

SH
0682

TR
AC

KIN
G

 C
O

D
E:

C
652

 
SAM

PLE N
o.:

BW
M

-09 D
U

P
EQ

U
IPM

EN
T N

o.:
2

 
TEST D

ATE:
12/4/2018

M
O

ISTU
R

E C
O

N
TEN

T (D
ry B

asis)
IN

ITIA
L

FIN
A

L

1.  M
O

ISTU
R

E TIN
 N

O
.

2.  W
T M

O
ISTU

R
E TIN

 (tare w
eight)

0.00
g

215.51
g

3.  W
T W

ET SO
IL + TA

R
E

371.24
g

589.83
g

4.  W
T D

R
Y SO

IL + TA
R

E
277.27

g
492.78

g

5.  W
T W

ATER
, W

w
93.97

g
97.05

g

6.  W
T D

R
Y SO

IL, W
s

277.27
g

277.27
g

7.  M
O

ISTU
R

E C
O

N
TEN

T, W
33.89

%
35.00

%

SO
IL SPEC

IM
EN

 D
IM

EN
SIO

N
S

TR
IPLIC

A
TE

A
N

A
LYSES

IN
ITIA

L
FIN

A
L

IN
ITIA

L
FIN

A
L

N
o. 1

2.98
in.

2.97
in.

1.86
in.

1.82
in.

N
o. 2

2.97
in.

2.97
in.

1.83
in.

1.84
in.

N
o. 3

2.96
in.

2.98
in.

1.82
in.

1.85
in.

Average
2.97

in.
2.98

in.
1.84

in.
1.84

in.

SPEC
IM

EN
 C

O
N

D
ITIO

N
S

   Specim
en W

T, W
o

371.24
g

374.32
g

   Area, Ao
6.94

in²
6.95

in²

   Volum
e, Vo

12.73
in³

12.76
in³

   Bulk U
nit W

eight 
111.1

lb/ft³
111.8

lb/ft³

   D
ry U

nit W
eight

83.0
lb/ft³

82.8
lb/ft³

IN
ITIA

L
FIN

A
L

D
IA

M
ETER

H
EIG

H
T
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PR
O

JEC
T:

AC
W

TESTED
 BY:

IC
D

PR
O

JEC
T N

o.:
SH

0682
TR

AC
KIN

G
 C

O
D

E:
C

652
SAM

PLE N
o.:

BW
M

-09 D
U

P
EQ

U
IPM

EN
T N

o.:
2

TEST D
ATE:

12/4/2018

TEST PR
ESSU

R
ES (psi)

TEST
TIM

E
TESTED

A
PPLIED

PO
R

E
PR

ESSU
R

E C
H

A
N

G
E

D
A

TE
(m

ilitary)
B

Y
C

ELL
B

A
C

K
SA

T.
TEST

C
ELL

PO
R

E
B

-Value

12/05/18
14

:
24

IC
D

7.0
5.0

4.7

12/05/18
16

:
33

IC
D

17.0
15.0

14.0
7.8

10.0
3.1

0.31

12/06/18
14

:
0

IC
D

27.0
25.0

23.1
19.6

10.0
5.6

0.56

12/06/18
14

:
35

IC
D

37.0
35.0

32.2
30.0

10.0
6.9

0.69

12/06/18
16

:
25

IC
D

47.0
45.0

41.6
40.1

10.0
7.9

0.79

12/07/18
13

:
22

IC
D

57.0
55.0

50.9
50.5

10.0
8.9

0.89

12/07/18
14

:
24

IC
D

67.0
65.0

60.4
59.9

10.0
9.0

0.90

12/10/18
9

:
42

IC
D

77.0
75.0

69.7
69.6

10.0
9.2

0.92

12/10/18
10

:
19

IC
D

87.0
85.0

*
79.4

10.0
9.7

0.97

12/10/18
10

:
19

IC
D

97.0
95.0

*
*

*
*

*

*   
Saturation check - no data available.
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Page 3 of 6

PR
O

JEC
T:

AC
W

TESTED
 BY:

IC
D

 
PR

O
JEC

T N
o.:

SH
0682

TR
AC

KIN
G

 C
O

D
E:

C
652

 
SAM

PLE N
o.:

BW
M

-09 D
U

P
EQ

U
IPM

EN
T N

o.:
2

 
TEST D

ATE:
12/4/2018

C
ELL PR

ESSU
R

E:
99

psi
B

AC
K

 PR
ESSU

R
E:

75
psi

EFFEC
TIVE STR

ESS:
24

psi

ELA
PSED

TO
TA

L
TO

TA
L

SPEC
IM

EN
 C

O
N

SO
LID

A
TIO

N
 (M

L)

TEST
TESTED

TIM
E

TIM
E

TIM
E

R
EA

D
IN

G
A

C
TU

A
L

 

D
A

TE
B

Y
(m

inutes)
(m

inutes)
(Log)

B
O

TTO
M

TO
P

TO
TA

L (C
t)

12
/

10
/

2018
IC

D
10

:
25

0
0

0
24.0

24.0
0.0

12
/

10
/

2018
IC

D
10

:
26

1
1

0.00
23.2

23.3
1.5

12
/

10
/

2018
IC

D
10

:
27

1
2

0.30
23.2

23.2
1.6

12
/

10
/

2018
IC

D
10

:
30

3
5

0.70
23.2

23.2
1.6

12
/

10
/

2018
IC

D
10

:
35

5
10

1.00
23.1

23.2
1.7

12
/

10
/

2018
IC

D
11

:
40

65
75

1.88
22.3

23.1
2.6

12
/

10
/

2018
IC

D
12

:
40

60
135

2.13
21.7

23.0
3.3

12
/

10
/

2018
IC

D
13

:
43

63
198

2.30
21.2

22.8
4.0

12
/

10
/

2018
IC

D
14

:
38

55
253

2.40
20.8

22.6
4.6

12
/

10
/

2018
IC

D
15

:
19

41
294

2.47
20.6

22.5
4.9

12
/

10
/

2018
IC

D
15

:
58

39
333

2.52
20.4

22.4
5.2

12
/

10
/

2018
IC

D
16

:
20

22
355

2.55
20.2

22.3
5.5

12
/

10
/

2018
IC

D
17

:
20

60
415

2.62
19.9

22.1
6.0

12
/

11
/

2018
IC

D
9

:
17

957
1372

3.14
17.3

19.2
11.5

12
/

11
/

2018
IC

D
10

:
41

84
1456

3.16
17.1

19.0
11.9

12
/

11
/

2018
IC

D
11

:
38

57
1513

3.18
17.1

18.9
12.0

12
/

11
/

2018
IC

D
12

:
19

41
1554

3.19
17.0

18.8
12.2

12
/

11
/

2018
IC

D
13

:
23

64
1618

3.21
16.9

18.6
12.5

12
/

11
/

2018
IC

D
14

:
45

82
1700

3.23
16.8

18.5
12.7

12
/

11
/

2018
IC

D
16

:
0

75
1775

3.25
16.8

18.3
12.9

12
/

12
/

2018
IC

D
9

:
46

1066
2841

3.45
16.4

17.1
14.5

12
/

12
/

2018
IC

D
11

:
41

115
2956

3.47
16.4

17.1
14.5

12
/

12
/

2018
IC

D
12

:
5

24
2980

3.47
16.4

17.1
14.5

TIM
E

(M
ilitary)
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C
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P
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U
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TEST D
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12/4/2018

 

-16

-15

-14

-13

-12

-11

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1

0
0.5

1
1.5

2
2.5

3
3.5

4

Total Consolidation * (ml or cc)

Log Tim
e (m

in)             
* N

egative values denote consolidation

C
O

N
SO

LID
ATIO

N
 C

U
RVE
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PR
O

JEC
T:

AC
W

TESTED
 BY:

IC
D

 
PR

O
JEC

T N
o.:

SH
0682

TR
AC

KIN
G

 C
O

D
E:

C
652

 
SAM

PLE N
o.:

BW
M

-09 D
U

P
EQ

U
IPM

EN
T N

o.:
2

 
TEST D

ATE:
12/4/2018

ELA
PSED

H
YD

R
A

U
LIC

 
G

A
U

G
E

TESTED
TIM

E
TIM

E
H

EA
D

 (cm
)

TEM
P.

PR
ESSU

R
E (psi)

D
A

TE
B

Y
(m

ilitary)
(m

inutes)
IN

FLU
EN

T
EFFLU

EN
T

C
°

C
ELL

IN
FLU

EN
T

EFFLU
EN

T

12
/

12
/

18
IC

D
12

:
6

0
1.0

24.0
20.0

99.0
75.0

75.0

12
/

12
/

18
IC

D
12

:
43

37
2.2

22.8
20.0

99.0
75.0

75.0

12
/

12
/

18
IC

D
13

:
3

20
2.7

22.3
20.0

99.0
75.0

75.0

12
/

12
/

18
IC

D
14

:
6

R
ESET

1.0
24.0

20.0
99.0

75.0
75.0

12
/

12
/

18
IC

D
14

:
25

19
1.6

23.4
20.0

99.0
75.0

75.0

12
/

12
/

18
IC

D
14

:
44

19
2.2

22.8
20.0

99.0
75.0

75.0

12
/

12
/

18
IC

D
15

:
0

16
2.7

22.3
20.0

99.0
75.0

75.0
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PR
O

JEC
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AC
W

          TESTED
 BY:
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D

 
PR

O
JEC

T N
o.:

SH
0682

          TR
AC

KIN
G
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O

D
E:

C
652

 
SAM

PLE N
o.:

BW
M

-09 D
U

P
          EQ

U
IPM

EN
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2

 
TEST D

ATE:
12/4/2018

ELA
PSED

H
YD

R
A

U
LIC

 H
EA

D
EFFLU

EN
T -

H
YD

R
A

U
LIC

H
YD

R
A

U
LIC

TIM
E

D
IFFER

EN
C

E (cm
)

IN
FLU

EN
T

G
R

A
D

IEN
T

C
O

N
D

U
C

TIVITY (cm
/sec)

(m
inutes)

IN
FLU

EN
T

EFFLU
EN

T
R

A
TIO

(cm
/cm

)
@

 Tem
p.

@
 20° C

0
4.935

37
1.2

1.2
1.00

4.420
2.59E-06

2.60E-06

20
0.5

0.5
1.00

4.205
2.16E-06

2.17E-06

R
ESET

4.935

19
0.6

0.6
1.00

4.677
2.45E-06

2.46E-06

19
0.6

0.6
1.00

4.420
2.59E-06

2.60E-06

16
0.5

0.5
1.00

4.205
2.70E-06

2.71E-06
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0.015
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0.025

3.135
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g
759.20

g

4.
W

T D
R

Y SO
IL + TA

R
E

306.87
g

648.80
g

5.
W

T W
ATER

, W
w

107.35
g

110.40
g

6.
W

T D
R

Y SO
IL, W

s
306.87

g
306.87

g

7.
M

O
ISTU

R
E C

O
N

TEN
T, W

34.98
%

35.98
%

SO
IL SPEC

IM
EN

 D
IM

EN
SIO

N
S

TR
IPLIC

A
TE

A
N

A
LYSES

IN
ITIA

L
FIN

A
L

IN
ITIA

L
FIN

A
L

N
o. 1

2.98
in.

2.92
in.

2.05
in.

1.97
in.

N
o. 2

2.98
in.

2.98
in.

2.01
in.

1.91
in.

N
o. 3

2.97
in.

3.00
in.

2.01
in.

1.97
in.

Average
2.98

in.
2.96

in.
2.03

in.
1.95

in.

SPEC
IM

EN
 C

O
N

D
ITIO

N
S

   Specim
en W

T, W
o

414.22
g

417.27
g

   Area, Ao
6.97

in²
6.90

in²

   Volum
e, Vo

14.13
in³

13.45
in³

   Bulk U
nit W

eight 
111.7

lb/ft³
118.2

lb/ft³

   D
ry U

nit W
eight

82.8
lb/ft³

86.9
lb/ft³

D
IA

M
ETER

H
EIG

H
T

IN
ITIA

L
FIN

A
L
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O

D
E:

C
653
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PLE N

o.:
BW

M
-11 

EQ
U

IPM
EN

T N
o.:

7
TEST D

ATE:
12/7/2018

TEST PR
ESSU

R
ES (psi)

TEST
TIM

E
TESTED

A
PPLIED

PO
R

E
PR

ESSU
R

E C
H

A
N

G
E

D
A

TE
(m

ilitary)
B

Y
C

ELL
B

A
C

K
SA

T.
TEST

C
ELL

PO
R

E
B

-Value

12/10/18
10

:
2

IC
D

7.0
5.0

6.7

12/10/18
10

:
34

IC
D

17.0
15.0

16.8
12.5

10.0
5.8

0.58

12/10/18
11

:
10

IC
D

27.0
25.0

26.7
24.7

10.0
7.9

0.79

12/10/18
12

:
40

IC
D

37.0
35.0

36.6
35.3

10.0
8.6

0.86

12/10/18
13

:
48

IC
D

47.0
45.0

46.5
45.9

10.0
9.3

0.93

12/10/18
14

:
37

IC
D

57.0
55.0

*
56.3

10.0
9.8

0.98

12/10/18
14

:
37

IC
D

67.0
45.0

*
*

*
*

*

*   
Saturation check - no data available.
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O
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TR
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KIN
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O

D
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C
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BW

M
-11 

EQ
U

IPM
EN

T N
o.:

7
TEST D

ATE:
12/7/2018

C
ELL PR

ESSU
R

E:
69

psi
B

AC
K

 PR
ESSU

R
E:

45
psi

EFFEC
TIVE STR

ESS:
24

psi

ELA
PSED

TO
TA

L
TO

TA
L

SPEC
IM

EN
 C

O
N

SO
LID

A
TIO

N
 (M

L)

TEST
TESTED

TIM
E

TIM
E

TIM
E

R
EA

D
IN

G
A

C
TU

A
L

D
A

TE
B

Y
(m

inutes)
(m

inutes)
(Log)

B
O

TTO
M

TO
P

TO
TA

L (C
t)

12
/

10
/

2018
IC

D
15

:
22

0
0

0
25.0

25.0
0.0

12
/

10
/

2018
15

:
23

1
1

0.00
23.4

23.9
2.7

12
/

10
/

2018
15

:
24

1
2

0.30
23.4

23.8
2.8

12
/

10
/

2018
15

:
27

3
5

0.70
23.3

23.7
3.0

12
/

10
/

2018
15

:
32

5
10

1.00
23.3

23.7
3.0

12
/

10
/

2018
16

:
2

30
40

1.60
23.3

23.6
3.1

12
/

10
/

2018
17

:
5

63
103

2.01
23.3

23.6
3.1

12
/

11
/

2018
9

:
18

973
1076

3.03
23.5

23.5
3.0

12
/

11
/

2018
10

:
49

91
1167

3.07
23.5

23.5
3.0

TIM
E

(M
ilitary)
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-14

-13

-12

-11

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1

0
0.5

1
1.5

2
2.5

3
3.5

Total Consolidation * (ml or cc)

Log Tim
e (m

in) 
*N

egative values denote consolidation

C
O

N
SO

LID
ATIO

N
 C

U
RVE
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BW

M
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EQ
U
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EN
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7
TEST D

ATE:
12/7/2018

ELA
PSED

H
YD

R
A

U
LIC

G
A

U
G

E

TESTED
TIM

E
TIM

E
H

EA
D

 (cm
)

TEM
P.

PR
ESSU

R
E (psi)

D
A

TE
B

Y
(m

ilitary)
(m

inutes)
IN

FLU
EN

T
EFFLU

EN
T

C
°

C
ELL

IN
FLU

EN
T

EFFLU
EN

T

12
/

11
/

18
IC

D
10

:
56

0
0.0

25.0
20.0

69.0
45.0

45.0

12
/

11
/

18
IC

D
11

:
43

47
0.6

24.4
20.0

69.0
45.0

45.0

12
/

11
/

18
IC

D
12

:
24

41
1.1

23.9
20.0

69.0
45.0

45.0

12
/

11
/

18
IC

D
13

:
24

60
1.8

23.2
20.0

69.0
45.0

45.0

12
/

11
/

18
IC

D
14

:
24

60
2.5

22.5
20.0

69.0
45.0

45.0
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O

JEC
T:

AC
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D
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O
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SH
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      TR
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KIN
G

 C
O

D
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C
653
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PLE N

o.:
BW

M
-11 

      EQ
U

IPM
EN

T N
o.:

7
TEST D

ATE:
12/7/2018

ELA
PSED

H
YD

R
A

U
LIC

 H
EA

D
EFFLU

EN
T -

H
YD

R
A

U
LIC

H
YD

R
A

U
LIC

TIM
E

D
IFFER

EN
C

E (cm
)

IN
FLU

EN
T

G
R

A
D

IEN
T

C
O

N
D

U
C

TIVITY (cm
/sec)

(m
inutes)

IN
FLU

EN
T

EFFLU
EN

T
R

A
TIO

(cm
/cm

)
@

 Tem
p.

@
 20° C

0
4.857

47
0.6

0.6
1.00

4.624
9.98E-07

1.00E-06

41
0.5

0.5
1.00

4.430
9.98E-07

1.00E-06

60
0.7

0.7
1.00

4.158
1.01E-06

1.01E-06

60
0.7

0.7
1.00

3.886
1.08E-06

1.08E-06
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SH
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KIN
G

 C
O

D
E:

C
653

SAM
PLE N

o.:
BW

M
-11 

EQ
U

IPM
EN

T N
o.:

7
TEST D

ATE:
12/7/2018

TESTIN
G

 PAR
AM

ETER

B
U

LK
 U

N
IT W

EIG
H

T
111.7

lb/ft³
118.2

lb/ft³

D
R

Y U
N

IT W
EIG

H
T

82.8
lb/ft³

86.9
lb/ft³

M
O

ISTU
R

E C
O

N
TENT

35.0
%

36.0
%

PER
M

EAB
ILITY @

 20°C
1.0E-06

cm
/sec

FIN
AL

IN
ITIAL
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PR
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N
 TEST
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 2166

PR
O

JEC
T:

PR
O

JEC
T N

o.:
SAM

PLE N
o.:

TESTIN
G

 D
ATE:

 LO
AD

IN
G

 R
ATE:

TESTED
 BY:

 TR
AC

KIN
G

 C
O

D
E:

SO
IL SPEC

IM
EN

 D
IM

EN
SIO

N
S

M
O

ISTU
R

E C
O

N
TEN

T (D
ry B

asis)
D

IA
M

ETER
LEN

G
TH

1.
M

O
ISTU

R
E TIN

 N
O

.
N

o. 1
2.01

in.
3.78

in.
2.

W
T M

O
ISTU

R
E TIN

 (tare w
eight)

106.57
g

N
o. 2

2.01
in.

3.74
in.

3.
W

T W
ET SO

IL + TAR
E

251.93
g

N
o. 3

1.98
in.

3.80
in.

4.
W

T D
R

Y SO
IL + TAR

E
209.56

g
Average

2.00
in.

3.78
in.

5.
W

T W
ATER

, W
w

42.37
g

6.
W

T D
R

Y SO
IL, W

s
102.99

g
7.

M
O

ISTU
R

E C
O

N
TEN

T, W
41.14

%
SPEC

IM
EN

 C
O

N
D

ITIO
N

S
Initial Specim

en W
T, W

o
333.51

g
Initial Area, Ao

3.14
in²

Initial Volum
e, Vo

11.85
in³

Initial Bulk U
nit W

eight, 
107.2

lb/ft³
Initial D

ry U
nit W

eight
76.0

lb/ft³
15 %

 Strain (0.15 Lo)
0.57

in.
U

C
S

30.8
lb/in²

U
N

C
O

N
FIN

ED
C

O
M

PR
ESSIVE

D
IAL G

AG
E

SPEC
IM

EN
C

O
R

R
EC

TED
AXIAL

C
O

M
PR

ESSIVE
LO

AD
R

EAD
IN

G
D

EFO
R

M
ATIO

N
AR

EA
STR

AIN
STR

EN
G

TH
(lbs.)

(in.)
(in.)

(in²)
(in/in)

(lb/in²)
0

0.000
0.000

3.139
0.0000

0.0
3

0.003
0.003

3.141
0.0008

1.0
4

0.007
0.007

3.145
0.0019

1.3
6

0.010
0.010

3.147
0.0026

1.9
8

0.015
0.015

3.151
0.0040

2.5
12

0.020
0.020

3.156
0.0053

3.8
17

0.025
0.025

3.160
0.0066

5.4
21

0.030
0.030

3.164
0.0079

6.6
27

0.035
0.035

3.168
0.0093

8.5
34

0.040
0.040

3.173
0.0106

10.7
42

0.045
0.045

3.177
0.0119

13.2
49

0.050
0.050

3.181
0.0132

15.4
57

0.055
0.055

3.185
0.0146

17.9
68

0.060
0.060

3.190
0.0159

21.3
77

0.065
0.065

3.194
0.0172

24.1
86

0.070
0.070

3.198
0.0185

26.9
93

0.075
0.075

3.203
0.0199

29.0
97

0.080
0.080

3.207
0.0212

30.2
98

0.085
0.085

3.211
0.0225

30.5
99

0.090
0.090

3.216
0.0238

30.8
98

0.095
0.095

3.220
0.0252

30.4
97

0.100
0.100

3.224
0.0265

30.1
95

0.105
0.105

3.229
0.0278

29.4
92

0.110
0.110

3.233
0.0291

28.5
88

0.115
0.115

3.238
0.0305

27.2
83

0.120
0.120

3.242
0.0318

25.6
79

0.125
0.125

3.246
0.0331

24.3
74

0.130
0.130

3.251
0.0344

22.8
69

0.135
0.135

3.255
0.0358

21.2
66

0.140
0.140

3.260
0.0371

20.2
64

0.145
0.145

3.264
0.0384

19.6

IC
D

AC
W

SH
0682

BW
M

-12 (28 day)
16-N

ov-18
0.0400 in./m

in
C

654
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0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

0
0.04

0.08
0.12

0.16
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Unconfined Compressive Strength (psi)

Axial Strain (in/in)
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SU

M
M

AR
Y O

F R
ESU

LTS

PR
O

JEC
T:

AC
W

PR
O

JEC
T N

o.:
SH

0682
SAM

PLE N
o.:

BW
M

-12 (28 day)
TESTIN

G
 D

ATE:
16-N

ov-18
         LO

AD
IN

G
 R

ATE:
0.0400 in./m

in
TESTED

 BY:
IC

D
         TR

AC
KIN

G
 C

O
D

E:
C

654

TESTIN
G

 PAR
AM

ETER
 AN

D
 R

ESU
LTS

     M
O

ISTU
R

E C
O

N
TEN

T
41.1

 %
     B

U
LK

 U
N

IT W
EIG

H
T

107.2
lb/ft³

     D
R

Y U
N

IT W
EIG

H
T

76.0
lb/ft³

     U
C

S   *
30.8

lb/in²

*  U
C

S - U
N

C
O

N
FIN

ED
 C

O
M

PR
ESSIVE STR

EN
G

TH
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PR
O

JEC
T:

AC
W

TESTED
 BY:
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D

 
PR

O
JEC

T N
o.:

SH
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TR
AC

KIN
G

 C
O

D
E:

C
654

 
SAM

PLE N
o.:

BW
M

-12
EQ

U
IPM

EN
T N

o.:
1

 
TEST D

ATE:
11/26/2018

M
O

ISTU
R

E C
O

N
TEN

T (D
ry B

asis)
IN

ITIA
L

FIN
A

L

1.  M
O

ISTU
R

E TIN
 N

O
.

2.  W
T M

O
ISTU

R
E TIN

 (tare w
eight)

0.00
g

224.06
g

3.  W
T W

ET SO
IL + TA

R
E

373.66
g

597.56
g

4.  W
T D

R
Y SO

IL + TA
R

E
279.00

g
503.06

g

5.  W
T W

ATER
, W

w
94.66

g
94.50

g

6.  W
T D

R
Y SO

IL, W
s

279.00
g

279.00
g

7.  M
O

ISTU
R

E C
O

N
TEN

T, W
33.93

%
33.87

%

SO
IL SPEC

IM
EN

 D
IM

EN
SIO

N
S

TR
IPLIC

A
TE

A
N

A
LYSES

IN
ITIA

L
FIN

A
L

IN
ITIA

L
FIN

A
L

N
o. 1

2.97
in.

2.97
in.

1.81
in.

1.82
in.

N
o. 2

2.97
in.

2.96
in.

1.86
in.

1.83
in.

N
o. 3

2.97
in.

2.96
in.

1.82
in.

1.82
in.

Average
2.97

in.
2.96

in.
1.83

in.
1.82

in.

SPEC
IM

EN
 C

O
N

D
ITIO

N
S

   Specim
en W

T, W
o

373.66
g

373.50
g

   Area, Ao
6.93

in²
6.88

in²

   Volum
e, Vo

12.68
in³

12.55
in³

   Bulk U
nit W

eight 
112.3

lb/ft³
113.3

lb/ft³

   D
ry U

nit W
eight

83.8
lb/ft³

84.7
lb/ft³

D
IA

M
ETER

H
EIG

H
T

IN
ITIA

L
FIN

A
L
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O
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C
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PLE N
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*   
Saturation check - no data available.



\\atl.kem
ron.com

@
SSL\D

avW
W

W
R

oot\se\ATG
\BAN

K\C
500-C

999\C
654_PM

.xlsx

PER
M

EAB
ILITY  ASTM

 D
5084

SPEC
IM

EN
 C

O
N

SO
LID

ATIO
N

Page 3 of 6

PR
O

JEC
T:

AC
W

TESTED
 BY:

IC
D

 
PR

O
JEC

T N
o.:

SH
0682

TR
AC

KIN
G

 C
O

D
E:

C
654

 
SAM

PLE N
o.:

BW
M

-12
EQ

U
IPM

EN
T N

o.:
1

 
TEST D

ATE:
11/26/2018

C
ELL PR

ESSU
R

E:
69

psi
B

AC
K

 PR
ESSU

R
E:

45
psi

EFFEC
TIVE STR

ESS:
24

psi

ELA
PSED

TO
TA

L
TO

TA
L

SPEC
IM

EN
 C

O
N

SO
LID

A
TIO

N
 (M

L)

TEST
TESTED

TIM
E

TIM
E

TIM
E

R
EA

D
IN

G
A

C
TU

A
L

 

D
A

TE
B

Y
(m

inutes)
(m

inutes)
(Log)

B
O

TTO
M

TO
P

TO
TA

L (C
t)

12
/

10
/

2018
IC

D
10

:
0

0
0

0
25.0

25.0
0.0

12
/

10
/

2018
IC

D
10

:
1

1
1

0.00
25.0

25.0
0.0

12
/

10
/

2018
IC

D
10

:
2

1
2

0.30
25.0

25.0
0.0

12
/

10
/

2018
IC

D
10

:
5

3
5

0.70
25.0

25.0
0.0

12
/

10
/

2018
IC

D
10

:
10

5
10

1.00
25.0

25.0
0.0

12
/

10
/

2018
IC

D
11

:
11

61
71

1.85
25.0

25.0
0.0

12
/

10
/

2018
IC

D
12

:
15

64
135

2.13
25.0

25.0
0.0

 
 

 

TIM
E

(M
ilitary)



\\atl.kem
ron.com

@
SSL\D

avW
W

W
R

oot\se\ATG
\BAN

K\C
500-C

999\C
654_PM

.xlsx

PER
M

EAB
ILITY  ASTM

 D
5084

C
O

N
SO

LID
ATIO

N
 C

U
R

VE
Page 4 of 6

PR
O

JEC
T:

AC
W

TESTED
 BY:

IC
D

 
PR

O
JEC

T N
o.:

SH
0682

TR
AC

KIN
G

 C
O

D
E:

C
654

 
SAM

PLE N
o.:

BW
M

-12
EQ

U
IPM

EN
T N

o.:
1

 
TEST D

ATE:
11/26/2018

 

-14

-13

-12

-11

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1

0
0.5

1
1.5

2
2.5

Total Consolidation * (ml or cc)

Log Tim
e (m

in)             
* N

egative values denote consolidation

C
O

N
SO

LID
ATIO

N
 C

U
RVE



\\atl.kem
ron.com

@
SSL\D

avW
W

W
R

oot\se\ATG
\BAN

K\C
500-C

999\C
654_PM

.xlsx

PER
M

EAB
ILITY  ASTM

 D
5084

TEST D
ATA

Page 5 of 6

PR
O

JEC
T:

AC
W

TESTED
 BY:

IC
D

 
PR

O
JEC

T N
o.:

SH
0682

TR
AC

KIN
G

 C
O

D
E:

C
654

 
SAM

PLE N
o.:

BW
M

-12
EQ

U
IPM

EN
T N

o.:
1

 
TEST D

ATE:
11/26/2018

ELA
PSED

H
YD

R
A

U
LIC

 
G

A
U

G
E

TESTED
TIM

E
TIM

E
H

EA
D

 (cm
)

TEM
P.

PR
ESSU

R
E (psi)

D
A

TE
B

Y
(m

ilitary)
(m

inutes)
IN

FLU
EN

T
EFFLU

EN
T

C
°

C
ELL

IN
FLU

EN
T

EFFLU
EN

T

12
/

10
/

18
IC

D
13

:
44

0
0.0

25.0
20.0

69.0
45.0

45.0

12
/

10
/

18
IC

D
14

:
4

20
0.5

24.5
20.0

69.0
45.0

45.0

12
/

10
/

18
IC

D
14

:
20

16
1.0

24.0
20.0

69.0
45.0

45.0

12
/

10
/

18
IC

D
15

:
19

59
2.4

22.6
20.0

69.0
45.0

45.0

12
/

10
/

18
IC

D
15

:
40

21
2.9

22.1
20.0

69.0
45.0

45.0



\\atl.kem
ron.com

@
SSL\D

avW
W

W
R

oot\se\ATG
\BAN

K\C
500-C

999\C
654_PM

.xlsx

PER
M

EAB
ILITY  ASTM

 D
5084

TEST D
ATA (continued)

Page 6 of 6
  

PR
O

JEC
T:

AC
W

          TESTED
 BY:

IC
D

 
PR

O
JEC

T N
o.:

SH
0682

          TR
AC

KIN
G

 C
O

D
E:

C
654

 
SAM

PLE N
o.:

BW
M

-12
          EQ

U
IPM

EN
T N

o.:
1

 
TEST D

ATE:
11/26/2018

ELA
PSED

H
YD

R
A

U
LIC

 H
EA

D
EFFLU

EN
T -

H
YD

R
A

U
LIC

H
YD

R
A

U
LIC

TIM
E

D
IFFER

EN
C

E (cm
)

IN
FLU

EN
T

G
R

A
D

IEN
T

C
O

N
D

U
C

TIVITY (cm
/sec)

(m
inutes)

IN
FLU

EN
T

EFFLU
EN

T
R

A
TIO

(cm
/cm

)
@

 Tem
p.

@
 20° C

0
5.381

20
0.5

0.5
1.00

5.166
1.77E-06

1.78E-06

16
0.5

0.5
1.00

4.951
2.30E-06

2.31E-06

59
1.4

1.4
1.00

4.348
1.90E-06

1.91E-06

21
0.5

0.5
1.00

4.133
2.09E-06

2.10E-06



\\atl.kem
ron.com

@
SSL\D

avW
W

W
R

oot\se\ATG
\BAN

K\C
500-C

999\C
654_PM

.xlsx

PER
M

EAB
ILITY  ASTM

 D
5084

SU
M

M
AR

Y O
F R

ESU
LTS

PR
O

JEC
T:

AC
W

TESTED
 BY:

IC
D

PR
O

JEC
T N

o.:
SH

0682
TR

AC
KIN

G
 C

O
D

E:
C

654
SAM

PLE N
o.:

BW
M

-12
EQ

U
IPM

EN
T N

o.:
1

TEST D
ATE:

11/26/2018

TESTIN
G

 PAR
AM

ETER

B
U

LK
 U

N
IT W

EIG
H

T
112.3

lb/ft³
113.3

lb/ft³

D
R

Y U
N

IT W
EIG

H
T

83.8
lb/ft³

84.7
lb/ft³

M
O

ISTU
R

E C
O

N
TENT

33.9
%

33.9
%

PER
M

EAB
ILITY @

 20°C
2.0E-06

cm
/sec

IN
ITIAL

FIN
AL



\\atl.kem
ron.com

@
SSL\D

avW
W

W
R

oot\se\ATG
\BAN

K\C
500-C

999\C
712_U

S.xlsx

U
N

C
O

N
FIN

ED
 C

O
M

PR
ESSIO

N
 TEST

ASTM
 D

 2166

PR
O

JEC
T:

PR
O

JEC
T N

o.:
SAM

PLE N
o.:

TESTIN
G

 D
ATE:

 LO
AD

IN
G

 R
ATE:

TESTED
 BY:

 TR
AC

KIN
G

 C
O

D
E:

SO
IL SPEC

IM
EN

 D
IM

EN
SIO

N
S

M
O

ISTU
R

E C
O

N
TEN

T (D
ry B

asis)
D

IA
M

ETER
LEN

G
TH

1.
M

O
ISTU

R
E TIN

 N
O

.
N

o. 1
2.00

in.
3.81

in.
2.

W
T M

O
ISTU

R
E TIN

 (tare w
eight)

113.99
g

N
o. 2

1.99
in.

3.82
in.

3.
W

T W
ET SO

IL + TAR
E

229.55
g

N
o. 3

1.99
in.

3.80
in.

4.
W

T D
R

Y SO
IL + TAR

E
196.12

g
Average

1.99
in.

3.81
in.

5.
W

T W
ATER

, W
w

33.43
g

6.
W

T D
R

Y SO
IL, W

s
82.13

g
7.

M
O

ISTU
R

E C
O

N
TEN

T, W
40.70

%
SPEC

IM
EN

 C
O

N
D

ITIO
N

S
Initial Specim

en W
T, W

o
349.60

g
Initial Area, Ao

3.12
in²

Initial Volum
e, Vo

11.88
in³

Initial Bulk U
nit W

eight, 
112.1

lb/ft³
Initial D

ry U
nit W

eight
79.7

lb/ft³
15 %

 Strain (0.15 Lo)
0.57

in.
U

C
S

46.9
lb/in²

U
N

C
O

N
FIN

ED
C

O
M

PR
ESSIVE

D
IAL G

AG
E

SPEC
IM

EN
C

O
R

R
EC

TED
AXIAL

C
O

M
PR

ESSIVE
LO

AD
R

EAD
IN

G
D

EFO
R

M
ATIO

N
AR

EA
STR

AIN
STR

EN
G

TH
(lbs.)

(in.)
(in.)

(in²)
(in/in)

(lb/in²)
0

0.000
0.000

3.117
0.0000

0.0
13

0.003
0.003

3.119
0.0008

4.2
23

0.005
0.005

3.121
0.0013

7.4
28

0.007
0.007

3.122
0.0018

9.0
46

0.010
0.010

3.125
0.0026

14.7
69

0.015
0.015

3.129
0.0039

22.1
94

0.020
0.020

3.133
0.0052

30.0
112

0.025
0.025

3.137
0.0066

35.7
125

0.030
0.030

3.141
0.0079

39.8
134

0.035
0.035

3.145
0.0092

42.6
139

0.040
0.040

3.150
0.0105

44.1
142

0.045
0.045

3.154
0.0118

45.0
144

0.050
0.050

3.158
0.0131

45.6
147

0.055
0.055

3.162
0.0144

46.5
148

0.060
0.060

3.166
0.0157

46.7
149

0.070
0.070

3.175
0.0184

46.9
147

0.075
0.075

3.179
0.0197

46.2
145

0.080
0.080

3.183
0.0210

45.5
141

0.085
0.085

3.188
0.0223

44.2
131

0.090
0.090

3.192
0.0236

41.0
121

0.095
0.095

3.196
0.0249

37.9
115

0.100
0.100

3.200
0.0262

35.9
106

0.105
0.105

3.205
0.0275

33.1

IC
D

AC
W

SH
0682

BW
M

-15
29-N

ov-18
0.0400 in./m

in
C

712



\\atl.kem
ron.com

@
SSL\D

avW
W

W
R

oot\se\ATG
\BAN

K\C
500-C

999\C
712_U

S.xlsx

U
N

C
O

N
FIN

ED
 C

O
M

PR
ESSIO

N
 TESTIN

G
Sam

ple N
o.

BW
M

-15

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

0
0.04

0.08
0.12

0.16
0.2

Unconfined Compressive Strength (psi)

Axial Strain (in/in)



\\atl.kem
ron.com

@
SSL\D

avW
W

W
R

oot\se\ATG
\BAN

K\C
500-C

999\C
712_U

S.xlsx

U
N

C
O

N
FIN

ED
 C

O
M

PR
ESSIO

N
 TEST

ASTM
 D

 2166
SU

M
M

AR
Y O

F R
ESU

LTS

PR
O

JEC
T:

AC
W

PR
O

JEC
T N

o.:
SH

0682
SAM

PLE N
o.:

BW
M

-15
TESTIN

G
 D

ATE:
29-N

ov-18
         LO

AD
IN

G
 R

ATE:
0.0400 in./m

in
TESTED

 BY:
IC

D
         TR

AC
KIN

G
 C

O
D

E:
C

712

TESTIN
G

 PAR
AM

ETER
 AN

D
 R

ESU
LTS

     M
O

ISTU
R

E C
O

N
TEN

T
40.7

 %
     B

U
LK

 U
N

IT W
EIG

H
T

112.1
lb/ft³

     D
R

Y U
N

IT W
EIG

H
T

79.7
lb/ft³

     U
C

S   *
46.9

lb/in²

*  U
C

S - U
N

C
O

N
FIN

ED
 C

O
M

PR
ESSIVE STR

EN
G

TH



TIMELY 1874 Forge Street Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #
Pr. Name S. Type
Sample ID Depth/Elev.
Location Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 2.185 in 5.55 cm Speed 10
Diameter 2.964 in 7.53 cm Board Number 7 Average Height of Sample 2.187 in 5.55 cm
Area 6.90 in2 44.52 cm2 Cell Number 5 Average Diameter of Sample 2.974 in 7.55 cm
Volume 247.06 cm3 0.0087 ft3 Flow Pump Number 2A Area 6.95 in2 44.82 cm2

Mass 453.60 g 1.00 lb Flow Pump Rate 2.24E-04 cm3/sec Volume 248.96 cm3 0.0088 ft3 Dry Density 83.4 pcf
Specific Gravity 2.700 (Assumed) B - Value 0.95 Mass 456.00 g 1.01 lb Vol. of Voids 125.73 cm3

Dry Density 84.0 pcf Cell Pressure 90.0 psi Vol. of Solids 123.22 cm3

Back Pressure 80.0 psi Void Ratio 1.02
Confining (Effective) Pressure 10.0 psi Saturation 98.1 %

Mass of wet sample & tare 453.60 g Max Head 35.87 cm Mass of wet sample & tare 520.30 g
Mass of dry sample & tare 332.70 g Min Head 35.17 cm Mass of dry sample & tare 397.00 g
Mass of tare 0.00 g Maximum Gradient 6.46 Mass of tare 64.30 g
% Moisture 36.3 Minimum Gradient 6.33 % Moisture 37.1

TIME FUNCTION  t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx(
oC ) @ Tx RT @ 20 oC

12/18/18 11 30 - 6.46 18.5 - - -
12/18/18 11 40 600 6.33 18.5 7.82E-07 1.038 8.11E-07
12/18/18 11 50 600 6.46 18.5 7.82E-07 1.038 8.11E-07
12/18/18 12 0 600 6.33 18.5 7.82E-07 1.038 8.11E-07 *
12/18/18 12 10 600 6.46 18.5 7.82E-07 1.038 8.11E-07 *
12/18/18 12 20 600 6.33 18.5 7.82E-07 1.038 8.11E-07 *
12/18/18 12 30 600 6.46 18.5 7.82E-07 1.038 8.11E-07 *

Reported Average Hydraulic Conductivity* 8.1E-07 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 262

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 215

Syringe ID # Pore Pressure Transducer ID # 28

 (ASTM D2487;2488)

35.87

NA

35.17

35.87
REMARKS

NA35.87
35.17

0.50

Tested By EB

Date 12/18/18

SH0682 18131-04-1

Checked By

Materials Using a Flexible Wall Permeameter (Method D, Constant Rate of Flow)

Moisture Content

(cm)
READING

DESCRIPTION

Moisture Content

Head

ACW
29659/BWM-15

Mold

USCS35.87

ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

-
-

(psi)

0.51

0.51
0.50

-

245

63

0.51

244

0.50
0.51

35.17
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TIMELY 1874 Forge Street Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #
Pr. Name S. Type
Sample ID Depth/Elev.
Location Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 2.145 in 5.45 cm Speed 10
Diameter 2.968 in 7.54 cm Board Number 8 Average Height of Sample 2.152 in 5.47 cm
Area 6.92 in2 44.64 cm2 Cell Number 11 Average Diameter of Sample 2.968 in 7.54 cm
Volume 243.19 cm3 0.0086 ft3 Flow Pump Number 2B Area 6.92 in2 44.64 cm2

Mass 441.30 g 0.97 lb Flow Pump Rate 2.24E-04 cm3/sec Volume 243.98 cm3 0.0086 ft3 Dry Density 82.3 pcf
Specific Gravity 2.700 (Assumed) B - Value 0.95 Mass 443.40 g 0.98 lb Vol. of Voids 124.87 cm3

Dry Density 82.3 pcf Cell Pressure 90.0 psi Vol. of Solids 119.12 cm3

Back Pressure 80.0 psi Void Ratio 1.05
Confining (Effective) Pressure 10.0 psi Saturation 97.5 %

Mass of wet sample & tare 441.30 g Max Head 33.76 cm Mass of wet sample & tare 516.10 g
Mass of dry sample & tare 320.60 g Min Head 33.06 cm Mass of dry sample & tare 394.70 g
Mass of tare 0.00 g Maximum Gradient 6.18 Mass of tare 74.10 g
% Moisture 37.6 Minimum Gradient 6.05 % Moisture 37.9

TIME FUNCTION  t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx(
oC ) @ Tx RT @ 20 oC

12/18/18 11 30 - 6.18 18.5 - - -
12/18/18 11 40 600 6.05 18.5 8.21E-07 1.038 8.52E-07
12/18/18 11 50 600 6.18 18.5 8.21E-07 1.038 8.52E-07
12/18/18 12 0 600 6.05 18.5 8.21E-07 1.038 8.52E-07 *
12/18/18 12 10 600 6.18 18.5 8.21E-07 1.038 8.52E-07 *
12/18/18 12 20 600 6.05 18.5 8.21E-07 1.038 8.52E-07 *
12/18/18 12 30 600 6.18 18.5 8.21E-07 1.038 8.52E-07 *

Reported Average Hydraulic Conductivity* 8.5E-07 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 263

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 215

Syringe ID # Pore Pressure Transducer ID # 28

 (ASTM D2487;2488)

33.76

NA

33.06

33.76
REMARKS

NA33.76
33.06

0.47

Tested By EB

Date 12/18/18

SH0682 18131-04-1
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Materials Using a Flexible Wall Permeameter (Method D, Constant Rate of Flow)

Moisture Content
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ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

-
-

(psi)
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0.48
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-
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0.48
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0.47
0.48

33.06
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TIMELY 1874 Forge Street Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #
Pr. Name S. Type
Sample ID Depth/Elev.
Location Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 1.853 in 4.71 cm Speed 10
Diameter 2.974 in 7.55 cm Board Number 18 Average Height of Sample 1.850 in 4.70 cm
Area 6.95 in2 44.82 cm2 Cell Number 14 Average Diameter of Sample 2.968 in 7.54 cm
Volume 210.93 cm3 0.0074 ft3 Flow Pump Number 2B Area 6.92 in2 44.64 cm2

Mass 385.80 g 0.85 lb Flow Pump Rate 2.24E-04 cm3/sec Volume 209.74 cm3 0.0074 ft3 Dry Density 85.1 pcf
Specific Gravity 2.700 (Assumed) B - Value 0.95 Mass 387.00 g 0.85 lb Vol. of Voids 103.81 cm3

Dry Density 84.6 pcf Cell Pressure 90.0 psi Vol. of Solids 105.94 cm3

Back Pressure 80.0 psi Void Ratio 0.98
Confining (Effective) Pressure 10.0 psi Saturation 97.3 %

Mass of wet sample & tare 385.80 g Max Head 14.07 cm Mass of wet sample & tare 468.60 g
Mass of dry sample & tare 286.10 g Min Head 13.36 cm Mass of dry sample & tare 367.60 g
Mass of tare 0.00 g Maximum Gradient 2.99 Mass of tare 81.50 g
% Moisture 34.8 Minimum Gradient 2.84 % Moisture 35.3

TIME FUNCTION  t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx(
oC ) @ Tx RT @ 20 oC

12/18/18 10 0 - 2.99 18.5 - - -
12/18/18 10 10 600 2.84 18.5 1.72E-06 1.038 1.78E-06
12/18/18 10 20 600 2.99 18.5 1.72E-06 1.038 1.78E-06
12/18/18 10 30 600 2.84 18.5 1.72E-06 1.038 1.78E-06 *
12/18/18 10 40 600 2.99 18.5 1.72E-06 1.038 1.78E-06 *
12/18/18 10 50 600 2.84 18.5 1.72E-06 1.038 1.78E-06 *
12/18/18 11 0 600 2.99 18.5 1.72E-06 1.038 1.78E-06 *

Reported Average Hydraulic Conductivity* 1.8E-06 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 263

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 216

Syringe ID # Pore Pressure Transducer ID # 28

 (ASTM D2487;2488)

14.07
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Moisture Content
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29661/BWM-16
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ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

-
-
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0.20
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TIMELY 1874 Forge Street Tucker, GA 30084

ENGINEERING Phone: 770-938-8233

SOIL Fax: 770-923-8973

TESTS, LLC Web: www.test-llc.com

Client Pr. # Lab. PR. #
Pr. Name S. Type
Sample ID Depth/Elev.
Location Add. Info

Initial Sample Data (Before Test) Test Data Final Data (After Test)
Height 2.121 in 5.39 cm Speed 10
Diameter 2.971 in 7.55 cm Board Number 19 Average Height of Sample 2.127 in 5.40 cm
Area 6.93 in2 44.73 cm2 Cell Number 9 Average Diameter of Sample 2.963 in 7.53 cm
Volume 240.96 cm3 0.0085 ft3 Flow Pump Number 2A Area 6.90 in2 44.49 cm2

Mass 445.40 g 0.98 lb Flow Pump Rate 2.24E-04 cm3/sec Volume 240.34 cm3 0.0085 ft3 Dry Density 86.3 pcf
Specific Gravity 2.700 (Assumed) B - Value 0.95 Mass 448.20 g 0.99 lb Vol. of Voids 117.20 cm3

Dry Density 85.8 pcf Cell Pressure 90.0 psi Vol. of Solids 123.13 cm3

Back Pressure 80.0 psi Void Ratio 0.95
Confining (Effective) Pressure 10.0 psi Saturation 98.8 %

Mass of wet sample & tare 445.40 g Max Head 22.51 cm Mass of wet sample & tare 523.50 g
Mass of dry sample & tare 331.20 g Min Head 21.81 cm Mass of dry sample & tare 408.20 g
Mass of tare 0.00 g Maximum Gradient 4.17 Mass of tare 77.00 g
% Moisture 34.5 Minimum Gradient 4.04 % Moisture 34.8

TIME FUNCTION  t Gradient Temp. PERMEABILITY (cm/sec) Note:  Deaired Water Used for Permeability Test.

DATE HOUR MIN (sec) Tx(
oC ) @ Tx RT @ 20 oC

12/18/18 10 0 - 4.17 18.5 - - -
12/18/18 10 10 600 4.04 18.5 1.23E-06 1.038 1.27E-06
12/18/18 10 20 600 4.17 18.5 1.23E-06 1.038 1.27E-06
12/18/18 10 30 600 4.04 18.5 1.23E-06 1.038 1.27E-06 *
12/18/18 10 40 600 4.17 18.5 1.23E-06 1.038 1.27E-06 *
12/18/18 10 50 600 4.04 18.5 1.23E-06 1.038 1.27E-06 *
12/18/18 11 0 600 4.17 18.5 1.23E-06 1.038 1.27E-06 *

Reported Average Hydraulic Conductivity* 1.3E-06 cm/sec

Flow pump ID # Balance ID # 1/6/7 Differential Pressure Transducer ID # 262

Thermometer ID # Oven ID # 14/15 Board Pressure Transducer  ID # 216

Syringe ID # Pore Pressure Transducer ID # 28

 (ASTM D2487;2488)

22.51

NA

21.81

22.51
REMARKS

NA22.51
21.81

0.31

Tested By EB

Date 12/18/18

SH0682 18131-04-1

Checked By

Materials Using a Flexible Wall Permeameter (Method D, Constant Rate of Flow)

Moisture Content

(cm)
READING

DESCRIPTION

Moisture Content

Head

ACW
29662/BWM-16 DUP

Mold

USCS22.51

ASTM D 5084; Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous

-
-

(psi)

0.32

0.32
0.31

-

245

63

0.32

244

0.31
0.32

21.81
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in.

N
o. 2

2.97
in.

2.97
in.

1.85
in.

1.85
in.

N
o. 3

2.97
in.

2.97
in.

1.86
in.

1.85
in.

Average
2.97

in.
2.97

in.
1.86

in.
1.85

in.

SPEC
IM

EN
 C

O
N

D
ITIO

N
S

   Specim
en W

T, W
o

356.85
g

369.57
g

   Area, Ao
6.94

in²
6.93

in²

   Volum
e, Vo

12.87
in³

12.85
in³

   Bulk U
nit W

eight 
105.6

lb/ft³
109.6

lb/ft³

   D
ry U

nit W
eight

79.1
lb/ft³

79.3
lb/ft³

D
IA

M
ETER

H
EIG

H
T

IN
ITIA

L
FIN

A
L
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G
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D
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D
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o.:

BW
M

-23
EQ

U
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EN
T N

o.:
3

TEST D
ATE:

5/13/19

TEST PR
ESSU

R
ES (psi)

TEST
TIM

E
TESTED

A
PPLIED

PO
R

E
PR

ESSU
R

E C
H

A
N

G
E

D
A

TE
(m

ilitary)
B

Y
C

ELL
B

A
C

K
SA

T.
TEST

C
ELL

PO
R

E
B

-Value

05/13/19
11

:
19

TN
B

7.0
5.0

4.7

05/13/19
13

:
44

TN
B

17.0
15.0

13.8
9.7

10.0
5.0

0.50

05/13/19
14

:
18

TN
B

27.0
25.0

23.1
20.1

10.0
6.3

0.63

05/13/19
15

:
26

TN
B

37.0
35.0

32.3
30.7

10.0
7.6

0.76

05/13/19
16

:
11

TN
B

47.0
45.0

41.7
39.9

10.0
7.6

0.76

05/14/19
7

:
50

TN
B

57.0
55.0

50.9
50.2

10.0
8.5

0.85

05/14/19
9

:
58

TN
B

67.0
65.0

60.6
59.5

10.0
8.6

0.86

05/14/19
11

:
16

TN
B

77.0
75.0

69.3
69.8

10.0
9.2

0.92

05/14/19
14

:
7

TN
B

87.0
85.0

78.6
78.6

10.0
9.3

0.93

05/14/19
15

:
17

TN
B

97.0
95.0

*
88.1

10.0
9.5

0.95

05/14/19
15

:
17

TN
B

107.0
105.0

*
*

*
*

*

*   
Saturation check - no data available.
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O

D
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D
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o.:

BW
M
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EQ

U
IPM

EN
T N

o.:
3

 
TEST D

ATE:
5/13/19

C
ELL PR

ESSU
R

E:
109

psi
B

AC
K

 PR
ESSU

R
E:

85
psi

EFFEC
TIVE STR

ESS:
24

psi

ELA
PSED

TO
TA

L
TO

TA
L

SPEC
IM

EN
 C

O
N

SO
LID

A
TIO

N
 (M

L)

TEST
TESTED

TIM
E

TIM
E

TIM
E

R
EA

D
IN

G
A

C
TU

A
L

 

D
A

TE
B

Y
(m

inutes)
(m

inutes)
(Log)

B
O

TTO
M

TO
P

TO
TA

L (C
t)

5
/

16
/

2019
TN

B
14

:
58

0
0

0
25.0

25.0
0.0

5
/

16
/

2019
TN

B
14

:
59

1
1

0.00
24.6

24.6
0.8

5
/

16
/

2019
TN

B
15

:
0

1
2

0.30
24.6

24.6
0.8

5
/

16
/

2019
TN

B
15

:
3

3
5

0.70
24.6

24.6
0.8

5
/

16
/

2019
TN

B
15

:
8

5
10

1.00
24.5

24.5
1.0

5
/

16
/

2019
TN

B
15

:
53

45
55

1.74
24.5

24.5
1.0

5
/

17
/

2019
TN

B
7

:
4

911
966

2.98
24.5

24.6
0.9

 
 

 

TIM
E

(M
ilitary)
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-14

-13

-12

-11

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1

0
0.5

1
1.5

2
2.5

3
3.5

Total Consolidation * (ml or cc)

Log Tim
e (m

in)             
* N

egative values denote consolidation

C
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N
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LID
ATIO

N
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U
RVE
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ELA
PSED

H
YD

R
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G

A
U

G
E

TESTED
TIM

E
TIM

E
H

EA
D

 (cm
)

TEM
P.

PR
ESSU

R
E (psi)

D
A

TE
B

Y
(m

ilitary)
(m

inutes)
IN

FLU
EN

T
EFFLU

EN
T

C
°

C
ELL

IN
FLU

EN
T

EFFLU
EN

T

5
/

17
/

19
TN

B
7

:
8

0
0.0

25.0
20.0

109.0
85.0

85.0

5
/

17
/

19
TN

B
10

:
22

194
0.5

24.5
20.0

109.0
85.0

85.0

5
/

17
/

19
TN

B
13

:
33

191
1.0

24.0
20.0

109.0
85.0

85.0

5
/

20
/

19
TN

B
10

:
49

4156
7.5

17.5
20.0

109.0
85.0

85.0

5
/

20
/

19
TN

B
15

:
21

R
ESET

0.0
25.0

20.0
109.0

85.0
85.0

5
/

21
/

19
TN

B
8

:
19

1018
2.5

22.5
20.0

109.0
85.0

85.0

5
/

21
/

19
TN

B
11

:
47

208
3.0

22.0
20.0

109.0
85.0

85.0

5
/

22
/

19
TN

B
8

:
52

1265
5.2

19.8
20.0

109.0
85.0

85.0

5
/

22
/

19
TN

B
15

:
22

R
ESET

0.0
25.0

20.0
109.0

85.0
85.0

5
/

23
/

19
TN

B
8

:
15

1013
2.5

22.5
20.0

109.0
85.0

85.0

5
/

24
/

19
TN

B
13

:
0

1725
5.8

20.2
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109.0
85.0

85.0

5
/

26
/

19
TN

B
10

:
34

2734
8.8

16.2
20.0

109.0
85.0

85.0

5
/

26
/

19
TN

B
10

:
35

R
ESET

0.0
25.0

20.0
109.0

85.0
85.0

5
/

27
/

19
TN

B
13

:
51

1636
3.6

21.4
20.0

109.0
85.0

85.0

5
/

28
/

19
TN

B
8

:
4

1093
5.2

19.8
20.0

109.0
85.0

85.0

5
/

28
/

19
TN

B
14

:
36

R
ESET

0.0
25.0

20.0
109.0

85.0
85.0

5
/

29
/

19
TN

B
7

:
34

1018
2.6

22.4
20.0

109.0
85.0

85.0

5
/

29
/

19
TN

B
11

:
28

234
3.1

21.9
20.0

109.0
85.0

85.0

5
/

30
/

19
TN

B
7

:
12

1184
5.2

19.8
20.0

109.0
85.0

85.0

5
/

30
/

19
TN

B
12

:
52

340
5.7

19.3
20.0

109.0
85.0

85.0

5
/

31
/

19
TN

B
8

:
1

1149
7.2

17.8
20.0

109.0
85.0

85.0

6
/

3
/

19
TN

B
7

:
36

4295
10.4

14.6
20.0

109.0
85.0

85.0

6
/

3
/

19
TN

B
8

:
14

R
ESET

0.0
25.0

20.0
109.0

85.0
85.0

6
/

4
/

19
TN

B
8

:
40

1466
3.2

21.8
20.0

109.0
85.0

85.0

6
/

5
/

19
TN

B
7

:
18

R
ESET

0.0
25.0

20.0
109.0

85.0
85.0

6
/

5
/

19
TN

B
14

:
17

419
1.0

24.0
20.0

109.0
85.0

85.0

6
/

6
/

19
TN

B
8

:
3

1066
3.1

21.9
20.0

109.0
85.0

85.0

6
/

7
/

19
TN

B
9

:
24

1521
5.6

19.4
20.0

109.0
85.0

85.0

6
/

10
/
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TN

B
7

:
9

R
ESET
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25.0

20.0
109.0
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6
/
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/
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B
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:
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20.0

109.0
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6
/
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/
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B
8

:
18
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3.1
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20.0
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85.0
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6
/
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/

19
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B
8

:
7
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5.3

19.7
20.0

109.0
85.0

85.0

6
/

13
/

19
TN

B
8

:
10

1443
7.0

18.0
20.0

109.0
85.0

85.0

6
/

14
/

19
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B
8

:
51

1481
8.4

16.6
20.0

109.0
85.0

85.0
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PR
O

JEC
T:

AC
W

          TESTED
 BY:

TN
B

 
PR

O
JEC

T N
o.:

SH
0682

          TR
AC

KIN
G
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O

D
E:

D
267

 
SAM

PLE N
o.:

BW
M

-23
          EQ

U
IPM

EN
T N

o.:
3

 
TEST D

ATE:
5/13/19

ELA
PSED

H
YD

R
A

U
LIC

 H
EA

D
EFFLU

EN
T -

H
YD

R
A

U
LIC

H
YD

R
A

U
LIC

TIM
E

D
IFFER

EN
C

E (cm
)

IN
FLU

EN
T

G
R

A
D

IEN
T

C
O

N
D

U
C

TIVITY (cm
/sec)

(m
inutes)

IN
FLU

EN
T

EFFLU
EN

T
R

A
TIO

(cm
/cm

)
@

 Tem
p.

@
 20° C

0
5.306

194
0.5

0.5
1.00

5.094
1.85E-07

1.85E-07

191
0.5

0.5
1.00

4.881
1.95E-07

1.96E-07

4156
6.5

6.5
1.00

2.122
1.76E-07

1.77E-07

R
ESET

5.306

1018
2.5

2.5
1.00

4.245
1.92E-07

1.93E-07

208
0.5

0.5
1.00

4.033
2.16E-07

2.17E-07

1265
2.2

2.2
1.00

3.099
1.83E-07

1.83E-07

R
ESET

5.306

1013
2.5

2.5
1.00

4.245
1.93E-07

1.94E-07

1725
3.3

2.3
0.70

3.056
1.67E-07

1.68E-07

2734
3.0

4.0
1.33

1.571
2.14E-07

2.15E-07

R
ESET

5.306

1636
3.6

3.6
1.00

3.778
1.82E-07

1.83E-07

1093
1.6

1.6
1.00

3.099
1.59E-07

1.60E-07

R
ESET

5.306

1018
2.6

2.6
1.00

4.202
2.01E-07

2.02E-07

234
0.5

0.5
1.00

3.990
1.94E-07

1.95E-07

1184
2.1

2.1
1.00

3.099
1.87E-07

1.88E-07

340
0.5

0.5
1.00

2.886
1.83E-07

1.84E-07

1149
1.5

1.5
1.00

2.250
1.90E-07

1.91E-07

4295
3.2

3.2
1.00

0.891
1.89E-07

1.90E-07

R
ESET

5.306

1466
3.2

3.2
1.00

3.948
1.77E-07

1.78E-07

R
ESET

5.306

419
1.0

1.0
1.00

4.881
1.75E-07

1.75E-07

1066
2.1

2.1
1.00

3.990
1.66E-07

1.67E-07

1521
2.5

2.5
1.00

2.929
1.78E-07

1.79E-07

R
ESET

5.306

220
0.5

0.5
1.00

5.094
1.63E-07

1.63E-07

1289
2.6

2.6
1.00

3.990
1.66E-07

1.67E-07

1429
2.2

2.2
1.00

3.056
1.64E-07

1.64E-07

1443
1.7

1.7
1.00

2.335
1.64E-07

1.64E-07

1481
1.4

1.4
1.00

1.740
1.74E-07

1.75E-07
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U
IPM

EN
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TEST D
ATE:

5/13/19

TESTIN
G

 PAR
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ETER

B
U

LK
 U

N
IT W

EIG
H

T
105.6

lb/ft³
109.6

lb/ft³

D
R

Y U
N

IT W
EIG

H
T

79.1
lb/ft³

79.3
lb/ft³

M
O

ISTU
R

E C
O

N
TENT

33.5
%

38.3
%

PER
M

EAB
ILITY @

 20°C
1.9E-07

cm
/sec

 

FIN
AL

IN
ITIAL



Notes:
cm/sec = centimeters per second

BLACK & VEATCH
AMERICAN CREOSOTE ISS

KEMRON PROJECT No. SH0682

Figure 1

Hydraulic Conductivity versus Cure Interval - BWM-24

y = -6E-09x + 8E-07
R² = 0.1347

y = 1E-09x + 1E-07
R² = 0.0045

y = 5E-09x - 3E-07
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y = -5E-09x + 8E-07
R² = 0.5399
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D
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M
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EQ

U
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TEST D

ATE:
5/15/19

M
O

ISTU
R

E C
O

N
TEN

T (D
ry B

asis)
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ITIA
L

FIN
A

L

1.  M
O
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R

E TIN
 N

O
.

2.  W
T M

O
ISTU

R
E TIN

 (tare w
eight)

0.00
g

297.46
g

3.  W
T W

ET SO
IL + TA

R
E

566.55
g

865.90
g

4.  W
T D

R
Y SO

IL + TA
R

E
405.84

g
703.30

g

5.  W
T W

ATER
, W

w
160.71

g
162.60

g

6.  W
T D

R
Y SO

IL, W
s

405.84
g

405.84
g

7.  M
O

ISTU
R

E C
O

N
TEN

T, W
39.60

%
40.07

%

SO
IL SPEC

IM
EN

 D
IM

EN
SIO

N
S

TR
IPLIC

A
TE

A
N

A
LYSES

IN
ITIA

L
FIN

A
L

IN
ITIA

L
FIN

A
L

N
o. 1

2.98
in.

2.97
in.

2.84
in.

2.85
in.

N
o. 2

2.97
in.

2.97
in.

2.88
in.

2.85
in.

N
o. 3

2.97
in.

2.97
in.

2.86
in.

2.85
in.

Average
2.98

in.
2.97

in.
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in.
2.85

in.

SPEC
IM

EN
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O
N

D
ITIO

N
S

   Specim
en W

T, W
o
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g

568.44
g

   Area, Ao
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in²
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in²

   Volum
e, Vo

19.89
in³

19.76
in³

   Bulk U
nit W

eight 
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lb/ft³
109.6

lb/ft³

   D
ry U

nit W
eight

77.7
lb/ft³

78.2
lb/ft³

D
IA

M
ETER

H
EIG

H
T

IN
ITIA

L
FIN

A
L
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TIM
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A
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PO
R

E
PR
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A
N

G
E

D
A

TE
(m

ilitary)
B

Y
C

ELL
B

A
C

K
SA

T.
TEST

C
ELL

PO
R

E
B

-Value

05/15/19
10

:
37

TN
B

7.0
5.0

4.7

05/15/19
11

:
40

TN
B

17.0
15.0

13.8
12.4

10.0
7.7

0.77

05/15/19
13

:
37

TN
B

27.0
25.0

23.0
22.1

10.0
8.3

0.83

05/15/19
14

:
8

TN
B

37.0
35.0

32.2
31.8

10.0
8.8

0.88

05/15/19
15

:
31

TN
B

47.0
45.0

41.6
41.1

10.0
8.9

0.89

05/16/19
7

:
57

TN
B

57.0
55.0

50.8
50.7

10.0
9.1

0.91

05/16/19
9

:
14

TN
B

67.0
65.0

60.2
60.0

10.0
9.2

0.92

05/16/19
13

:
4

TN
B

77.0
75.0

69.4
69.4

10.0
9.2

0.92

05/16/19
14

:
11

TN
B

87.0
85.0

78.5
78.6

10.0
9.2

0.92

05/16/19
14

:
51

TN
B

97.0
95.0

*
88.0

10.0
9.5

0.95

05/16/19
14

:
51

TN
B

107.0
105.0

*
*

*
*

*

*   
Saturation check - no data available.
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R
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B
AC

K
 PR
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R
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EFFEC
TIVE STR

ESS:
0

psi

ELA
PSED

TO
TA

L
TO

TA
L

SPEC
IM

EN
 C

O
N

SO
LID

A
TIO

N
 (M

L)

TEST
TESTED

TIM
E

TIM
E

TIM
E

R
EA

D
IN

G
A

C
TU

A
L

 

D
A

TE
B

Y
(m

inutes)
(m

inutes)
(Log)

B
O

TTO
M

TO
P

TO
TA

L (C
t)

5
/

16
/

2019
TN

B
14

:
59

0
0

0
24.0

24.0
0.0

5
/

16
/

2019
TN

B
15

:
0

1
1

0.00
23.5

23.5
1.0

5
/

16
/

2019
TN

B
15

:
1

1
2

0.30
23.4

23.4
1.2

5
/

16
/

2019
TN

B
15

:
4

3
5

0.70
23.4

23.4
1.2

5
/

16
/

2019
TN

B
15

:
9

5
10

1.00
23.3

23.3
1.4

5
/

16
/

2019
TN

B
15

:
55

46
56

1.75
23.4

23.1
1.5

5
/

17
/

2019
TN

B
7

:
5

910
966

2.98
23.0

23.3
1.7

5
/

17
/

2019
TN

B
9

:
51

166
1132

3.05
23.0

23.3
1.7

 
 

 

TIM
E

(M
ilitary)
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E
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D
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PR
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R
E (psi)

D
A

TE
B

Y
(m
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(m

inutes)
IN

FLU
EN

T
EFFLU

EN
T

C
°

C
ELL

IN
FLU

EN
T

EFFLU
EN

T

5
/

17
/

19
TN

B
9

:
55

0
1.0

24.0
20.0

109.0
85.0

85.0

5
/

17
/

19
TN

B
13

:
0

185
1.5

23.5
20.0

109.0
85.0

85.0

5
/

20
/

19
TN

B
10

:
51

R
ESET

1.0
24.0

20.0
109.0

85.0
85.0

5
/

20
/

19
TN

B
14

:
42

231
1.5

23.5
20.0

109.0
85.0

85.0

5
/

21
/

19
TN

B
8

:
19

1057
3.3

21.7
20.0

109.0
85.0

85.0

5
/

21
/

19
TN

B
15

:
31
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3.8

21.2
20.0

109.0
85.0
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5
/
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/
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B
8
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53
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85.0
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4.0
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109.0
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/
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B
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5
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B
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:
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B
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5
/
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/
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B
7

:
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/

3
/
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B
7
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B
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O

D
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D
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SAM

PLE N
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BW
M

-24
          EQ

U
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EN
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2

 
TEST D

ATE:
5/15/19

ELA
PSED

H
YD

R
A

U
LIC

 H
EA

D
EFFLU

EN
T -

H
YD

R
A

U
LIC

H
YD

R
A

U
LIC

TIM
E

D
IFFER

EN
C

E (cm
)

IN
FLU

EN
T

G
R

A
D

IEN
T

C
O

N
D

U
C

TIVITY (cm
/sec)

(m
inutes)

IN
FLU

EN
T

EFFLU
EN

T
R

A
TIO

(cm
/cm

)
@

 Tem
p.

@
 20° C

0
3.166

185
0.5

0.5
1.00

3.028
3.24E-07

3.26E-07

R
ESET

3.166

231
0.5

0.5
1.00

3.028
2.60E-07

2.61E-07

1057
1.8

1.8
1.00

2.533
2.28E-07

2.29E-07

432
0.5

0.5
1.00

2.395
1.75E-07

1.75E-07

1042
1.7

1.7
1.00

1.927
2.82E-07

2.83E-07

R
ESET

3.166

1007
2.0

2.0
1.00

2.615
2.56E-07

2.57E-07

293
0.5

0.5
1.00

2.478
2.49E-07

2.50E-07

1142
1.5

1.5
1.00

2.065
2.15E-07

2.16E-07

3028
3.3

3.3
1.00

1.156
2.58E-07

2.60E-07

R
ESET

3.166

1636
3.0

3.0
1.00

2.340
2.49E-07

2.51E-07

1092
1.5

1.5
1.00

1.927
2.40E-07

2.41E-07

R
ESET

3.166

1017
2.0

2.0
1.00

2.615
2.54E-07

2.55E-07

301
0.5

0.5
1.00

2.478
2.42E-07

2.44E-07

1118
1.6

2.4
1.50

1.927
3.03E-07

3.05E-07

1486
1.7

0.9
0.53

1.569
1.87E-07

1.87E-07

4297
2.9

2.9
1.00

0.771
2.23E-07

2.24E-07

R
ESET

3.166

297
0.5

0.5
1.00

3.028
2.02E-07

2.03E-07

1169
2.0

2.0
1.00

2.478
2.32E-07

2.33E-07

R
ESET

3.166

233
0.5

0.5
1.00

3.028
2.57E-07

2.59E-07

1576
2.5

2.5
1.00

2.340
2.21E-07

2.22E-07

1198
1.5

1.5
1.00

1.927
2.19E-07

2.20E-07

R
ESET

3.166

253
0.5

0.5
1.00

3.028
2.37E-07

2.38E-07

1253
2.0

2.0
1.00

2.478
2.16E-07

2.17E-07

1431
1.7

1.7
1.00

2.010
1.97E-07

1.98E-07

1570
1.5

1.5
1.00

1.597
1.98E-07

1.99E-07

1356
1.0

1.0
1.00

1.321
1.88E-07

1.89E-07
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B
U
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N
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H
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lb/ft³

D
R

Y U
N

IT W
EIG

H
T
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lb/ft³

78.2
lb/ft³

M
O

ISTU
R

E C
O

N
TENT
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%

40.1
%

PER
M

EAB
ILITY @

 20°C
2.4E-07

cm
/sec

 

FIN
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Appendix J: 

Therm
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om
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PR
O

JEC
T:

TESTIN
G

 D
ATE:

PR
O

JEC
T N

o:
TESTED

 BY:
M

ATER
IAL TYPE

TR
AC

KIN
G

 C
O

D
E:

7505.0
g

7947.0
g

LEN
G

TH
 O

F TR
EATM

EN
T

2.0085
in.

3.9595
in

1.9985
in

3.9450
in

2.0040
in.

3.9495
in

1.9960
in

3.9670
in

1.9850
in.

3.9290
in

1.9875
in

3.9635
in

1.9992
in.

3.9460
in

1.9940
in

3.9585
in

g
g

2.0150
in.

3.9815
in

1.9980
in

3.9990
in

2.0030
in.

3.9570
in

1.9995
in

3.9620
in

1.9885
in.

3.9620
in

1.9895
in

3.9675
in

2.0022
in.

3.9668
in

1.9957
in

3.9762
in

g
g

1.9975
in.

3.8215
in

2.0105
in

3.8490
in

1.9900
in.

3.8250
in

2.0005
in

3.8620
in

1.9860
in.

3.8260
in

1.9955
in

3.8440
in

1.9912
in.

3.8242
in

2.0022
in

3.8517
in

g
g

2.0030
in.

3.7945
in

2.0100
in

3.8475
in

2.0045
in.

3.8220
in

1.9920
in

3.8025
in

1.9885
in.

3.8030
in

1.9820
in

3.8420
in

1.9987
in.

3.8065
in

1.9947
in
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in

g
g
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M

-24 80C
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U
P
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D
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G
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D
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G

TH
D
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G

TH

D
IAM
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G
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D
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G

TH

347.22
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Notes:
The decrease in temperature occurred when reactor was removed from oven to ne weighed or when additional DI water was added
to the reactors
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Figure 1

Thermal Compatability Testing Temperature Monitoring Graph - 80°C
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Notes:
The decrease in temperature occurred when reactor was removed from oven to be weighed or when additional DI water was added
to the reactors
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Figure 2

Thermal Compatability Testing Temperature Monitoring Graph - 100°C
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Notes:
The decrease in temperature occurred when reactor was removed from oven to ne weighed or when additional DI water was added
to the reactors
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Figure 3

Thermal Compatability Testing Temperature Monitoring Graph - 125°C
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testing
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Hydraulic Conductivity sample after 
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UCS sample after testing
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UCS sample before testing
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UCS sample after testing
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Hydraulic Conductivity sample after testing. 

The thermocouple may have caused a 
fracture in sample A which may have caused 

the large void on the side of the sample
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Coarse Sand A Coarse Sand B Coarse Sand C Fine Sand A Fine Sand B Fine Sand C NAPL A NAPL B NAPL C

Particle Size Distribution ASTM D422
       Gravel % 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
       Sand % 93.9 94.2 95.2 92.6 92.7 89.1 97.1 97.3 96.3
       Silt % 5.4 4.9 3.9 6.3 4.9 9.8 2.5 1.2 2.0
       Clay % 0.7 0.9 0.9 1.1 2.4 1.1 0.4 1.5 1.7

Sample Description  ASTM D2487

Atterburg Limits ASTM D4317
     LL NA NA NV NA NA NA NA NA NA
     PL NP NP NP NP NP NP NP NP NP
     PI NP NP NP NP NP NP NP NP NP

USCS Classification ASTM D2487 SP-SM SP-SM SP SP-SM SP-SM SP-SM SP SP SP

Moisture Content ASTM D2216
     Average ASTM Moisture Content % 14.54 9.33 8.77 19.48 18.80 19.02 19.26 19.10 19.47
     Average Percent Solids % 87.35 91.47 91.94 83.70 84.18 84.02 83.85 83.96 83.71

Loss on Ignition ASTM D2974
       ASTM Moisture Content % 12.09 11.88 12.25 19.55 19.21 19.74 18.11 18.35 18.31
       Average Loss on Ignition @ 440°C % 0.06 0.12 0.15 0.09 0.06 0.29 3.37 3.23 3.28

Notes:
ASTM = American Society for Testing and Materials
LL = Liquid Limit
PL = Plastic Limit
PI = Plasticity Index
NV = Non viscous
NP = Non plastic
NT = Not tested
NA = not applicable
SP-SM = poorly graded sand with silt
SM = silty sand
NAPL = non-aqueous phase liquid
°C = degree Celcius
% = Percent
Sample descriptions based on the Unified Classification System. 
Sample color determined by the Munsell Soil Color Charts.

Light brown 
poorly graded 
sand with silt

Black poorly 
graded sand

Untreated Material

Tan poorly 
graded sand with 

silt

Tan poorly 
graded sand with 

silt

Tan poorly 
graded sand with 

silt

Black poorly 
graded sand

Black poorly 
graded sand

Light brown 
poorly graded 

sand

Light brown
poorly graded 
sand with silt

American Creosote Works
Pensacola, Escambia County, Florida

Table D-1
Untreated Physical Properties Testing

Testing Parameter
Test 

Method
Unit

Page 1 of 1
Created by: KEMRON

Checked by: M.Randolph 8/16/19





Moisture Content (%) Dry Density (pcf) Wet Density (pcf) K (cm/s)

BW 03 111 Moist greyish brown clay UD 37.2 82.0 113 1.1 x 10 -9

BW 05 111 Moist greyish brown clay UD 38.7 81.0 112 2.0 x 10 -9

BW 08 111.8 Moist greyish brown clay UD 37.5 83.0 114 1.4 x 10 -9

BW 13 111 Moist greyish brown clay UD 35.3 82.4 112 1.5 x 10 -9

Notes:
ASTM - American Society for Testing and Materials
UD= Undisturbed Sample (Shelby Tube)
pcf = pounds per cubic foot
cm/sec = centemeter per sec
% = percent
BW = barrier wall
k = hydraulic conductivity 

Description

Pensacola, Escambia County, Florida

Table D-2
Basal Clay Layer Hydraulic Conductivity

Sample ID
Depth 
(Feet)

Sample 
Type

Hydraulic Conductivity ASTM D5084

American Creosote Works

Page 1 of 1
Created by: KEMRON

Checked by: M.Randolph 8/16/19





7 22.05 122.7 100.6 26.0 22.7 121.0 98.3 1.2 x 10-7

28 21.63 121.2 99.7 35.3 22.6 119.0 97.4 8.0 x 10-8

7 22.87 118.4 96.3 27.2 23.8 122.0 98.9 2.4 x 10-7

28 22.14 121.3 99.3 49.0 23.7 119.0 96.6 5.1 x 10-8

7 26.53 120.2 95.0 32.1 26.2 121.0 96.1 2.1 x 10-7

28 25.07 121.2 96.9 44.3 26.2 120.0 94.8 9.1 x 10-8

7 30.18 115.5 88.7 32.2 30.7 117.0 89.9 1.1 x 10-7

28 30.06 116.2 89.3 39.8 30.5 118.0 90.2 6.0 x 10-8

7 39.00 112.7 81.1 27.3 38.1 113.0 82.1 1.3 x 10-7

28 38.18 112.2 81.2 47.7 37.6 110.0 80.1 8.7 x 10-8

Notes:
% = Percent
lb/ft3 = pounds per cubic foot
lb/in2 = pounds per square inch
TSF = Tons per square foot
Wt = weight
cm/sec = centimeters per second
BWM = barrier wall mix 
k = hydraulic conductivity 

3.00300.0 4.000.00 1.258.0/4.0

BWM-04
Coarse 
Sand

Type I Portland Cement / 
Wyoming Bentonite Hydrogel

6.0/3.0

Type I Portland Cement / 
Wyoming Bentonite Hydrogel

Coarse 
Sand

BWM-05

300.0 4.25 >4.5

1.25 2.25

0.50 2.75

0.00 2.00

>4.5 >4.5

>4.5 >4.5

300.0 >4.5BWM-01
Coarse 
Sand

Type I Portland Cement / 
Wyoming Bentonite Hydrogel

3.0/2.0

BWM-02
Coarse 
Sand

Type I Portland Cement / 
Wyoming Bentonite Hydrogel

4.0/2.0 300.0

BWM-03
Coarse 
Sand

Type I Portland Cement / 
Wyoming Bentonite Hydrogel

5.0/2.0 300.0

Unconfined Compressive Strength 
ASTM D2166

Hydraulic Conductivity
ASTM D5084

Dry 
Density 
(lb/ft3)

UCS 
(lb/in2)

Moisture 
Content 

(%)

Bulk 
Density 
(lb/ft3)

Water 
Addition 

% by 
Reagent wt.

Table D-3

American Creosote Works
Pensacola, Escambia County, Florida

Sample 
Number

Untreated 
Material 

Type

Cure 
Day

Tier 1 Admixture Testing
Mixture Designs, Pocket Penotrometer, Unconfined Compressive Strength, and Hydraulic Conductivity

Reagent Type and 
Identification Number(s)

Reagent 
Addition 
% by Wet 
Soil wt.

Moisture 
Content 

(%)

Bulk 
Density 
(lb/ft3)

Dry 
Density 
(lb/ft3)

K 
(cm/sec)

Pocket Penotrometer (TSF)

1 Day 3 Day 

1.25 2.75

7 Day5 Day

>4.5
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BWM-06 NAPL
Type I Portland Cement / 

Wyoming Bentonite Hydrogel
4.0/2.0 300.0 0.00 0.00 0.00 28

BWM-06 DUP NAPL
Type I Portland Cement / 

Wyoming Bentonite Hydrogel
4.0/2.0 300.0 0.00 0.00 0.00 28

BWM-07 NAPL
Type I Portland Cement / 

Wyoming Bentonite Hydrogel
5.0/2.0 300.0 0.00 0.00 0.00 28

BWM-07 DUP NAPL
Type I Portland Cement / 

Wyoming Bentonite Hydrogel
5.0/2.0 300.0 0.00 0.00 0.00 28

Notes:
ASTM = American Society for Testing and Materials
TSF = Tons per square foot
UCS = Unconfined Compressive Strength 
Wt= Weight
% = Percent

lb/ft3 = pounds per cubic foot
lb/in2 = pounds per square inch
BWM = barrier wall mix 
NAPL = non-aqueous phase liquid

DUP = duplicate

Pensacola, Escambia County, Florida
American Creosote Works

Mixture Designs, Pocket Penotrometer,Unconfined Compressive Strength, and Hydraulic Conductivity
Tier 2A NAPL Admixture Chemical Compatibility Testing

Table D-4

Sample 
Number

Untreated 
Material 

Type

Cure 
Day

Reagent Type and Identification Number(s)
Reagent Addition 

% by Wet 
Soil wt.

Pocket Penotrometer (TSF)

4 Day 7 Day 14 Day

Water (1) 

Addition
 % by 

Reagent wt.
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EXP-001
50%NAPL/50%

Coarse Sand
Type I Portland Cement / Wyoming Bentonite Hydrogel 5.0/2.0 300.0 1.50 2.50 2.75 2.75

EXP-002
50%NAPL/50%

Coarse Sand
Type I Portland Cement / Wyoming Bentonite Hydrogel 4.0/8.0 300.0 3.50 4.00 4.00 4.00

EXP-003 NAPL Type I Portland Cement / Wyoming Bentonite Hydrogel / GGBFS 3.0/2.0/6.0 300.0 0.00 0.00 0.00 0.00

EXP-004 NAPL Type I Portland Cement / Wyoming Bentonite Hydrogel / GGBFS 4.0/2.0/8.0 300.0 0.00 0.00 0.00 0.00

EXP-005 NAPL Type I Portland Cement / Wyoming Bentonite Hydrogel / GGBFS 6.0/2.0/6.0 300.0 0.00 0.00 0.00 0.00

EXP-006 NAPL Type I Portland Cement / Wyoming Bentonite Hydrogel / GGBFS / Ag Dolomite 4.0/2.0/6.0/10.0 300.0 0.00 0.00 0.00 0.00

EXP-007 NAPL Type I Portland Cement / Wyoming Bentonite Hydrogel / Ag Dolomite 6.0/2.0/10.0 300.0 0.00 0.00 0.00 0.00

EXP-008 NAPL Type I/II Portland Cement / Wyoming Bentonite Hydrogel 10.0/2.0 150.0 0.00 0.00 0.00

EXP-009 NAPL Type I/IIPortland Cement / Hydrated CaO (quick lime) / Wyoming Bentonite Hydrogel 8.0/4.0/2.0 200.0 1.00 1.25 2.00

EXP-010 NAPL Type I/IIPortland Cement / Lime Kiln Dust / Wyoming Bentonite Hydrogel 8.0/8.0/2.0 200.0 0.00 1.00 1.00

EXP-011 NAPL Type I/IIPortland Cement / Hydrated CaO (quicklime) / Wyoming Bentonite Hydrogel 15.0/4.0/2.0 150.0 3.25 >4.5 >4.5

EXP-012 NAPL Type I/IIPortland Cement / Lime Kiln Dust / Wyoming Bentonite Hydrogel 15.0/8.0/2.0 150.0 1.25 3.75 4.50

EXP-013
50%NAPL/25%

Coarse/25%Fine
Type I/IIPortland Cement / Wyoming Bentonite Hydrogel 10.0/2.0 150.0 4.50 >4.5 >4.5

EXP-014
50%NAPL/25%

Coarse/25%Fine
Type I/IIPortland Cement / Hydrated CaO (quick lime) / Wyoming Bentonite Hydrogel 10.0/4.0/2.0 200.0 0.25 0.75 1.00

EXP-015
50%NAPL/25%

Coarse/25%Fine
Type I/IIPortland Cement / Lime Kiln Dust / Wyoming Bentonite Hydrogel 8.0/8.0/2.0 150.0 1.75 2.00 2.50

EXP-016
50%NAPL/25%

Coarse/25%Fine
Type I/IIPortland Cement / Hydrated CaO (quicklime) / Wyoming Bentonite Hydrogel 15.0/4.0/2.0 150.0 >4.5 >4.5 >4.5

EXP-017
50%NAPL/25%

Coarse/25%Fine
Type I/IIPortland Cement / Lime Kiln Dust / Wyoming Bentonite Hydrogel 15.0/8.0/2.0 150.0 2.50 3.25 >4.5

Notes:
TSF = Tons per square foot EXP = Experimental
Wt= Weight CaO = Calcium oxide
% = Percent GGBFS = Ground Granulated Blast Furnace Slag
NAPL = non-aqueous phase liquid Ag = Silver
Shaded areas not tested

American Creosote Works
KEMRON Project No. SH0682

Table D-5

Sample 
Number

Untreated 
Material Type

Experimental Soil Admixture Chemical Compatibility Testing
Mixture Designs & Pocket Penotrometer

Reagent Type and Identification Number(s)
Reagent 

Addition % by
Wet Soil wt. 3 Day 5 Day 7 Day

Pocket Penotrometer (TSF)

14 Day

Water Addition 
% by Reagent 

wt.
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1 Day 3 Day 5 Day 7 Day 14 Day

BWM-03 DUP (A) Coarse Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 5.0/2.0 300.0 1.75 4.25 >4.50 28 23.80 122.7 99.10 35.5

BWM-03 DUP (B) Coarse Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 5.0/2.0 300.0 1.75 4.50 >4.50 28 24.51 122.0 98.00 35.8

BWM-08 NAPL
Type I Portland Cement/High Calcium 

Quicklime/Wyoming Bentonite Hydrogel
15.0/4.0/2.0 150.0 3.25 3.50 4.25 28 35.95 106.5 78.30 47.6 34.97 107.6 79.7 3.59E-07

BWM-08 DUP NAPL
Type I Portland Cement/High Calcium 

Quicklime/Wyoming Bentonite Hydrogel
15.0/4.0/2.0 150.0 3.50 3.75 4.50 28 35.82 106.4 78.30 56.4 34.03 107.2 80.0 2.40E-07

BWM-09 NAPL
Type I Portland Cement/Lime Kiln Dust/Wyoming 

Bentonite Hydrogel
15.0/8.0/2.0 150.0 2.50 3.25 >4.5 28 37.49 105.1 76.50 39.2 32.43 112.1 84.6 1.76E-06

BWM-09 DUP NAPL
Type I Portland Cement/Lime Kiln Dust/Wyoming 

Bentonite Hydrogel
15.0/8.0/2.0 150.0 2.50 3.75 >4.5 28 42.13 104.2 73.30 39.9 33.89 111.1 83.0 2.51E-06

BWM-10 Fine Material Type I Portland Cement/Wyoming Bentonite Hydrogel 5.0/2.0 300.0 0.75 1.00 1.25 2.25 7 38.62 112.8 81.40 14.1

BWM-10 DUP Fine Material Type I Portland Cement/Wyoming Bentonite Hydrogel 5.0/2.0 300.0 0.75 1.00 1.25 2.00 7 38.61 111.1 80.10 14.0

BWM-11 NAPL
Type I Portland Cement/High Calcium 

Quicklime/Wyoming Bentonite Hydrogel
15.0/4.0/2.0 150.0 28 38.96 110.2 79.30 42.0 34.98 111.7 82.8 1.02E-06

BWM-12 NAPL
Type I Portland Cement/Lime Kiln Dust/Wyoming 

Bentonite Hydrogel
15.0/8.0/2.0 150.0 28 41.14 107.2 76.00 30.8 33.93 112.3 83.8 2.03E-06

BWM-13 Fine Material
Type I Portland Cement/High Calcium 

Quicklime/Wyoming Bentonite Hydrogel
15.0/4.0/2.0 150.0 >4.5 >4.5 >4.5 28

BWM-13 DUP Fine Material
Type I Portland Cement/High Calcium 

Quicklime/Wyoming Bentonite Hydrogel
15.0/4.0/2.0 150.0 >4.5 >4.5 >4.5 28

BWM-14 Fine Material
Type I Portland Cement/Lime Kiln Dust/Wyoming 

Bentonite Hydrogel
15.0/8.0/2.0 150.0 >4.5 >4.5 >4.5 28

BWM-14 DUP Fine Material
Type I Portland Cement/Lime Kiln Dust/Wyoming 

Bentonite Hydrogel
15.0/8.0/2.0 150.0 >4.5 >4.5 >4.5 28

American Creosote Works

Hydraulic Conductivity

Water Addition 
% by Reagent 

wt.

Pocket Penotrometer (TSF)
Unconfined Compressive Strength

ASTM D2166

Bulk 
Density 
(lb/ft3)

Moisture 
Content 

(%)

ASTM D5084

Table D-6
Tier 2 Admixture Testing

Mixture Designs, Pocket Penotrometer,Unconfined Compressive Strength, and Hydraulic Conductivity

Pensacola, Escambia County, Florida

KEMRON Sample 
Number

Untreated 
Material Type

Cure DayReagent Type and Identification Number(s)
Reagent Addition 
% by Wet Soil wt. Moisture 

Content 
(%)

Bulk 
Density 
(lb/ft3)

Dry Density 
(lb/ft3)

K (cm/sec)
Dry Density 

(lb/ft3)
UCS (lb/in2)
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1 Day 3 Day 5 Day 7 Day 14 Day

American Creosote Works

Hydraulic Conductivity

Water Addition 
% by Reagent 

wt.

Pocket Penotrometer (TSF)
Unconfined Compressive Strength

ASTM D2166

Bulk 
Density 
(lb/ft3)

Moisture 
Content 

(%)

ASTM D5084

Table D-6
Tier 2 Admixture Testing

Mixture Designs, Pocket Penotrometer,Unconfined Compressive Strength, and Hydraulic Conductivity

Pensacola, Escambia County, Florida

KEMRON Sample 
Number

Untreated 
Material Type

Cure DayReagent Type and Identification Number(s)
Reagent Addition 
% by Wet Soil wt. Moisture 

Content 
(%)

Bulk 
Density 
(lb/ft3)

Dry Density 
(lb/ft3)

K (cm/sec)
Dry Density 

(lb/ft3)
UCS (lb/in2)

BWM-15 Fine Material Type I Portland Cement/Wyoming Bentonite Hydrogel 10.0/2.0 150.0 >4.5 >4.5 >4.5 28 40.70 112.1 79.7 46.9 36.3 114.6 84.1 8.10E-07

BWM-15 DUP Fine Material Type I Portland Cement/Wyoming Bentonite Hydrogel 10.0/2.0 150.0 >4.5 >4.5 >4.5 28 37.45 113.0 82.2 52.7 37.6 113.3 82.3 8.50E-07

BWM-16 Fine Material
Type I Portland Cement/Lime Kiln Dust/Wyoming 

Bentonite Hydrogel
8.0/4.0/2.0 150.0 3.25 4.25 >4.5 28 38.80 114.6 82.6 45.5 34.8 114.2 84.7 1.80E-06

BWM-16 DUP Fine Material
Type I Portland Cement/Lime Kiln Dust/Wyoming 

Bentonite Hydrogel
8.0/4.0/2.0 150.0 3.25 4.50 >4.5 28 36.24 114.2 83.8 55.0 34.5 115.4 85.8 1.30E-06

Notes:
TSF = Tons per square foot
Wt= Weight
% = Percent
lb/ft3 = pounds per cubic foot
lb/in2 = pounds per square inch
cm/sec = centimeters per second
NAPL = non-aqueous phase liquid
DUP = duplicate
BWM = barrier wall mix
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7 Day 14Day

BWM-17 EXP 75%Coarse Sand/ 25% Fine Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 10.0/3.0 300.0 4.25 >4.5

BWM-18 EXP 75%Coarse Sand/ 25% Fine Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 10.0/3.5 300.0 4.00 4.50

BWM-19 EXP 75%Coarse Sand/ 25% Fine Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 12.5/3.0 300.0 3.00 4.00

BWM-20 EXP 75%Coarse Sand/ 25% Fine Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 12.5/3.5 300.0 2.50 3.25

BWM-21 EXP NAPL
Type I Portland Cement/High Calcium Quicklime/

Wyoming Bentonite Hydrogel
15.0/4.0/3.0 150.0 >4.5 >4.5

BWM-22 EXP NAPL
Type I Portland Cement/Lime Kiln Dust/

Wyoming Bentonite Hydrogel
15.0/8.0/3.0 150.0 3.00 >4.5

BWM-23 EXP NAPL
Type I Portland Cement/High Calcium Quicklime/

Wyoming Bentonite Hydrogel
15.0/4.0/3.5 150.0 >4.5 >4.5

BWM-24 EXP NAPL
Type I Portland Cement/Lime Kiln Dust/

Wyoming Bentonite Hydrogel
15.0/8.0/3.5 150.0 3.50 >4.5

BWM-25 EXP NAPL
Type I Portland Cement/High Calcium Quicklime/

Wyoming Bentonite Hydrogel
17.5/4.0/3.0 150.0 4.50 4.50

BWM-26 EXP NAPL
Type I Portland Cement/Lime Kiln Dust/

Wyoming Bentonite Hydrogel
17.5/8.0/3.0 150.0 2.75 4.00

BWM-27 EXP NAPL
Type I Portland Cement/High Calcium Quicklime/

Wyoming Bentonite Hydrogel
17.5/4.0/3.5 150.0 >4.5 >4.5

BWM-28 EXP NAPL
Type I Portland Cement/Lime Kiln Dust/

Wyoming Bentonite Hydrogel
17.5/8.0/3.5 150.0 1.25 2.00

Notes:
TSF = Tons per square foot
Wt= Weight
% = Percent
NAPL = non-aqueous phase liquid

EXP = Experimental
BWM = barrier wall mix

Reagent Addition 
% by Wet Soil wt.

Water 
Addition % by 
Reagent wt.

Pocket Penetrometer (TSF)

Table D-7
Tier 2 Supplemental Evaluations

Mixture Designs and Pocket Penotrometer

Pensacola, Escambia County, Florida
American Creosote Works

KEMRON Sample 
Number

Untreated Material Type Reagent Type and Identification Number(s)
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BWM-17 75% Coarse Sand/25% Fine Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 10.0/3.0 300.0 1.00 1.50 3.00 4.50 28 51.78 107.6 70.9 23.0 48.3 107.0 72.1 8.7 x 10-7

BWM-17 DUP 75% Coarse Sand/25% Fine Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 10.0/3.0 300.0 28 61.31 116.2 72.0 25.0 49.1 112.0 75 8.3 x 10-7

BWM-18 75% Coarse Sand/25% Fine Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 10.0/3.5 300.0 1.25 1.75 3.50 >4.5 28 40.96 109.9 78.0 24.1 46.6 106.0 72.4 6.9 x 10-7

BWM-18 DUP 75% Coarse Sand/25% Fine Sand Type I Portland Cement/Wyoming Bentonite Hydrogel 10.0/3.5 300.0 28 49.63 115.1 76.9 21.7 45.5 108.0 74.3 6.9 x 10-7

BWM-23 NAPL
Type I Portland Cement/High Calcium Quicklime/Wyoming 

Bentonite Hydrogel
15.0/4.0/3.5 150.0 >4.5 >4.5 >4.5 >4.5 28 40.85 107.1 76.0 81.6 41.2 112.0 79.3 3.8 x 10-8

BWM-23 DUP NAPL
Type I Portland Cement/High Calcium Quicklime/Wyoming 

Bentonite Hydrogel
15.0/4.0/3.5 150.0 28 36.95 107.2 78.3 81.0 35.8 109.0 80.1 3.3 x 10-8

BWM-24 NAPL
Type I Portland Cement/Lime Kiln Dust/Wyoming 

Bentonite Hydrogel
15.0/8.0/3.5 150.0 3.25 >4.5 >4.5 >4.5 28 41.76 106.7 75.3 69.1 40.6 109.0 77.6 4.7 x 10-8

BWM-24 DUP NAPL
Type I Portland Cement/Lime Kiln Dust/Wyoming 

Bentonite Hydrogel
15.0/8.0/3.5 150.0 28 32.33 105.8 82.2 55.4 38.8 108.0 78 4.3 x 10-8

Notes:
Type I/II Portland Cement #842
Wyoming Bentonite #807
High Calcium Quicklime #1112
Lime Kiln Dust#1054
TSF = Tons per square foot
Wt= Weight
% = Percent

lb/ft3 = pounds per cubic foot
lb/in2 = pounds per square inch
cm/sec = centemeter per sec
BW = barrier wall
k = hydraulic conductivity 
NAPL = non-aqueous phase liquid
Each mixtures were prepared as one batch. UCS and Hydraulic Conductivity testing were performed in duplicate tests.

3 Day

Pocket Penetrometer (TSF)

21 Day

American Creosote Works

Unconfined Compressive Strength
ASTM 2166

Hydraulic Conductivity
ASTM D5084

K (cm/sec)
Dry Density 

(lb/ft3)
UCS 

(lb/in2)
Moisture 

Content (%)

Bulk 
Density 
(lb/ft3)

Table D-8
Tier 2 Compatability Testing

Mixture Designs, Pocket Penotrometer, Unconfined Compressive Strength, and Hydraulic Conductivity

Pensacola, Escambia County, Florida

KEMRON Sample 
Number

Untreated Material Type Cure DayReagent Type and Identification Number(s)
Reagent Addition 
% by Wet Soil wt. Moisture 

Content (%)

Bulk 
Density 
(lb/ft3)

Dry Density 
(lb/ft3)1 Day 5 Day 7 Day

Water (1) 

Addition % by 
Reagent wt.
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Moisture 
Content (%)

Bulk Density 
(lb/ft3)

Dry Density 
(lb/ft3)

UCS (lb/in2)

BWM-29
75% Coarse Sand/

25% Fine Sand
Type I Portland Cement/Wyoming Bentonite Hydrogel 12.5/3.5 300.0 7 69.51 90.4 53.3 7.8

BWM-30
75% Coarse Sand/

25% Fine Sand
Type I Portland Cement/Wyoming Bentonite Hydrogel 15.0/3.5 300.0 7 55.96 111.6 71.6 16.3

Notes:
Type I/II Portland Cement #842

Wyoming Bentonite #807

Wt= Weight

% = Percent

lb/ft3 = pounds per cubic foot

lb/in2 = pounds per square inch
BWM = barrier wall mix

Table D-9
Confirmation Testing

Mixture Designs and Unconfined Compressive Strength

Pensacola, Escambia County, Florida

KEMRON Sample 
Number

Untreated Material 
Type

Cure 
Day

Reagent Type and Identification Number(s)
Reagent 

Addition % by 
Wet Soil wt.

American Creosote Works

Water (1) 

Addition % by 
Reagent wt.

Unconfined Compressive Strength
ASTM D2166
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Notes:
Type I Portland Cement #842 % = Percent
Wyoming Bentonite #807 lb/ft3 = pounds per cubic foot
High Calcium Quicklime #1112 lb/in2 = pounds per square inch
Lime Kiln Dust #1054 103/104 day UCS and Hydraulic Conductivity testing were performed in duplicate tests. 
Wt= Weight k = hydraulic conductivity 
NAPL = non-aqueous phase liquid cm/sec = centimeters per second
DUP = duplicate

111 86.3 1.1 x 10-7

BWM-24 20C DUP NAPL
Type I Portland Cement/Lime Kiln 

Dust/Wyoming Bentonite Hydrogel
15.0/8.00/3.50 150.0 103 41.31 105.0 74.3 99.6 28.9 114 88.3 3.1 x 10-7

BWM-24 20C NAPL
Type I Portland Cement/Lime Kiln 

Dust/Wyoming Bentonite Hydrogel
15.0/8.00/3.50 150.0 103 41.44 105.1 74.3

103 33.52 104.7 78.4 106.5 33.4

36.7

37.1

28.6

103 40.37

211.477.1

96.4

107 80.5 8.6 x 10-8

150.015.0/4.00/3.50
Type I Portland Cement/High Calcium 

Quicklime/Wyoming Bentonite Hydrogel
NAPLBMW-23 20C

BMW-23 20C DUP NAPL
Type I Portland Cement/High Calcium 

Quicklime/Wyoming Bentonite Hydrogel
15.0/4.00/3.50 150.0

6.4 x 10-879.610633.5107.077.7105.435.73103

Table D-10
Thermal Compatibility Testing

Mixture Designs, Unconfined Compressive Strength, and Hydraulic Conductivity

Pensacola, Escambia County, Florida

KEMRON Sample 
Number

Untreated 
Material Type

Reagent Type and Identification Number(s)
Reagent 

Addition % by 
Wet Soil wt.

Water (1) 

Addition % by 
Reagent wt.

Cure Day

Unconfined Compressive Strength              
ASTM D2166

Hydraulic Conductivity                            
ASTM D5084

Moisture 
Content (%)

K (cm/sec)
Bulk 

Density 
(lb/ft3)

Dry 
Density 
(lb/ft3)

UCS 
(lb/in2)

Moisture 
Content (%)

Bulk 
Density 
(lb/ft3)

Dry 
Density 
(lb/ft3)

American Creosote Works

110 80.8 3.1 x 10-8

BWM-23 80C DUP NAPL
Type I Portland Cement/High Calcium 

Quicklime/Wyoming Bentonite Hydrogel
15.0/4.00/3.50 150.0 108 78.3 1.3 x 10-8108.4 77.2 202.5 38.4

BWM-23 80C NAPL
Type I Portland Cement/High Calcium 

Quicklime/Wyoming Bentonite Hydrogel
15.0/4.00/3.50 150.0 103 40.89 108.7

7.8 x 10-8

BWM-24 80C DUP NAPL
Type I Portland Cement/Lime Kiln 

Dust/Wyoming Bentonite Hydrogel
15.0/8.00/3.50 150.0 103 39.35 107.9 77.4

106.4 74.3 125.0 36 110 81.2BWM-24 80C NAPL
Type I Portland Cement/Lime Kiln 

Dust/Wyoming Bentonite Hydrogel
15.0/8.00/3.50 150.0 103 43.22

77.6 3.6 x 10-8

BWM-23 100C DUP NAPL
Type I Portland Cement/High Calcium 

Quicklime/Wyoming Bentonite Hydrogel
15.0/4.00/3.50 150.0 103 41.20

103 41.30 107.2 75.9 236.3 39.6BWM-23 100C NAPL
Type I Portland Cement/High Calcium 

Quicklime/Wyoming Bentonite Hydrogel
15.0/4.00/3.50 150.0 108

Type I Portland Cement/Lime Kiln 
Dust/Wyoming Bentonite Hydrogel

15.0/8.00/3.50 150.0

3.7 x 10-8

BWM-24 100C NAPL
Type I Portland Cement/Lime Kiln 

Dust/Wyoming Bentonite Hydrogel
15.0/8.00/3.50 150.0 103 42.01 109.6 77.1

108.2 76.6 271.8 38.8 109 78.2

120.5 38.1 109 79.0 9.4 x 10-8

4.7 x 10-9

BWM-23 125C DUP NAPL
Type I Portland Cement/High Calcium 

Quicklime/Wyoming Bentonite Hydrogel
15.0/4.00/3.50 150.0 104 42.91 108.2 75.7

107.1 75.1 355.6 40.3 107 76.2BWM-23 125C NAPL
Type I Portland Cement/High Calcium 

Quicklime/Wyoming Bentonite Hydrogel
15.0/4.00/3.50 150.0 104 42.53

282.4 109 79.4 3.4 x 10-9

BWM-24 125C NAPL
Type I Portland Cement/Lime Kiln 

Dust/Wyoming Bentonite Hydrogel
15.0/8.00/3.50 150.0

110 79.8 3.0 x 10-7103 43.34 107.9 75.3 131.0 37.6

151.1 37.3 109 79.4 1.3 x 10-7

BWM-24 100C DUP NAPL

BWM-24 125C DUP NAPL
Type I Portland Cement/Lime Kiln 

Dust/Wyoming Bentonite Hydrogel
15.0/8.00/3.50 150.0 104 48.04

104 41.85

2.1 x 10-6107.3 72.5 204.3 41.1 107 76.0

108 79.3 1.6 x 10-6106.3 74.9 258.1 36.7
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Table E2b
Soil Excavation Volumes Calculations

American Creosote Works Site
Pensacola, Escambia County, Florida

Area and Volume Summary

Assumptions
Swell factor 1.15 assumed swell factor for silt and sand

Barrier Wall Area: 190,012 ft2

4.36 acre
Barrier Wall Average Depth: 115 ft
Volume Inside Barrier Wall: 809,310 bcy  (1,770-ft perimeter)

Average Contaminated
Overburden/ 

Sidewall Total Swell Total
Thickness Volume* Volume† Volume Factor Volume

(ft2) (acre) (ft bls) (bcy) (bcy) (bcy) (lcy)
PHASE 1 - EXCAVATION OF CMZ-4B OFFSITE SOILS AND ON SITE STOCKPILING 
CMZ-4B Off Facility Surface Soil  - - varies 34,900 0 34,900 1.15 40,135

PHASE 2A - BARRIER WALL CONSTRUCTION 
CMZ-1 Soil Beyond Barrier Wall Extent (1 - 3 ft bls) 31,843 0.73 2.00 2,359 1,179 3,538 1.15 4,069
Spoils Return from Barrrier Wall Construction - 3,000 - 3,000 1.15 3,450
Barrier Wall Leveling 76,270 1.75 1.31 3,700 - 3,700 1.15 4,255
Total Earthwork Volume - Barrier Wall Containment: 43,959 1,179 45,138 1.15 51,909

Average Contaminated
Overburden/ 

Sidewall Total Swell Total
Thickness Volume* Volume† Volume Factor Volume

(ft2) (acre) (ft bls) (bcy) (bcy) (bcy) (lcy)

Excavation of engineered containment cell 3.00 51,047 0 51,047 1.15 58,704

CMZ-2A/CMZ-4A/PYC Dredging Spoils Pile & Stockpile (45k CY) 3.00 111,295 0 111,295 1.15 127,989
Cap Construction 3.00 44,060 0 44,060 1.15 50,669

Detention Pond Soil 1.50 4,725 0 4,725 1.15 5,434
Total Earthwork Volume - Engineered Containment Cell1: 211,127 0 211,127 1.15 242,796

Notes:
* CAD Take-off
† Above existing land surface
ft 2 - square foot 
ft 3 - cubic foot 
bcy -  bank cubic yard
bls - below land surface
lcy - loose cubic yards

PHASE 2D - FINISH GRADING, STORM DRAINAGE, POND CONSTRUCTION

PHASE 2C - CONTAMINATED SOIL PLACEMENT, CAP CONSTRUCTION

PHASE 2B - SURFACE SOIL EXCAVATION, GRADING ECC SURFACE, & INSTALLATION OF ECC BOTTOM LINER

Contaminated
Area 

Contaminated
Area 

4.36 acre Barrier Wall Containment

5.33 acre Engineered Containment Cell
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Appendix E4
Am

erican Creosote W
orks Site

Barrier W
all and Excavation Rem

edial Design
Best M

anagem
ent Practices Evaluated for U

se in the Rem
edial Action

Best M
anagem

ent Practice
Applicability

For landfill covers and other plant-based system
s, use organic 

m
aterial such as com

post instead of chem
ical fertilizers t+3:9o 

am
end

the
soil

A vegetative layer w
ill be installed on the cap. Com

post m
ay be 

considered to am
end the soil rather than chem

ical fertilizers.

For landfill covers, use m
inim

um
 slope w

hile m
aintaining proper 

drainage to reduce the volum
e of fill m

aterial required.
Fill m

aterial used in ECC and Barrier W
all Cap consruction w

ill 
be m

inim
ized and generally lim

ited to topsoil for the vegetative 
layer.  The subgrade for the closure cap w

ill consist of the 
excavated and com

pacted w
astes from

 onsite. 

M
axim

ize the reuse of existing w
ells for sam

pling, injections, or 
extractions, w

here appropriate, and/or design w
ells for future 

reuse.

W
hile som

e of the existing w
ells w

ill require abandonm
ent due 

to construction activities, som
e of the w

ells are anticipated to 
be reused for sam

pling in the rem
edial action.

Select products that are environm
entally preferable (w

hen 
com

pared to other products serving the sam
e purpose) w

ith respect 
to raw

 m
aterials consum

ption, m
anufacturing processes and 

locations, packaging, distribution, recycled content and recycling 
capability, m

aintenance needs, and disposal procedures. Explore 
the GSA Sustainable Facilities tool at https:// sftool.gov/ for a list of 
greener options.

W
hen ordering products the G

SA Sustainable Facility tool can 
be used to find a list of greener options.

Steam
-clean or use phosphate-free detergents or biodegradable 

cleaning products instead of organic solvents or acids to 
decontam

inate sam
pling and other equipm

ent.

Equipm
ent w

ill be steam
 cleaned and phosphate-free 

detergents w
ill be used in sam

pling equipm
ent 

decontam
ination. O

ther equipm
ent w

ill be decontam
inated at 

the
end

ofuse
atthe

Site
U

se biobased products to reduce petroleum
 use or enhance 

degradation of m
aterial. For exam

ple, use biodegradable seed 
m

atting, or erosion control fabrics containing agricultural by-
products; use algae-based oils, soybean oil, or w

aste/by-products 
from

 forestries, plant nurseries, or food processing/retail industries 
as a substrate for biorem

ediation.

Biodegradable seed m
atting of erosion control fabrics 

containing agricultural by-products can be considered for 
vegatation restoration.

U
se by-products, w

aste, or less refined m
aterials in place of refined 

chem
icals or m

aterials (for exam
ple, cheese w

hey, m
olasses, 

com
post, or off-spec food products for inducing anaerobic 

conditions; lim
estone in place of concentrated sodium

 hydroxide for 
neutralization; fly ash or slag as a com

ponent in concrete).

Fly ash w
ill be used in stabilizing barrier w

all spoils.

U
se m

aterials w
ith recycled content (for exam

ple, concrete and/or 
asphalt from

 recycled crushed concrete and/or asphalt; plastic 
m

ade from
 recycled plastic; geotextile fabrics/tarps m

ade w
ith 

recycled contents).

Geotextiles could be m
ade w

ith recycled contents.

U
se biodiesel produced from

 w
aste or cellulose-based products to 

pow
er equipm

ent.
Biodiesel could be used to pow

er large equipm
ent, depending 

on availability and equipm
ent com

patability.

U
se gravity flow

 w
herever feasible instead of additional pum

ps to 
transfer w

ater after subsurface extraction.
Gravity flow

 w
ill be considered in design of the head 

m
aintenance system

.

U
se solar pow

er pack system
 for low

-pow
er system

 dem
ands (for 

exam
ple, security lighting, system

 telem
etry).

Solar pow
er could be considered for security/w

ork lighting.

Pow
er and Fuel

M
aterials
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orks Site

Barrier W
all and Excavation Rem

edial Design
Best M

anagem
ent Practices Evaluated for U

se in the Rem
edial Action

Best M
anagem

ent Practice
Applicability

Buy carbon offset credits (for exam
ple, for airline flights) w

hen in 
person m

eetings are required.
In person m

eetings w
ill be m

inim
ized.

Choose equipm
ent and product vendors w

ith production and 
distribution centers near the Site to m

inim
ize fuel consum

ption 
associated w

ith delivery.

Vendors near the Site could be used to m
inim

ize fuel 
consum

ption.

Choose suppliers that w
ill take back scraps or unused m

aterials.
Som

e subcontractors w
ill take backscraps and recycle them

. 

Contract a laboratory that uses green practices and/or chem
icals.

Groundw
ater sam

ples could be sent to a lab that uses green 
practices.

Designate collection points for com
postable m

aterials and routine 
recycling of single-use item

s such as m
etal, plastic, and glass 

containers; paper and cardboard; and other item
s that m

ay be 
recycled locally.

Collection points for com
postable m

aterial and recycling 
m

aterials could be designated so that they m
ay be properly 

recycled.

Select facilities w
ith green policies for w

orker accom
m

odations and 
periodic m

eetings.
Facilities w

ith green policies could be selected for w
orker 

accom
odations.

Select local w
aste disposal and recycling facilities to m

inim
ize 

transportation im
pacts.

Local w
aste and recycling facilities w

ill be used.

U
se a local laboratory to m

inim
ize transportation im

pacts.
If possible, local laboratories could be used to m

inim
ize 

transportation im
pacts.

U
se local staff (including subcontractors) w

hen possible to m
inim

ize 
transportation im

pacts.
Local subcontractors could be used, w

hen possible, to m
inim

ize 
transportation im

pacts. This is m
ore likely for non-specialized 

activities, such as pre-construction and Site preparation w
ork.

For PRBs, use existing excavation, deep soil m
ixing, injection or 

other subsurface infrastructure to m
inim

ize volum
e of excavated 

soil.

Although not a PRB, the barrier w
all construction design 

includes use of in situ cutter soil m
ixer technology w

hich 
m

inim
izes excavated soil.

Reuse or recycle recovered product (such as resale of captured 
petroleum

 products, precipitated m
etals) and m

aterials (for 
exam

ple, cardboard, plastics, asphalt, concrete).

Products and m
aterials could be reused after decontam

ination.

Reuse or reinject treated or uncontam
inated groundw

ater to the 
subsurface to recharge an aquifer rather than discharging (for 
exam

ple, N
PDES or PO

TW
) as perm

issible. For exam
ple, use w

ater 
for irrigation, dust control, or to am

end w
etlands.

Reuse of treated groundw
ater to recharge aquifer could be 

considered, rather than discharging. 

Segregate drilling or excavation w
aste based on location and 

com
position to reduce the volum

e of drilling w
aste disposed off-

site; collect needed analytical data to m
ake onsite reuse decisions.

Designated clean soil can be stockpiled in areas of 
uncontam

inated m
aterial.  

U
se dedicated m

aterials (that is, re-use of sam
pling equipm

ent and 
non-use of disposable m

aterials/equipm
ent) w

hen perform
ing 

m
ultiple rounds of sam

pling.

Reusable/dedicated sam
pling equipm

ent could be used for 
groundw

ater perform
ance m

onitoring.

U
se drilling m

ethods w
hich m

inim
ize the generation and disposal of 

cuttings (for exam
ple, sonic technology).

If borings/w
ells are to be installed, sonic drilling could be 

considered to m
inim

ize cutting generation.

Project Planning and Team
 M

anagem
ent

Sam
pling and Analysis

Residual Solid and Liquid W
aste
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erican Creosote W
orks Site

Barrier W
all and Excavation Rem

edial Design
Best M

anagem
ent Practices Evaluated for U

se in the Rem
edial Action

Best M
anagem

ent Practice
Applicability

U
se non-invasive techniques to avoid cover dam

age w
hen 

m
onitoring landfill cover integrity; for exam

ple, use open path 
spectroscopy techniques to periodically confirm

 no escape of 
landfillgas

N
on-invasive technologies w

ould be used to m
onitor ECC and 

cap integrity.

Cover filled excavations w
ith biodegradable fabric to control erosion 

and serve as a substrate for ecosystem
s.

Filled excavations off-site of outside of the cap/ECC footprint 
could be covered w

ith biodegradable fabric as a substrate for 
ecosystem

s.
For landfill covers, use low

er perm
eability soils than required by 

regulation w
hen soils are available locally to reduce the am

ount of 
leachate generated.

The soil cover over the cap w
ill be obtained locally and m

ay be 
blended to achieve and optim

um
 com

position.  A low
er 

perm
eability com

position could be designed.
For restoration use a suitable m

ix of trees, shrubs, grasses, etc. to 
preserve or im

prove biodiversity and related ecosystem
 services.

After rem
ediation, the Site is planned for a park w

here a m
ix of 

vegetation could be planted.  The off-site areas w
ill have a 

suitable m
ix replaced and larger trees are to be preserved.

If grass is required, use no-  or low
-m

ow
ing species to m

inim
ize 

m
ow

ing.
Excavation and cap areas planned to be seeded. W

here 
possible, no- or low

-m
ow

ing species could be used.
M

inim
ize clearing of trees and other vegetation throughout 

investigation and cleanup.
If feasible, larger trees w

ill be preserved during cleanup.

Restore and/or m
aintain ecosystem

s in w
ays that m

irror natural 
conditions.

The form
er industrial Site w

ill be reused as a park, returning 
the area back to m

ore natural conditions.
Restrict traffic to confined corridors to m

inim
ize soil com

paction 
and land disturbance during Site activities.

Access to the Site and off-facility construction areas w
ill be 

strictly controlled. Tem
porary access roads on-facility w

ill be 
constructed.

Reuse onsite or local clean m
aterials (for exam

ple, shredded tires, 
crushed concrete) rather than im

porting borrow
 for fill.

Site soils and local m
aterial are expected to be used for backfill.

Select pre-existing, native and non-invasive vegetation for 
phytorem

ediation or restoration activities to m
inim

ize use of w
ater 

and am
endm

ents.

N
ative and non-invasive vegetation could be selected for 

revegetation of the Site and off-site areas to m
inim

ize use of 
w

ater and am
endm

ents.
U

se an integrated pest m
anagem

ent plan or green alternatives (for 
exam

ple, non-chem
ical solarizing technique) to m

inim
ize use of 

chem
ical pesticides.

Green pest m
anagem

ent alternatives could be considered for 
the Site after revegetated.

U
se crushed concrete as a construction aggregate for road base, 

pipe bedding, or landscaping.
Crushed concrete could be considered in access road 
construction.

U
se excavated areas to serve as retention basins in final storm

 
w

ater control plans.
Detention pond is expected to be constructed in clean fill 
excavation area. 

U
se reclaim

ed asphalt pavem
ent as a granular base for new

 roads.
Reclaim

ed asphalt pavem
ent could be considered in access 

road construction.

U
se silica-based spent foundry sands from

 iron, steel, and 
alum

inum
 foundries in soil-related applications such as 

m
anufactured soils and roadw

ay sub- base.

Silica-based spent foundry sands could be considered in access 
road construction.

Capture rainw
ater for tasks such as w

ash w
ater, irrigation, dust 

control, constructed w
etlands, or other uses.

Detention pond w
ater could be used for irrigation or other 

uses.

Surface and Storm
 W

ater

Site Preparation and Land Restoration
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erican Creosote W
orks Site

Barrier W
all and Excavation Rem

edial Design
Best M

anagem
ent Practices Evaluated for U

se in the Rem
edial Action

Best M
anagem

ent Practice
Applicability

W
hen using large equipm

ent, em
ploy auxiliary pow

er units to 
pow

er cab heating and air conditioning w
hen a m

achine/vehicle is 
not operating (such as Sm

artW
ay generator or plug in outlet) to 

reduce idling.

Equipm
ent not in use should be turned off to reduce idling.

Im
plem

ent an idle reduction plan.
An idle reduction plan could be created. 

U
se biodegradable hydraulic fluids on hydraulic equipm

ent such as 
drill rigs.

Biodegradable hydraulic fluids should be used on hydraulic 
equipm

ent such as drill rigs and excavators, loaders, etc. as 
possible based on subcontractor.

U
se electric, hybrid, ethanol, or com

pressed natural gas vehicles 
instead of conventional vehicles.

Equipm
ent is usually deisel but som

e contractors m
ay have 

electric, hybrid, ethanol, or com
pressed natural gas vehicles.

U
se retrofitted engines that use ultra-low

, low
 sulfur diesel, or 

alternative fuels; or filter/treatm
ent devices to achieve BACT or 

M
ACT

Som
e contractors m

ay have equipm
ent w

ith retrofitted engines 
that use ultra-low

, low
 sulfur diesel, or alternative fuels.

U
se Sm

artW
ay transportation retrofits (for exam

ple skirts, air tabs) 
on tractor-trailers w

henever possible.
Sm

artW
ay transportation retrofits could be used on tractor-

trailers transporting excavators, loaders, etc. to the Site. 

N
otes:

BACT - best available control technology
ECC - engineered containm

ent cell
GSA - General Services Adim

inistration
M

ACT - m
axim

um
 achievable control technology

N
PDES - N

ational Pollutant Discharge Elim
ination System

PO
TW

 - publicly ow
ned tream

ent w
orks

PRB - perm
eable reactive barrier

Vehicles and Equipm
ent
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 Acronym
s and Abbreviations 

 ACW
 

Am
erican Creosote W

orks 
am

sl 
above m

ean sea level 
ARAR 

Applicable or Relevant and Appropriate Requirem
ents  

ASTM
 

Am
erican Society of Testing and M

aterials 
Black &

 Veatch 
Black &

 Veatch Special Projects Corp. 
bls 

below
 land surface 

CM
 

Construction M
anager 

CM
Z 

Contam
inated M

edia Zone 
CO

C 
chem

ical of concern 
CQ

A  
Construction Q

uality Assurance 
CQ

AO
 

Construction Q
uality Assurance O

fficer  
CQ

AP 
Construction Q

uality Assurance Plan 
CQ

C 
construction quality control  

CQ
CI  

Construction Q
uality Control Inspector 

CQ
CP 

Construction Q
uality Control Plan 

CTL 
Cleanup Target Level 

cy 
cubic yards 

DN
APL 

dense non-aqueous phase liquid 
ECC 

engineered contam
inant cell  

EPA 
U

.S. Environm
ental Protection Agency 

ESCP 
Erosion and Sedim

entation Control Plan 
°F 

degrees Fahrenheit 
F.A.C. 

Florida Adm
inistrative Code 

FDEP 
Florida Departm

ent of Environm
ental Protection 

FL 
Florida 

ft 
feet  

GCL 
geosynthetic clay liner  

HDPE 
high-density polyethylene 

HSP 
Health and Safety Plan 

IC 
institutional control 

ISCO
 

in situ chem
ical oxidation 

LDPE 
low

-density polyethylene 
LS 

Low
er Sand 

N
APL 

non-aqueous phase liquid 
N

CP 
N

ational Contingency Plan 
O

&
M

 
operations and m

aintenance 
PCP 

pentachlorophenol  
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 pH 
hydrogen ion concentration 

PTW
 

Principal Threat W
aste 

PYC  
Pensacola Yacht Club 

Q
A  

Q
uality Assurance  

Q
C  

Q
uality Control  

RA 
Rem

edial Action 
RCRA 

Resource Conservation and Recovery Act 
RD 

Rem
edial Design 

RE 
Resident Engineer  

RO
D 

Record of Decision 
SCB 

soil-cem
ent bentonite 

Site 
ACW

 Superfund Site 
SO

W
 

Scope of W
ork 

SM
P 

Site M
anagem

ent Plan 
SVO

C 
sem

i-volatile organic com
pound 

U
S 

U
pper Sand  

U
SACE 

U
.S. Arm

y Corps of Engineers 
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 1.0 

Introduction 
Black &

 Veatch Special Projects, Inc. (Black &
 Veatch) has prepared this Construction Q

uality Assurance 
Plan (CQ

AP) for the Am
erican Creosote W

orks (ACW
) Superfund Site (Site) located in Pensacola, 

Escam
bia County, Florida (FL) using the Technical Guidance Docum

ent: Construction Q
uality Assurance 

(CQ
A) for Hazardous W

aste Land Disposal Facilities, U
.S. Environm

ental Protection Agency (EPA)/530-(S) 
SW

-86-031. 

1.1.1 
Purpose 

Construction docum
entation as part of the CQ

AP docum
entation does not sanction the CQ

AP as a 
guarantee of facility construction and perform

ance.  Rather, the prim
ary purpose of the CQ

AP 
docum

entation is to im
prove confidence in the constructed facility through w

ritten evidence that the 
CQ

AP w
as im

plem
ented as proposed and that the construction proceeds in general accordance w

ith the 
draw

ings and specifications. 

1.1.2 
Responsibility and Authority 

The final docum
entation w

ill provide a record that areas of responsibility and lines of authority w
ere 

clearly defined, understood, and accepted by all parties involved in the project.  Signatures of 
appropriate site personnel, the Construction Q

uality Control O
fficer (CQ

AO
), and the contractors w

ill be 
included as confirm

ation that each party understood and accepted the areas of responsibility, lines of 
authority, and perform

ed their function(s) in accordance w
ith the CQ

AP. 

1.2 
SITE O

VERVIEW
 

The ACW
 property is the location of a form

er w
ood treating facility that used creosote and 

pentachlorophenol (PCP) in the treatm
ent processes.  Details concerning the Site location, topography, 

surrounding land use, and other pertinent features are provided in the chart below
: 

Site Description Sum
m

ary  
Item

 
Sum

m
ary 

Address 

The Site is located one block south of the intersection betw
een M

ain Street and Barrancas 
Avenue, betw

een L and F Street, about 500  yards north of Bayou Chico in Pensacola 
(Figure 1-1).   
Approxim

ate address: 1800 G
im

ble Street, Pensacola, FL 32501 
EPA ID: FLD008161994 

Current and 
Future Land U

se 

The land use in the area includes high density residential to the south and w
est w

ith 
com

m
ercial/industrial entities to the north and east.  Ther e is a public park and beach 

located to the south in the Sanders Beach com
m

unity.  N
o schools or churches w

ere 
identified in the investigative area.  Reasonably anticipated future land use of the Site is 
recreational.  The City of Pensacola is planning to turn the property into a park. 

Site Location 
M

ap 
See Figure 1-1. 

Size/Boundaries 
The form

er ACW
 facility is approxim

ately 18 acres in size and is located one block south of 
the intersection betw

een M
ain Street and Barrancas Avenue. 

Adjacent 
Properties  

Several businesses are located north and w
est of the form

er ACW
 facility, including a 

lum
ber com

pany, a form
er auto body shop, and an appliance sales and repair shop.  

Residential areas, w
hich are included as part of the ACW

 Site, border the form
er ACW

 
facility on the east and south, w

ith the nearest residence w
ithin 50 feet (ft) of the form

er 
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 Site Description Sum

m
ary  

Item
 

Sum
m

ary 
facility.  The Pensacola Yacht Club (PYC), w

hich also is considered part of the ACW
 Site, is 

southw
est of the form

er facility (U
.S. Arm

y Corps of Engineers [U
SACE], 2006).   

Site M
ap w

ith 
U

tilities 
See Draw

ings in Attachm
ent 1 of the RD (Black &

 Veatch, 2019). 

Form
er U

se and 
Facilities  

The ACW
 Site is an abandoned w

ood preserving facility that operated from
 1902 through 

Decem
ber 1981.  The ACW

 facility treated w
ood products using only creosote until 1950, 

after w
hich PCP w

as used w
ith increasing frequency until the facility closed in 1981.   

Current Site 
Features  

The form
er ACW

 facility is currently abandoned, and all structures associated w
ith the past 

operations have been dem
olished.  The Site has been fenced to prevent unauthorized 

access.  See Figure 1-2.  An existing 35,000 cubic yard (cy) soil Stockpile, as w
ell as a 

10,000 cy PYC Dredging Spoil Pile, currently exist approxim
ately in the center of the form

er 
ACW

 facility. 

Access Lim
its 

The ACW
 facility is fenced and the form

er creosote non-aqueous phase liquid 
( N

APL)/groundw
ater recovery system

 occupies the w
estern portion of the facility, adjacent 

to the area of the form
er lagoons.  Prim

ary access to the form
er facility is from

 W
est 

Gim
ble Street.   

Topography 
The area surrounding the ACW

 facility is generally flat, w
ith elevations ranging betw

een 12 
and 14 f t above m

ean sea level (am
sl).  The land slopes southw

ard at about 25 ft per m
ile 

tow
ard Pensacola Bay. 

Clim
ate 

The Gulf of M
exico, situated about six m

iles south of Pensacola Bay, m
oderates the clim

ate 
of Pensacola by tem

pering the cold northern w
inds of w

inter and causing cool sea  breezes 
during the daytim

e in sum
m

er.  The average tem
perature for the sum

m
er m

onths is 
around 80 degrees Fahrenheit (°F) w

ith an average daily range of 12.5°F.  Tem
peratures of 

90°F or higher occur on an average of 39 tim
es yearly.  A tem

perature of 100°F or higher 
occurs occasionally.  The average w

inter tem
perature is in the low

 to m
id 50s°F w

ith an 
average daily range of 15.7°F.  Severe cold w

aves are infrequent (EPA, 1994). 
Rainfall is usually w

ell distributed through the year w
ith the greatest frequency norm

ally 
occurring in July and August. The greatest average m

onthly rainfall occurs in July, and the 
low

est occurs in O
ctober.  Seriously destructive hurricanes are occasionally experienced in 

the vicinity.  Hurricanes historically occur from
 early July to m

id-O
ctober (EPA, 1994).  

Hurricane Ivan, a Category 5 hurricane, im
pacted this area in Septem

ber 2004. 

Drinking W
ater 

Supplies  

There is a public w
ater supply w

ells located approxim
ately 1 m

ile north of the ACW
 facility.  

The  Sand-and-Gravel aquifer in the vicinity of the Site has been classified as a Class G
-II 

groundw
ater aquifer under Florida Adm

inistrative Code (F.A.C.) Chapter 62-520.410. 

Surface W
ater  

M
ost surface w

ater drainage in the area is by overland sheet flow
 through the streets and 

storm
 drains south of the ACW

 facility into Bayou Chico/Pensacola Bay, and previously by 
w

ay  of a form
er drainage ditch on the PYC property.  The City of Pensacola com

pleted the 
construction in 2012 of a new

 storm
 w

ater line to redirect storm
 w

ater from
 entering the 

drainage ditch on the PYC property. 

U
tilities 

The 2018 boundary survey indicates m
ost of utilities are located on the northw

est of the 
site.  U

tilities include a w
ater-line, m

eters, pum
p controls, electric boxes, and a treatm

ent 
system

.  

1.3 
O

PERATIO
N

AL AN
D REGU

LATO
RY HISTO

RY 
W

ood-preserving operations w
ere conducted at the ACW

 facility from
 1902 until Decem

ber 1981.  Prior 
to 1950, creosote w

as used exclusively to treat w
ood poles.  ACW

 began pressure-treating the lum
ber, 

using PCP and N
um

ber 2 fuel oil m
ixture in 1950.  This process increased during the later years of the 
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 ACW

 operations.  The dioxin/furan contam
ination present at the Site resulted from

 the use of PCP as a 
w

ood treating chem
ical, because dioxins/furans are a com

m
on im

purity in com
m

ercial grade PCP and 
are released w

hen the PCP is heated.  

Four surface im
poundm

ents w
ere in the w

estern portion of the ACW
 facility.  The M

ain and O
verflow

 
ponds, located adjacent to L Street, w

ere used for disposal of process w
astes.  During operations, ACW

 
discharged liquid process w

astes into the tw
o unlined surface im

poundm
ents.  Prior to 1970, w

aste 
w

ater in these ponds w
as allow

ed to overflow
 through a spillw

ay, then flow
 through the streets and 

storm
 drains into a ditch on the PYC property and then into Bayou Chico and Pensacola Bay.  In later 

years, liquid w
astes w

ere draw
n off the larger lagoons and collected in the sm

aller Railroad 
Im

poundm
ent and Holding Pond or w

ere spread out on the ground in designated "Spillage Areas" on the 
facility.  Additional discharges occurred during periods of heavy rainfall and flooding w

hen the ponds 
overflow

ed the containm
ent dikes.   

1.4 
O

VERVIEW
 O

F SITE CO
N

TAM
IN

ATIO
N

 
Prior investigations have determ

ined that the Site is im
pacted by a large volum

e of creosote dense non-
aqueous phase liquid (DN

APL).  Tw
o zones of N

APL have been identified under the form
er w

aste ponds, 
in the U

pper Sand (U
S) U

nit at approxim
ately 30 ft below

 land surface (bls) and in the Low
er Sand (LS) 

U
nit at 75-100 ft bls, respectively.  W

hile prior Site investigations indicated that N
APL beneath the 

form
er facility w

aste ponds w
as lim

ited to depths of 20-100 ft bls in O
ctober 2011, N

APL w
as confirm

ed 
at a depth of 136 ft bls as a thin stringer of creosote in an area im

m
ediately east of the form

er w
aste 

ponds.  This is the deepest recorded observation of N
APL at the Site.  The lateral extent of observed 

N
APL in the LS U

nit is lim
ited to w

ithin the facility boundaries.  N
APL in the LS Unit extends south along 

pathw
ay of the form

er PYC Ditch to a depth of 49 ft bls.  Dissolved groundw
ater contam

ination contains 
elevated levels of sem

i-volatile organic com
pounds (SVO

Cs; including naphthalene and carbazole), 
benzene, and PCP have been detected across the ACW

 Site.  The deepest docum
ented extent of 

naphthalene and PCP above Cleanup Target Levels (CTLs) w
ere detected in the 167-177 ft interval at 

m
onitoring w

ell CW
9.  CW

9 is located 900 ft south of the southern ACW
 facility boundary. 

1.5 
SITE SELECTED REM

EDY  
The ACW

 RD has been segm
ented into three m

ain com
ponents.  Part 1 of the RD contains the design for 

the on-facility slurry w
all and cap, and excavation and containm

ent of on-facility and off-facility surface 
soils.  Part 2 of the RD addresses a design approach to rem

ediate creosote N
APL present in shallow

 and 
deep saturated soils that lies outside the proposed onsite slurry w

all.  Part 3 of the RD addresses 
groundw

ater in situ chem
ical oxidation (ISCO

) and biorem
ediation treatm

ent com
ponents of the overall 

rem
edy.    

The rem
edy w

as selected to address Site contam
ination in the surficial and subsurface soil.  The 

objectives of the rem
edy w

ill be to prevent exposure to contam
inated surface and subsurface soil and 

prevent m
igration of soil and DN

APL source m
aterial.  Per the Record of Decision (RO

D; EPA, 2017), soil 
cleanup goals are focused on polycyclic arom

atic hydrocarbons (PAHs) and dioxins (Table 1-1). 

The DN
APL present in the subsurface w

as identified as a principal threat w
aste (PTW

) in the RO
D.  In 

treatm
ent of a PTW

, N
ational Contingency Plan (N

CP) expectations include active treatm
ent, “w

ith 
priority placed on treating w

aste that is liquid, highly toxic or highly m
obile”.  Treatm

ent of principal 
threats “w

ill be com
bined w

ith engineering controls (such as containm
ent) and institutional controls 

(ICs), as appropriate, for treatm
ent residuals and untreated w

aste” (EPA,1991).  PTW
 m

aterials at this 
Site w

ill be addressed effectively through containm
ent (Contam

inated M
edia Zone [CM

Z]-1) and 
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 isolated in the on-site barrier w

all and capped w
ith a final cover that m

eets Resource Conservation and 
Recovery Act (RCRA) Subtitle C landfill requirem

ents that are identified as Action-specific Applicable or 
Relevant and Appropriate Requirem

ents (ARARs; CM
Z-3, CM

Z-4B).  The rem
edy is based upon isolation 

and containm
ent of the DNAPL and contam

inated surficial and subsurface soil using a soil-cem
ent 

bentonite (SCB) slurry barrier w
all.  Slurry w

alls are non-structural subsurface barriers.  These w
alls are 

typically constructed using the slurry trench m
ethod of construction w

here a trench is excavated under 
a bentonite slurry and is “keyed” into the underlying bedrock.  The slurry acts to keep the trench open 
during excavation operations until a m

ixture of blended soil, Portland cem
ent, and bentonite clay is used 

to backfill the trench and create the final underground vertical barrier.  The addition of cem
ent to the 

backfill blend creates a m
ore stable w

all w
hile still m

aintaining a sufficiently low
 perm

eability. 

Due to the com
plexity of the Site, it w

as divided into five separate CM
Zs to aid in the screening, 

evaluation and selection of rem
edies.  The selected rem

edies for CM
Zs, as pertaining to this Part 1 

Rem
edial Design (RD), are presented below

. 

1.5.1 
CM

Z-1 Alternative #2 (Barrier W
all Containm

ent w
ith Cap) 

Alternative #2 for CM
Z-1 consists of a barrier w

all constructed using a cutter soil m
ixer technology, or 

other in situ m
ixing m

ethod approved by the Engineer, surrounding the zone and a RCRA subtitle C cap 
and cover.  This alternative w

ould provide physical isolation and hydraulic containm
ent of the top, base, 

and side boundaries of the zone.  The barrier w
all w

ould be installed to a depth of approxim
ately 115 ft 

below
 the nom

inal ground surface.  The isolation cell created offers an additional advantage to this 
rem

edy, as it w
ill provide isolation of additional deeper soil that m

ay have low
er but appreciable levels 

of contam
ination.  The cutter soil m

ixer m
ethod w

ould result in a w
all thickness of approxim

ately 3-ft.  
The entire area w

ill be covered w
ith a com

bination of geosynthetic clay liner (GCL) and low
-density 

polyethylene (LDPE) or high-density polyethylene (HDPE) liner, to contain PTW
 as excavated and placed 

from
 CM

Z-4B O
ff Facility Surface Soil and CM

Z-1.  The com
posite cap w

ill also elim
inate hum

an exposure 
pathw

ays, prevent infiltration of surface w
ater, and subsequent leaching of the chem

icals of concern 
(CO

Cs). 

1.5.2 
CM

Z-4A Alternative #2 (Excavation, Encapsulate O
n-facility CM

Z-2A/3 Areas) 
CM

Z-4A Alternative #2 (Excavation, Encapsulate O
n-facility CM

Z-2A/3 Areas) includes excavation of all 
unsaturated contam

inated surficial soil on the form
er facility and surficial soil in CM

Z-2A from
 0 to 3-ft 

bls.  All this soil w
ill be placed inside the CM

Z-2A/3 Areas and capped for long-term
 isolation.  Those soils 

w
ill be placed w

ith the area of contam
ination onsite.  The resulting engineered contam

inant cell (ECC) 
w

ill be com
pleted w

ith a RCRA subtitle C cap w
ith hydro seeding.  Excavation and placem

ent w
ill include 

all appropriate engineering controls for dust control and m
onitoring.   

All CM
Z-4A soil except for soil that currently overlays CM

Z-3, and the soil currently overlying CM
Z-3 w

ill 
also be placed inside the ECC for long-term

 isolation.  The 35,000 cy soil stockpile, as w
ell as the 10,000 

cy PYC Dredging Spoil Pile that currently exist on the form
er ACW

 facility w
ill be spread over the CM

Z-
2A/3 areas in the ECC.  

1.5.3 
CM

Z-4B Alternative #4 (Excavation/ Disposal O
n-facility in Barrier W

all [CM
Z-1] and 

Encapsulate O
n-facility [CM

Z-2A/3]) 
CM

Z-4B Alternative #4 (Excavation/Disposal O
n-facility) w

as chosen as the recom
m

ended rem
edy for 

this zone.  This Alternative includes excavation of all unsaturated contam
inated surficial soil located off-

facility at depths ranging from
 6 inches to a m

axim
um

 depth of 3-ft bls (top of the average w
ater table).  

The soil w
ould be spread over the CM

Z-1 Barrier W
all Cap area and the CM

Z-2A/CM
Z-3 areas for long-
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 term

 isolation in the ECC.  The resulting caps w
ill be com

pleted w
ith a RCRA subtitle C cap w

ith hydro 
seeded.  Excavation and placem

ent w
ould include all appropriate engineering controls for dust control 

and m
onitoring.   

The encapsulation of the CM
Z-2A/3 areas in an ECC to provide further protection of the groundw

ater 
and w

ill level out the heights of these tw
o capped areas.  At the end of rem

edial action (RA), there w
ill 

be tw
o RCRA subtitle C caps onsite, one covering the footprint of CM

Z-1 and a second one covering the 
CM

Z-2A/3 Areas. 

The selected rem
edies for this Part 1 w

ill only consist of the construction of barrier w
all at CM

Z-1 to a 
depth of approxim

ately 115 ft using the cutter soil m
ixer technique, or other in situ m

ixing m
ethod 

approved by the Engineer, to isolate the highest percentage of m
ass; and excavation of CM

Z-1, -2A, -3 
(Stockpiles), -4A on-facility and CM

Z-4B off-facility surficial soil to protect against the direct contact 
threat to the surrounding com

m
unity.  The rem

oval of the upper 3 ft of onsite soil outside of CM
Z-1 w

ill 
be placed in the ECC located in the CM

Z-3 area.  
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 2.0 

Responsibility and Authority 

2.1 
TERM

S O
F REFEREN

CE 
In the context of this CQ

AP, Q
uality Assurance (Q

A) and Q
uality Control (Q

C) are defined as follow
s:  

 
Q

A – A planned and system
atic pattern of all m

eans and actions designed to provide confidence 
that item

s or services m
eet contractual and regulatory requirem

ents and w
ill perform

 
satisfactorily in service. 

 
Q

C – Those actions that provide a m
eans to m

easure and regulate the characteristics of an item
 

of service regarding contractual and regulatory requirem
ents. 

In the context of any construction m
aterial brought onsite (liner, fill, etc.), Q

A and Q
C are defined as 

follow
s: 

 
Q

A – Refers to those actions em
ployed by the individual m

aterial m
anufacturers to assure the 

CQ
AO

 of the conform
ity of the Site Developm

ent to provide adequate confidence that the 
installation of any construction item

 related to the rem
edy, w

as perform
ed in accordance w

ith 
the CQ

AP, project draw
ings, and project specifications. 

 
Q

C – Refers to those actions taken by the M
anufacturer, Fabricator, Contractor, Installer and 

Construction Q
uality Control Inspector (CQ

CI) to ensure that the m
aterials and w

orkm
anship of 

all site construction m
eet the requirem

ents of the project plans and specifications. 

The scope of the CQ
AP includes Q

A/Q
C activities applicable to m

anufacturing, shipping, handling, 
storing onsite, installing all com

ponents, and site construction activities of the selected rem
edies, 

including dem
olition, excavation, and associated grading and capping. 

2.2 
RO

LES, AN
D RESPO

N
SIBILITIES O

F STAKEHO
LDERS FO

R Q
U

ALITY 
M

AN
AGEM

EN
T 

The responsibilities of the parties involved in quality m
anagem

ent for the construction of the rem
edy 

are described in this section.  A Construction Q
uality O

rganization Chart is provided in Figure 2-1. 

Depending on the final Am
erican Creosote W

orks Site RA contract, the roles and responsibilities m
ay be 

adjusted.  

2.2.1 
O

w
ner  

EPA Region 4 shall perform
 as the O

w
ner of all site activity.  The O

w
ner is responsible for providing 

decisions that guide the w
ork progress, approve schedules and budgets, agree or disagree w

ith change 
m

anagem
ent proposals to the scope or design, and validate the final w

ork products satisfy the stated 
needs of the RO

D and Rem
edial Goals (Table 1-1).  Final approval and decisions affecting the 

im
plem

entation of the rem
edies shall be docum

ented through EPA Region 4.  

The EPA has the authority to select and dism
iss parties charged w

ith design, CQ
A, and construction 

activities.  The EPA also has the authority to accept or reject draw
ings and specifications, CQ

APs, reports 
and recom

m
endations of the CQ

AO
, and the m

aterials and w
orkm

anship of the Contractors. 
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Resident Engineer
The Resident Engineer (RE), should EPA choose to have one serve on the project,w

ill serve as the official 
representative of the EPA.  In m

any cases, the RE is the construction m
anager (CM

).  Ifan
RE is not 

selected for the project, the O
w

ner w
ill serve as the RE.  The RE is responsible forw

orking w
ith the 

Contractorto coordinate
field activities of the construction quality control (CQ

C)personneland to 
ensure that applicable testing and construction m

ethods are being perform
ed in accordance w

ith the 
plans and specifications.  The RE w

ill be fam
iliar w

ith earth m
oving activities, subcontractor 

m
anagem

ent, com
m

unity relations, and health and safety.

The RE is responsible for:

Review
ing shop draw

ings.

Reporting any unresolved
deviations from

 Draw
ings and Specifications.

Ensuring that all site-specific docum
entation is developed, m

aintained, and transm
itted to 

O
w

ner.

Attending job progress m
eetings.

Q
uality

The Q
A O

fficershall represent the interests of the O
w

ner to ensure there is adequate oversight and 
control for the overall m

anagem
ent of the CQ

C program
 during construction.  The quality program

 
should ensure com

pliance w
ith the Scope of W

ork (SO
W

), EPA-approved Construction Q
uality Control 

Plans (CQ
CPs), and approved design changes. The Q

A O
fficerresponsibilities include ensuring there is 

adequate activity and evidence dem
onstrating:

Independent assessm
ent and testing of supplies, m

aterials, and constructed features.

Sam
pling and testing of Q

C
sam

ples.

Acceptance of m
aterials and lots.

Site activity including procedures follow
ed and approved deviations.

Identification and segregation of non-conform
ities.

Corrective Action and Preventive Action Plans approved and verification of their 
im

plem
entation.

Effective change configuration m
anagem

ent.

Generation of punch-lists, their close-out, and final com
m

issioning.

2.2.2
RA

Contractor
The EPA or their agents w

ill solicit contractors to provide the labor, m
aterials, and equipm

ent required 
to construct the rem

edy in accordance w
ith the contract docum

ents.  Construction contractors are 
responsible for ensuring the quality of their constructed w

ork product through inspections, testing, and 
m

easurem
ents required to docum

ent that their w
ork,and the w

ork of their subcontractors,isin 
com

pliance w
ith the contract docum

ents.  The construction contractor(s) exercise authority over their 
w

orkforce, including Q
C personnel and their subcontractor Q

C support services.  

Pursuant to Specification 01 45 00.00 10 Q
U

ALITY CO
N

TRO
L (Appendix J, Specifications, of the Final RD

Report), each contractor w
ill subm

it a Q
C organization chart developed to show

 all Q
C personnel and 
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how
 these personnel integrate w

ith other m
anagem

ent, production and
construction functions and 

personnel.  All Q
C professionals are subject to acceptance by EPA and/or their agents.  The 

requirem
entsfor the Q

C organization include a Q
C M

anager and enough
additional qualified personnel 

to com
ply w

ith the contract docum
ents.  The contractor is to provide a Q

C organization that is 
represented on the Site at all tim

es during the progress of the w
ork and w

ith the authority to take any 
action necessary to ensure com

pliance w
ith the contract docum

ents.

Construction M
anager

The CM
is the RA Contractor’s on-site representative.  The Contractor's Representative is a qualified 

individual assigned by the Contractor to represent him
/her onsite at all tim

es during all construction 
activities.

The Construction M
anager is responsible for the follow

ing:

M
aking sure that construction activities are conducted in accordance w

ith the plans and 
specifications.

Pointing out to the RE any discrepancies betw
een the plans and specifications and the field 

conditions.

Attending all m
eetings held on the project.

Keeping a daily log of all construction activities onsite.

Proposing alternative m
ethods, w

here necessary, to the RE for approval and signature as 
required per the specifications.

Construction Q
uality Assurance O

fficer
The CQ

AO
 is responsible for the CQ

AP im
plem

entation.  The CQ
AO

 is responsible for ensuring that the 
com

m
unication of all CQ

A-related m
aterial is conveyed to all affected parties.  The CQ

AO
 w

illoversee 
the im

plem
entation of this CQ

AP during construction by review
ing the Contractor's CQ

CP,through field 
observation of construction activities,evaluation of construction Q

C tests perform
ed by the 

geotechnical testing contractor and other subcontractors,and field m
easurem

ent by CQ
C personnel.  

The CQ
AO

 m
ay conduct additional field-testing, as necessary or requested by the EPA or RE during the 

RA,and subm
it sam

ples to an independent laboratory for confirm
ation of CQ

C testing.  The CQ
AO

 w
ill 

direct the im
plem

entation of this CQ
AP and provide coordination w

ith the Contractor and
his 

subcontractors through the Contractor's CQ
C officer.

The CQ
AO

 shall have sufficientpractical, technical, and m
anagerial experience to successfully im

plem
ent 

construction Q
A activities for hazardous w

aste disposal facilities.  The CQ
AO

 should have good 
com

m
unication skills to facilitate a positive flow

 of inform
ation.

The CQ
AO

 and the necessary CQ
C personnelw

ill perform
 activities specified in this CQ

AP.  The specific 
responsibility and authority of each of these individuals is defined below

 and in the project's draw
ings 

and specifications.

Responsibilities of the CQ
AO

 w
ill include:

Review
ing of project draw

ings and specifications for clarity and com
pleteness.

Training CQ
C personnelon

CQ
A requirem

ents and procedures.
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Scheduling and coordinating CQ
A m

onitoring activities.

Review
ing the Contractor's CQ

C Plan regarding
project specifications.

Review
ing of any construction m

aterial brought onsite (riprap, fill, etc.) m
anufacturers’ Q

A/Q
C

program
 regarding

industry standard and project specifications.

Review
ing of field tests, m

easurem
ents, and laboratory analyses conducted by others pursuant 

to Contractor's CQ
C Plan and project specifications.

Directing and supporting the CQ
C

personnel in perform
ing observations and confirm

ation of 
field and/or laboratory analyses by:

●
Subm

itting testing sam
ples taken by the CQ

C personnel for evaluation and analysis as 
specified in this plan.

●
Confirm

ing that regular calibration of testing equipm
ent used by CQ

C personnel is 
properly conducted and recorded.

●
Confirm

ing that the testing equipm
ent and procedures used by CQ

C personnel are 
consistent.

●
Confirm

ing
that the CQ

C test data are accurately recorded and m
aintained.

Providing reports to the EPA on the m
onitoring results including:

Sum
m

ary of field-tests, m
easurem

ents, and laboratory analysis conducted by others pursuant to 
Contractor's CQ

C Plan and project specifications.

Review
 and evaluation of data sheets and reports prepared by CQ

C personnel.

Recom
m

endation to the EPA of w
ork that should be accepted, rejected, or uncovered for 

observation, or that m
ay require special testing, review

, or approval.

Confirm
ation

to the EPA that corrective m
easures are im

plem
ented.

Responsibilities for supporting CQ
C personnelw

ill include:

Perform
ing independent onsite m

onitoring of the w
ork in progress to assess com

pliance w
ith 

the project draw
ings and specifications.

Confirm
ing

that the equipm
ent used in testing m

eets the requirem
ents and that the tests are 

conducted according to the standardized procedures defined by the specifications.

Reporting results of observations and testing.

Construction Q
uality Control Inspector

The Q
C

Inspector is the RA Contractor’s on-site quality m
anagem

ent representative and responsible for 
the im

plem
entation of the CQ

AP.  The Q
C Inspector should possess adequate form

al training and 
enough

practical technical and adm
inistrative experience to execute and record construction activities 

successfully.  This should include dem
onstrated know

ledge of specific field practices relating to 
construction techniques used for hazardous w

aste sites and facilities, all codes and regulations 
concerning m

aterial and equipm
ent installation, observation and testing procedures, equipm

ent, 
docum

entation procedures, and site safety.
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The Q
C Inspector shall assist the Q

A O
fficerby providing full-tim

e, on-site observations, sam
pling, 

testing and docum
entation of the RA Contractors construction activities.  In the event any discrepancies 

in the Contractor's w
ork from

 that of the approved plans and specifications are noted, the Q
C Inspector 

shall im
m

ediately notify the Q
A O

fficer.

Construction Contractors
The Construction Contractors are responsible for excavation, barrier w

all construction
and construction 

of the m
ulti-layercap in accordance w

ith the project draw
ings and specifications.  

O
ffsite excavation

includes:

perm
itting, 

site setup (installation of tem
porary haul road, establishing lay dow

n areas and site facilities 
[pow

er, w
ater, com

m
unications, etc.]), and 

site restoration (term
inate tem

porary utilities, regrade the Site, and reestablish security 
fencing).  

Barrier W
all construction

includes:

excavation

hauling of excavation soils to CM
Z-1 disposal area

placem
ent of barrier w

all soil cap

O
nsite

facility area excavation/encapsulation
includes:

source area surficial soils excavation

ECC placem
ent

storm
w

ater pond installation

Each RA Construction Contractor w
illbe responsible for construction m

anagem
ent, construction 

adm
inistration, scheduling, and CQ

C including developm
ent of CQ

C Plan, field coordination, field-testing 
and surveying.  

The Contractor’s Representative shall be a qualified individual assigned by the Contractor to represent 
them

 onsite at all tim
es during the construction activities.  The Contractor’s Representative is 

responsible for the follow
ing:

M
aking sure that construction activities are conducted in accordance w

ith the plans and 
specifications

N
otifying the RE of any discrepancies betw

een the plans and specifications and field
conditions

Attending all m
eetings held on the project

Keeping a daily log of all construction activities onsite

Proposing alternative m
ethods, w

here necessary, to the RE for approval and signature as 
required per the specifications. 
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Geotechnical testing contractor
The construction Contractor w

ill engage a third-party
Geotechnical Testing Contractor to be responsible 

for im
plem

enting the Contractor’s CQ
C Plan for soils through field and laboratory testing.  The 

Geotechnical Testing Contractor w
ill be acceptable to the EPA and RE.

Surveying contractor
Each of the Construction Contractors is responsible for perform

ing the surveying services required for 
construction of the rem

edy.  These surveying services include but are not lim
ited to, post construction 

(after Site Restoration).  The Construction Contractor w
ill perform

 the surveying or w
ill engage a 

surveying contractor to be responsible for the surveying services including those services specified in the 
Contractor's CQ

C Plan.  Surveying activities required by this CQ
AP w

ill be perform
ed by a licensed land 

surveyor in the State of Florida
and w

ill be acceptable to the EPA and the RE. 

Barrier W
all contractor

It is anticipated
that a specialty subcontractor experienced in the excavation and construction of an 

environm
ental slurry w

all w
ill construct the barrier w

all.  The barrier w
all RA Construction Contractor

w
ill be responsible for excavation of the barrier w

all, m
aintaining

the slurry, m
ixing supplying the off-site 

clay m
aterial for m

ixing w
ith the native soils, m

ixing the native soils w
ith off-site

clay, bentonite and 
slurry, backfilling the barrier w

all trench in accordance w
ith the draw

ings and specifications.  

The barrier w
all RA Construction Contractorw

ill be responsible for m
aintaining and im

plem
enting a 

CQ
CP for barrier w

all installation.  The Construction Contractor m
ay prepare the w

ork platform
 for the 

slurry w
all subcontractor. The Construction Contractor m

ay install the barrier w
all if he has the required 

qualifications and experience.

O
ther Subcontractors

Subcontractors, installers, orm
anufacturers (hereafter referred to as subcontractors) com

prise the bulk 
of effort and personnel responsible for the im

plem
entation of the plans for the rem

edy on-site.  
Regardless of the contracting m

echanism
 or entity, w

hether by the O
w

ner, or RA Contractor, m
uch of 

the overall Q
C responsibilities rem

ainsthe sam
e for the subcontractor.  

The contracting entity is responsible for com
m

unicating through approved docum
entation and 

com
m

unication channels the requirem
ents and expectations that m

eet the needsof the project 
stakeholders(such as Florida Departm

ent of Environm
ental Protection

[FDEP]).  The project stakeholder 
needs m

ay be com
m

unicated by som
e of the follow

ing m
ethods:

General inform
ation to convey a clear understanding of project objectives and the scope of 

services to be conducted by the subcontractor such as:  SO
W

s and m
odifications, quality plans, 

health and safety plans, RO
D, and RD.

A clear description of the scope of services that requires the subcontractor to perform
.

A com
plete list of subcontractor responsibilities.

A specific list ofsubcontract docum
ents (draw

ings, specifications, design criteria, quality 
requirem

ents, etc.) that w
ill govern the subcontractor’s w

ork.  State that the docum
ents are 

incorporated, by reference, into the subcontract.

Docum
entation of their quality program

and review
 process to ensure services, equipm

ent, 
system

s, and other deliverables w
ill be adequately review

ed or inspected for quality.
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 The subcontractor shall be responsible for providing personnel, training, and m

aterial that m
eet or 

exceed rem
edial design criteria.  Dem

onstration of m
eeting design criteria requirem

ents m
ay be in the 

form
 of the follow

ing docum
entation: 

 
Developing a quality plan (review

ed by the contracting entity) that includes: 

● 
Ensuring that the m

aterials/system
s/products are installed in accordance w

ith 
M

anufacturers guidelines and the project plans and specifications 

● 
Providing approved services for field handling, storing, deploying m

aterials 

● 
Sam

pling and testing supplies and constructed m
aterials to dem

onstrate conform
ance 

● 
Reporting to the CM

 and Q
C Inspector any m

aterials or conditions that are non-
conform

ing or m
ay contribute to a non-conform

ance 

● 
Correcting im

m
ediately a non-conform

ance and if necessary im
plem

enting a preventive 
action 

 
Keeping a daily log of all site activities especially those related to: 

● 
N

on-conform
ances or deviations from

 approved plans 

● 
Best practices 

● 
Approved deviations 

● 
Requests for inform

ation 

● 
Training needs 

● 
Com

pleted products or services and those accepted by the Resident Engineer, 
Construction M

anager, and CQ
CI 

 
Attending project m

eetings 

 
Com

m
unicating changes in site conditions or scope to the relevant subcontractor personnel or 

to the Construction M
anager 

Significant subcontractor types or functions that m
ay be required for the Site activities m

ay include: 

 
Earth m

oving for hazardous and non-hazardous soil 

 
W

aste disposal 

 
Geotechnical testing 

 
M

aterials testing 

 
Surveying 

 
W

aste disposal 

 
Seeding and re-vegetation 

2.3 
PRO

JECT M
EETIN

GS 
The RE w

ill be responsible for conducting periodic m
eetings w

ith the EPA, Contractor, Subcontractor(s) 
including Q

A personnel, and CQ
C personnel to enhance com

m
unication and resolve uncertainties. 
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 2.3.1 

Preconstruction CQ
A M

eeting 
A m

eeting w
ill be held to resolve uncertainties follow

ing the issuance of this CQ
AP and prior to 

beginning construction of the elem
ents addressed in the plan.  EPA, RE, CQ

AO
, other CQ

C personnel, the 
Contractor's subcontractors, and the Contractor's CQ

C officer should be present.  The topics of these 
m

eetings include, but are not lim
ited to: 

 
Providing each party w

ith all relevant CQ
A docum

ents and supporting inform
ation. 

 
Fam

iliarizing each party w
ith the CQ

AP and its role relative to the project draw
ings and 

specifications. 

 
Determ

ining changes to the CQ
AP that are needed so that the facility w

ill be constructed to 
m

eet or exceed the specified design. 

 
Review

ing the responsibilities of each party. 

 
Review

ing lines of authority and com
m

unication for each party. 

 
Review

ing procedures or protocol for observations and tests including sam
pling strategies. 

 
Review

ing the procedures or protocol for handling construction deficiencies, repairs, and 
retesting. 

 
Review

ing m
ethods for docum

enting and reporting data. 

 
Review

ing m
ethods for distributing and storing docum

ents and reports. 

 
Review

ing procedures for locating and protecting construction m
aterials from

 inclem
ent 

w
eather or other adverse events. 

 
Conducting a site w

alk-around to review
 construction m

aterial, equipm
ent, and m

aterial storage 
locations. 

The m
eeting w

ill be docum
ented by the CQ

AO
 or other designated CQ

CI personnel and m
eeting m

inutes 
w

ill be prepared. 

2.3.2 
Progress M

eetings 
Progress m

eetings w
ill be held on-site at least w

eekly.  At a m
inim

um
, the m

eetings w
ill be attended by 

the RE, the Contractor and his CQ
AO

, Subcontractors, and the CQ
CI.  The purpose of the m

eetings w
ill 

be to: 

 
Review

 previous period's activities and accom
plishm

ents. 

 
Review

 the planned activities for the forthcom
ing period. 

 
Identify the Contractor's personnel and equipm

ent assignm
ents for the period. 

 
Discuss best practices for increased perform

ance or avoidance of potential construction 
problem

s that m
ay cause an im

pact to the cost, schedule, quality or safety. 

The m
eetings w

ill be docum
ented by the CQ

AO
 or other designated CQ

C personnel and m
eeting 

m
inutes w

ill be prepared. 
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 2.3.3 

Problem
 or W

ork Deficiency M
eetings 

Special m
eetings w

ill be held, as necessary, w
hen problem

s or deficiencies occur.  At a m
inim

um
, the 

m
eetings w

ill be attended by the responsible contractor(s) and CQ
AO

.  The purpose of the m
eetings w

ill 
be to: 

 
Define and discuss the problem

 or deficiency. 

 
Review

 alternative solutions. 

 
Im

plem
ent a plan to resolve the problem

 or deficiency. 

The m
eetings w

ill be docum
ented by the CQ

AO
 or other designated CQ

CI personnel and m
eeting 

m
inutes w

ill be prepared. 

2.4 
RECO

RD KEEPIN
G AN

D REPO
RTIN

G 
Specific record keeping and reporting requirem

ents included in the CQ
AP are discussed in the follow

ing 
sections. 

2.4.1 
Subm

ittals 
The Contractor is responsible for subm

ittals to the RE as required.  It is the RE’s responsibility to 
evaluate these subm

ittals, in a tim
ely m

anner, according to the Draw
ings and Specifications.  If a 

subm
ittal show

s a variance from
 the draw

ings and specifications, the O
w

ner should be consulted as to 
the appropriate response. 

2.4.2 
Contractor’s Progress Reports 

The Contractor’s Progress Reports are the responsibility of the Contractor’s Representative.  These 
docum

ents are produced m
onthly and sum

m
arize the over-all project progress to date.  They shall 

contain, at a m
inim

um
, the follow

ing: 

 
O

utline of m
onthly progress. 

 
Changes to Contract Draw

ings and/or Specifications. 

 
Problem

s and deficiencies in operations at the Site. 

 
Any rem

edial actions taken to resolve problem
s or deficiencies. 

 
Loss M

anagem
ent M

onthly Sum
m

ary. 

 
W

ork activities anticipated for the next reporting period. 
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 3.0 
Personnel Q

ualifications 
This section identifies the required qualifications of the consultants, CQ

AO
, and the CQ

CI and describes 
their expected duties. 

3.1 
CO

N
STRU

CTIO
N

 Q
U

ALITY ASSU
RAN

CE O
FFICER 

The CQ
AO

 is responsible for the CQ
AP im

plem
entation.  The CQ

AO
 w

ill be a designated engineer.  The 
CQ

AO
 w

ill possess adequate training in civil or geotechnical engineering.  The CQ
AO

 w
ill w

ork so that 
CQ

A-related m
atters are conveyed to and acted upon by the contractors, and the EPA. 

3.2 
CO

N
STRU

CTIO
N

 Q
U

ALITY CO
N

TRO
L IN

SPECTO
R 

The CQ
CI w

ill possess sufficient practical, technical, and adm
inistrative experience to execute and record 

m
onitoring activities.  This w

ill include know
ledge of specific field practices relating to construction 

techniques used for dem
olition, excavation, slurry barrier w

all installation, GCL and LDPE/ or HDPE liner 
installation, observation and testing procedures, equipm

ent, and docum
entation procedures. 

3.3 
CO

N
SU

LTAN
TS 

Authorities in civil engineering and other technical disciplines m
ay be called in from

 external 
organizations in the event of unusual site conditions or testing results.  Docum

entation of consultant 
qualifications w

ill be provided w
hen outside testing or technical judgm

ents are used as a basis for 
decision in som

e aspect of construction Q
A. 
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 4.0 
Construction M

onitoring Activities 
This section of the CQ

AP describes the activities (observations) that w
ill be perform

ed by the CQ
AO

 and 
CQ

C personnel during construction.  The scope of this discussion addresses the construction and 
im

plem
entation of the rem

edy com
ponents specified in Section 2.0 along w

ith m
anufacture/fabrication 

of various com
ponents and subcom

ponents w
hen applicable.  Construction details can be found in the 

Rem
edial Design Specifications (Black &

 Veatch, 2019). 

This section also addresses the m
onitoring activities that w

ill be com
pleted during construction for 

com
parison to the project draw

ings and specifications.  The first subsection addresses preconstruction 
activities generally applicable to facility com

ponents.  The follow
ing subsections address each facility 

com
ponent separately and are further subdivided into sections on preconstruction, construction, and 

post construction-m
onitoring activities unique to each com

ponent.  Specific test m
ethods used to test 

the com
ponents are listed and referenced in Appendix A. 

4.1 
GEN

ERAL PRECO
N

STRU
CTIO

N
 ACTIVITIES 

The Contractors and their CQ
AO

s and CQ
CI(s) w

ill jointly review
 the project draw

ings and specifications 
and discuss the design concepts to provide an understanding of expected conditions, m

ethods of 
construction, and the scope of the project draw

ings and specifications. 

The follow
ing pre-approved RA Contractor provided site-specific plans w

ill be m
aintained on site by the 

CQ
CI and updated as necessary. 

 
Site M

anagem
ent Plan (SM

P). 

 
Construction Health and Safety Plan (HSP). 

 
Erosion and Sedim

entation Control Plan (ESCP). 

 
Barrier W

all W
ork Plan. 

 
Air Q

uality M
onitoring Plan. 

 
Soil Excavation, Grading, and Backfill Plan. 

 
Soil Screening Plan. 

 
Soil Disposal and Transportation Plan. 

4.2 
SU

BGRADES AN
D M

ATERIALS 
M

onitoring activities during site excavation w
ill be in accordance w

ith the project draw
ings and 

specifications by testing for the follow
ing: 

 
Soil density and m

oisture content. 

 
Slope failure from

 loose sands and gravels, w
eak foundation soil, or slopes that are steeper than 

specified. 

 
Surface sloughing of fine sands. 

 
Im

proper undercut of the toe of a slope. 

 
Developm

ent of tension cracks at the top of slopes. 
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 The follow
ing subsections describe the CQ

A activities that w
ill be done to m

onitor site activities in 
regard to the project specifications.  Specific tests m

entioned in this section are listed and referenced in 
Appendix A and w

ill be perform
ed by the Contractor's CQ

CI as part of the CQ
C for the project.  

Additional confirm
ation tests m

ay be perform
ed by the CQ

CI at the direction of the CQ
AO

. 

4.2.1 
Construction 

CQ
A activities during construction of the foundation of the containm

ent cell w
ill include the follow

ing: 

 
O

bservations of stripping and excavation to determ
ine that undesirable m

aterials are rem
oved. 

 
O

bservations of the subgrade and fill surfaces for adequate grading and filling of depressions 
and slough areas slopes. 

 
O

bservations of surface w
ater runoff control and erosion protection. 

 
M

easurem
ents of the depths and slopes to evaluate construction regarding the project 

construction draw
ings. 

 
O

bservations of the com
paction operation to provide the proper preparation of the subgrade, 

prior to placem
ent of liner com

ponents.  Verification that the density and m
oisture content of 

the com
pacted foundation/subgrade soil w

as tested according to Am
erican Society of Testing 

and M
aterials (ASTM

) D1556 or D2922 at frequencies of at least one test per acre of prepared 
area.  Tests w

ill be repeated for failed areas after rem
edial actions are perform

ed according to 
the project specifications. 

 
Confirm

ation that the Contractor's surveyor perform
ed the necessary surveying during 

construction so the facility dim
ensions, are as specified in the project draw

ings and 
specifications. 

CQ
A personnel w

ill utilize visual-m
anual soil identification techniques (ASTM

 D2488) and index property 
tests perform

ed by others to m
onitor foundation soil com

position. 

4.3 
SO

IL EXCAVATIO
N

, TRAN
SPO

RT, AN
D DISPO

SITIO
N

 
Excavation of soil w

ill be conducted w
ithin the site area and at an adjacent off-site residential location.  

O
ff-site residential soils w

ill be transported to the site for disposal w
ithin the containm

ent area.  
Excavation of all unsaturated contam

inated surficial soils from
 the site from

 0 to 3 ft bls w
ill be 

conducted (CM
Z-4A Alternative #2 and CM

Z-4B Alternative #4).  Depths of excavation, quantities, and 
destination can be found in the RD and Specification Section 02 61 13 Excavation and Handling of 
Contam

inated M
aterial (Black &

 Veatch, 2019).  U
nder the CM

Z-4A rem
edy, all excavated soil w

ould be 
placed inside the CM

Z-1 barrier w
all and encapsulated for long-term

 storage.  U
nder the CM

Z-4B 
rem

edy, excavated soils w
ill be nearly equally spread over the CM

Z-1 barrier cap area and the CM
Z-

2A/CM
Z-3 areas for long term

 isolation in the ECC.  Details of this soil placem
ent can be found in the RD 

Draw
ings.  

4.3.1 
Construction 

CQ
A activities during construction of containm

ent cell cap w
ill include the follow

ing: 

 
O

bservations of stripping and excavation to determ
ine that undesirable m

aterials are rem
oved. 

 
O

bservations of the subgrade and fill surfaces for adequate grading. 
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O

bservations of surface w
ater runoff control and erosion protection. 

 
M

easurem
ents of the depths and slopes to evaluate construction in regard to the project 

construction draw
ings. 

 
O

bservations of the com
paction operation to provide the proper preparation of the subgrade, 

prior to placem
ent of liner com

ponents.  Verification that the density and m
oisture content of 

the com
pacted foundation/subgrade soil w

as tested according to ASTM
 D1556 or D2922 at 

frequencies of at least one test per acre of prepared area.  Tests w
ill be repeated for failed areas 

after rem
edial actions are perform

ed according to the project specifications. 

 
Confirm

ation that the Contractor's surveyor perform
ed the necessary surveying during 

construction so the facility dim
ensions, side slopes, and bottom

 slopes are as specified in the 
project draw

ings and specifications. 

The CQ
CI w

ill utilize visual-m
anual soil identification techniques (ASTM

 D2488) and index property tests 
perform

ed by others to m
onitor foundation soil com

position. 

4.3.2 
Post-construction 

Foundation com
pletion m

onitoring activities include observation of proof-rolling, additional testing of 
foundation soil, observing foundation/subgrade surfaces, and additional surveys to m

easure elevations, 
slopes, and foundation/subgrade boundaries. 

4.4 
CO

N
TAM

IN
ATED SO

IL PLACEM
EN

T 
The follow

ing subsections describe the activities that w
ill be done to m

onitor the placem
ent of the 

contam
inated soils regarding the project draw

ings and specifications.  Specific tests m
entioned in the 

follow
ing subsections are listed and referenced in Appendix A and w

ill be perform
ed by the CQ

CI as part 
of the CQ

C for the project.  Additional confirm
ation tests m

ay be perform
ed by the CQ

CI at the direction 
of the CQ

AO
. 

4.4.1 
Construction 

CQ
A activities during fill construction w

ill help identify problem
s resulting from

 inadequate construction 
practices or m

aterials that could result in fill settlem
ent, or erosion. 

Contam
inated on site m

aterials and stockpiled m
aterials w

ill constitute fills.  M
onitoring activities 

conducted during fill placem
ent, conditioning, and com

paction w
ill include: 

 
Review

 testing of fill m
aterial soil density and m

oisture relationships in accordance w
ith the 

project specifications.  Test areas represented by failed test results w
ill be rem

ediated and 
tested again until appropriate test results are obtained. 

● 
M

axim
um

 density in accordance w
ith ASTM

 D698 D1557 

● 
In-place density in accordance w

ith ASTM
 D1556 or D2922 

● 
In-place m

oisture content in accordance w
ith ASTM

 D2216 or D3017 

 
Frequency shall be in accordance w

ith the specification requirem
ents. 

 
M

easurem
ent of lift thickness. 
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O
bservation of type of com

paction equipm
ent, num

ber of passes, and uniform
ity of com

paction 
coverage.

4.4.2
Post-construction

Surveys and visual observations w
ill be conducted to confirm

 that the soilis stable w
ith no soft areas 

prior to placem
ent of the cap.

4.5
G

EO
SYN

THETIC
G

AS
CO

LLECTIO
N

SYSTEM
This section describes the activities that w

ill be conducted to m
onitor the construction of the 

geosynthetic gas collection m
aterialand passive vents.  A horizontal passive vent w

ell system
 w

ill be 
placed w

ithin the subgrade to provide a collection point for gasses under the GCL and synthetic turf 
liner.  The perforated screen and piping shall be HDPE as show

n on Draw
ing C-600 and shall be placed in 

a granular fill m
aterial.  Specific tests m

entioned in this section are listed and referenced in Appendix A 
and w

ill be perform
ed by the Liner Contractor's CQ

C personnel as part of the CQ
C

for the project.  
Additional confirm

ation tests m
ay be perform

ed by the CQ
CI at the direction of the CQ

AO
.

4.5.1
Preconstruction

Preconstruction activities for the geonet m
ay include review

 of m
anufacturers Q

A/Q
C program

 including 
observations of the m

anufacturing operations, fabrication operations, and final product quality, and 
observation related to transportation, handling, and storage on-site.

M
anufacturer

The m
anufacturer shall subm

it a sam
ple of the geosynthetic gas collection m

aterial w
ith a com

plete set 
of specifications to the CQ

CI for review
.  The m

anufacturer w
ill also furnish a com

plete set of w
ritten 

instructions for storage, handling and jointing to the CQ
CI for docum

entation.

Transportation and Storage
The CQ

CI w
ill confirm

 that the finished rolls of geosynthetic gas collection m
aterial have been protected 

w
ith appropriate covering m

aterial.  The rolls of finished m
aterial m

ust be m
arked to show

 the follow
ing 

m
inim

um
 inform

ation:

N
am

e of m
anufacturer

Product identification

Lot num
ber

Roll num
ber

Roll dim
ensions

The CQ
CI w

ill review
 delivery tickets and Q

C docum
entation to confirm

 that the m
aterial rolls received 

on site m
eet the project specifications.  Identifying labels from

 each roll w
ill be taken and saved for 

future reference.

The CQ
CI w

ill m
ake observationsfor defects, rips, holes, flaw

s, deterioration, or dam
age incurred during 

m
anufacture, transportation, or storage.  W

hen dam
age to a roll cover has occurred, exam

ination of the 
underlying m

aterial w
ill be conducted.  If dam

age is found, the CQ
CI w

ill exam
ine the entire shipm

ent 
for dam

age.
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The CQ
CI w

ill confirm
 that the geosynthetic gas collection m

aterial w
ill be stored in a secure area w

ith 
provisions against adverse w

eather to avoid dam
age caused by heavy w

inds, precipitation, tem
perature 

extrem
es, and vandals.

4.5.2
Construction and Post-construction

The CQ
CI shall ensure observations and tests used to detect defects during construction w

ill be 
docum

ented including:

Verification that the subgrade is sm
ooth and free of large rocks, debris, ruts, or sharp edges.

O
bservations m

ade so that the geocom
posite placem

ent plan w
as follow

ed and that the 
m

aterial w
as properly deployed and not dragged into place.

As each geosynthetic gas collection m
aterialroll is placed, it w

ill be visually observed for tears, 
punctures, and thin spots.  To accom

plish this, the rolls w
ill be traversed by CQ

CI in such a w
ay that the 

entire surface is observed.  Activities that w
ill be docum

ented during field tying operations include:

Tie spacing, and overlap lengths.

Geotextile portion of the m
aterial is properly overlapped and sew

n.

U
nderlying soilsare not disturbed

by equipm
ent or personnel during the connection process.

4.6
G

EO
SYN

THETIC CLAY LIN
ER

This section describes the activities that w
ill be conducted to m

onitor the construction of the GCL.  
Specific tests m

entioned in this section are listed and referenced in Appendix A
and w

ill be perform
ed 

by the Liner Contractor's CQ
C personnel as part of the CQ

C
for the project.  Additional confirm

ation 
tests m

ay be perform
ed by the CQ

CIat the direction of the CQ
AO

.

4.6.1
Preconstruction

Preconstruction activities for the GCL w
ill include review

 of m
anufacturers Q

A/Q
C

program
 including 

observation of the m
anufacturing operations, fabrication operations, and final product quality; and 

observation related to transportation, handling and onsite storage of the m
aterial.

The CQ
CI shall check the delivery tickets and observe the unloading of the GCL shipm

ent upon
arrival at 

the site. The CQ
CI w

ill conduct a visual inspection of all rolls of GCL for defects and dam
age.  The CQ

CI 
w

ill docum
ent and inform

 the contractor if any of the GCL rolls should be rejected and rem
oved from

 
the site due to dam

age or other nonconform
ity.  

M
anufacturer

A sam
ple of the GCL w

ill be subm
itted to the CQ

AO
 for review

.  The sam
ple shall be labeled w

ith 
m

anufacturer's nam
e, product identification, lot num

ber and roll num
ber.  Inventory tickets, roll 

num
bers, or batch identifications, packing papers, and invoices for the GCL w

ill also be subm
itted to the 

CQ
CI.  The m

anufacturer shall supply certified test results to be review
ed for com

pliance w
ith the test 

m
ethod and properties included in the project specifications.
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Transportation and Storage
The CQ

CIw
ill confirm

 thatthe finished rolls of GCL m
aterial have been protected w

ith the appropriate 
covering m

aterial.  The rolls of finished m
aterial m

ust be m
arked to show

 the follow
ing m

inim
um

 
inform

ation:

N
am

e of m
anufacturer

Product identification

Lot num
ber

Roll num
ber

Roll dim
ensions

The CQ
CIw

ill review
 delivery tickets and Q

C
docum

entation to confirm
 that the m

aterial rolls received 
onsite m

eet the project specifications.  Identifying labels from
 each roll w

ill be taken and saved for 
future reference.

The CQ
CI w

ill m
ake observations for defects, rips, holes, flaw

s, deterioration, or dam
age incurred during 

m
anufacture, transportation, or storage.  W

hen dam
age to a roll cover has occurred, exam

ination of the 
underlying m

aterial w
ill be conducted.  If dam

age is found, the CQ
CIw

ill exam
ine the entire shipm

ent 
for dam

age.

CQ
C personnelw

ill confirm
 that the GCL is stored above the ground in a dry, secure area w

ith provisions 
against adverse w

eather to avoid dam
age caused by heavy w

inds, precipitation, tem
perature extrem

es, 
and vandals.

The CQ
CI shall record deliveries of GCL on the geosynthetic m

aterial delivery log.  This log w
ill docum

ent 
that each roll of m

aterial has been m
arked w

ith the follow
ing inform

ation:

Condition of packaging

Product type

Roll num
bers

Dam
aged item

s

Type of unloading equipm
ent used

Description of onsite m
aterial storage area

Based on general good practice principals, the Contractor shall not drag, lift by one end, or drop the GCL 
rolls.  A pipe of solid bar of sufficientstrength should be used for all handling activities.  Chains should 
be used to link the ends of the pipe to the ends of a spreader bar.  The spreader bar should be w

ide 
enough to prevent the chains from

 rubbing against the ends of the GCL rolls.  Alternatively, a stinger bar 
protruding from

 the end of a forklift orother equipm
ent m

ay be used.

4.6.2
Construction

and Post-construction
The observations and tests necessary to detect defects during construction w

ill be docum
ented.  The 

m
onitoring activities include:
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Panels are placed w

ith the non-w
oven side against the geocom

posite and the w
oven side 

oriented upw
ards.  All seam

s run perpendicular to the slope.  

 
O

bservations as to the m
aterial placem

ent in the constructed project.  The position of each 
m

aterial panel w
ill be noted on an installation draw

ing to be prepared by the GCL installer.  The 
docum

ent can be used as future reference. 

 
O

bservations to determ
ine that the GCL placem

ent plan w
as follow

ed and that the m
aterial w

as 
properly deployed and not dragged into place. 

 
O

bservation that no dam
age w

as caused to the underlying geocom
posite during placem

ent of 
the GCL. 

As each GCL panel is placed, it w
ill be visually observed for tears, punctures, and thin spots.  

O
bservations w

ill be conducted so there is no disassociation of the backing m
aterial from

 the bentonite 
core and that the granular bentonite is continuously encapsulated throughout the GCL.  To accom

plish 
this, the GCL panels w

ill be traversed after placem
ent by the CQ

CI in such a w
ay that the entire panel 

surface is observed. 

Activities that w
ill be docum

ented during field seam
ing operations include: 

 
Contacting surfaces along seam

 areas are clean and clear of dirt or native soils and that the 
edges are pulled tight to m

axim
ize contact and to sm

ooth out any w
rinkles or creases.  

 
O

verlap w
idths on both panel edges and panel ends. 

 
Com

pliance w
ith m

anufacturer's field-seam
ing recom

m
endations, including quantity of 

bentonite per ft of field seam
. 

 
Com

pliance w
ith m

anufacturer's recom
m

endations for patching dam
aged areas of the GCL. 

GCL should not be deployed if precipitation is likely to hydrate bentonite prior to placem
ent of the 

geom
em

brane.  Ensure that the GCL does not w
et before or during installation.  The GCL shall not be 

installed during periods of rain, nor is it to be installed in standing w
ater.  The CQ

CI shall decide if any 
w

etted m
aterial shall be used or rem

oved from
 the prem

ises. 

4.7 
BARRIER W

ALL 
A subsurface barrier w

all w
ill be constructed to contain the contam

inated source m
aterials to prevent 

the m
igration of contam

inants.  The barrier w
all w

ill consist of slurry containing a m
ixture of w

ater, soils, 
bentonite, and concrete.  The slurry m

ixture ratios w
ere determ

ined in a Treatability Study (Kem
ron, 

2019).   

Detailed draw
ings and specifications show

 the areas available for m
aterial stockpile areas, details such 

as tem
porary construction crossings, perm

anent m
aintenance vehicle access crossing locations, 

m
iscellaneous details and cross sections show

ing required vertical and lateral lim
its of the w

ork 
platform

, and other elem
ents of the design to be incorporated during construction (Black &

 Veatch, 
2019).  The RA Contractor shall prepare a location(s) for staging the reagent slurry batch plant system

 
that is accessible for the delivery of bentonite and cem

ent, and other reagents on tractor trailers w
hile 

still being an efficient location for delivering the slurry m
ix to the m

ixing equipm
ent w

here it is m
ixed in 

situ into the native soils.  It is assum
ed that the slurry m

ix plant w
ill be located w

ithin the confines of the 
barrier w

all.   
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The proposed bottom
-of-trench-elevations are indicated on subsurface profiles along w

all alignm
ents, 

as show
n on Draw

ing C-500.  The trench depth w
ill follow

 the contour intervals for the depth to clay 
w

hile m
aintaining a 4-ftinsertion depth.  Additional details are provided in Draw

ings C-600 and C-601
(Black &

 Veatch,2019).

4.7.1
Preconstruction

The Contractor shall prepare and subm
it a Barrier W

all W
ork Plan to their RE for approval prior to 

im
plem

entation.  The W
ork Plan shall at a m

inim
um

 include a w
ork schedule for all activities related to 

barrier w
all construction; inform

ation pertaining, to the proposed slurry m
ixing, trench backfill m

ixing, 
off-site borrow

 soil used for preparing barrier w
all backfill, Q

C procedures and excess soil and slurry 
disposal and site clean-up

procedures. The
Contractor shall subm

it a Treatability Study Report including 
sim

ilar testing results as docum
ented in the Black &

Veatch Treatability Study if an alternative backfill 
m

ix is proposed.  Differences betw
een laboratory and field conditions m

ay require a greater am
ount of 

reagent to achieve an effective backfill m
ix.

4.7.2
Construction

CQ
A m

onitoring activities during barrier w
all construction can be divided into the follow

ing five discrete 
functional steps and w

ill be discussed in the follow
ing sections:

Site preparation

Slurry m
ixing and hydration

Trench excavation

Backfill preparation

Backfill placem
ent

Site Preparation
Site preparation activities to be enforced by the CQ

CI are discussed in the plans discussed in Section 4.1 
above.  Additional details and requirem

ents of site preparation are presented in Section 6 of the Basis of 
Design Report (Black &

 Veatch,2019).

Slurry Control
The slurry w

ill be pum
ped from

 the slurry m
ix system

 to the trench via pipes/hoses.  The slurries are 
introduced into the trench in one

of tw
o w

ays; either as the trenching slurry as w
ell as the backfill, or by 

trem
ie m

ethod through bentonite slurry that is used to stabilize the trench sidew
alls.  SCB backfill is 

sluiced w
ith bentonite slurry and/or cem

ent grout to a typical slum
p of 4 to

6 inches (per ASTM
 D143) 

for w
orkability.  Sluicing w

ith bentonite slurry is typically controlled only by w
orkability requirem

ents 
and m

ay add as little as 0.3
percentbentonite to the SCB.  Sluicing w

ith cem
ent grout is usually highly 

controlled to add a prescribed am
ount of cem

ent, but still m
ay require adding additional bentonite 

slurry to achieve the desired slum
p. 

Slurry batching is critical to m
aintain proper hydrostatic pressure for trench stabilization.  Slurry m

ixture 
ratios determ

ined in the Treatability Study (Kem
ron,2019) shall be continually verified during the 

installation.  Criteria to be m
onitored during the installation are presented in Section 7 of the Basis of 

Design Report (Black &
 Veatch,2019).
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Trench Excavation
Excavation shall be conducted in accordance w

ith Section 4.3 of the CQ
AP and Section 8 of the Basis of 

Design Report (Black &
 Veatch,2019).

Backfill Preparation and Placem
ent

The barrier w
all construction w

ill require a detailed program
 of field Q

A/Q
C testing to provide a uniform

 
low

 perm
eability.  The Contractor w

ill be responsible for review
ing and updating the CQ

AP
and w

ill be 
required to perform

 the standard ASTM
 field tests for fines content, density, hydrogen

ion
concentration

(pH), viscosity, filtrate loss and slum
p.  Docum

entation of batch m
ix proportions and 

logging confirm
atory test sam

ples w
ill also be required. 

The Contractor shall also procure a qualified testing laboratory for providing perm
eability and strength 

testing analysis for confirm
ation of soil design criteria.  The Contractor w

ill be responsible for the 
sam

pling, preparation, storage, handling and shipping of test sam
ple.  The Q

C testing shall include the 
follow

ing features:

Test soil sam
ples shall be com

posited from
 the

com
plete boring depth for analysis;

Testing U
CS shall be done in accordance w

ith ASTM
 M

ethod D4832 or D1633.  

Perm
eability testing shall be by a triaxial cell according to ASTM

 M
ethod D5084.

Field sam
ples shall be taken of the m

aterial im
m

ediately after m
ixing and before placem

ent in 
the trench.

Due to the addition of cem
ent, bentonite, w

ater and any other m
ixture additive, the quantity of 

excavated soil that can be returned to the slurry w
all trench is expected to be low

er, w
ith a typical 

percentage of approxim
ately 15

percentof the trench soil volum
e rem

aining as spoil that w
ill require 

stabilization and disposal.  The estim
ated spoils volum

e for the barrier w
all construction is 2,000 cy.  It is 

anticipated that the w
all spoils w

ill be stabilized w
ith fly ash and cem

ent on the ground or in a low
 spot 

w
ithin the interior of the w

all follow
ing com

pletion of the w
all, and m

ixed w
ith surface soils relocated 

from
 outside the w

all.  

4.7.3
Post-Construction

Post-construction activities include m
onitoring and testing

of settlem
ent platform

 riser pipe, site 
cleanup and installation of barrier w

all protection cap.  Each of the settlem
ent platform

 risersshall be 
surveyed on a w

eekly basis for the initial tw
o w

eeks,then
m

onthly
thereafter, until the RE

indicates the 
survey m

easurem
ents can be term

inated. This w
ill be follow

ed by slurry trench backfilling.  O
nce this is 

com
pleted, the excess of excavated m

aterial and slurry w
all w

ill be rem
oved from

 w
ithin 25 ft of the 

barrier w
all.  After the disposal and stabilization of trench backfill settlem

ent, the barrier w
all and w

ork 
platform

 w
ill be excavated to the top of w

all elevations to install the site com
posite cap. The Contractor 

shall prepare barrier w
all plan and profile record draw

ings and provide them
 to the RE

as a part of the 
Q

C docum
entation.

4.8
SU

RVEYIN
G

The follow
ing section describes the activities that w

ill be conducted during survey activities at the Site.  
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 4.8.1 
Post-Construction 

Follow
ing construction, the contractor w

ill perform
 a topographic and w

ell survey of the area to ensure 
that the final grades have been constructed in accordance w

ith the construction draw
ings.  The results 

of the survey w
ill be subm

itted to the RE for review
 to assure that the area has been seeded to the 

grades specified on the project draw
ings.  In addition, the CQ

CI w
ill observe the areas for erosion.  Any 

area identified by the CQ
CI w

ill be repaired by the Contractor. 
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 5.0 
Sam

pling Strategy 
It is necessary to estim

ate the quality of a m
aterial or construction process from

 the observed or 
m

easured quality of a representative sam
ple that is a sm

all fraction of the total m
aterial or process.  

Guidance on judgm
ental sam

pling and testing is included in this section. 

5.1 
SAM

PLIN
G BASIS 

Sam
pling m

ethods and testing frequency w
ill be according to the RA Contractor’s CQ

CP w
ith m

inim
um

 
sam

pling frequencies.  It is im
perative that the judgm

ental sam
pling procedure be used in association 

w
ith m

inim
um

 sam
pling frequencies to sam

ple the construction m
aterials or operations being 

evaluated. 

Judgm
ental sam

pling refers to a sam
pling strategy w

here decisions concerning sam
ple size, selection 

schem
e, and/or locations are based on other than probabilistic considerations.  The CQ

AO
 m

ay require 
additional sam

ples beyond the m
inim

um
 and the m

ethod used m
ay be judgm

ental or biased.  The 
objective is to select typical sam

ple elem
ents that represent a w

hole process or to identify zones of 
suspected poor quality.  Selection of the sam

pling location(s) for the construction Q
C process w

ill be the 
responsibility of the CQ

AO
 and CQ

CI. 

Tw
o considerations need to be addressed during the selection of sam

pling locations by judgm
ent.  First, 

the CQ
AO

 w
ill select sam

ple locations that they feel are representative of the quality of the w
ork as a 

w
hole so that the test results w

ill accurately reflect the constructed conditions.  Second, the Q
C 

personnel w
ill select sam

ple locations in regions of questionable construction quality, as determ
ined 

through visual inspection or failed tests, to identify w
ork that does not m

eet project specifications.  All 
sam

pling by the CQ
CI w

ill be perform
ed as set forth in the CQ

CP and in the project specifications. 

The CQ
AO

 m
ay request that the CQ

CI take additional sam
ples at locations that represent a w

orst-case 
scenario.  The CQ

AO
 m

ay also conduct additional field-testing and subm
it sam

ples to an independent 
laboratory for confirm

ation of the Q
C testing. 

5.2 
SELECTIO

N
 O

F SAM
PLE SIZE 

Q
A/Q

C sam
ples w

ill be collected during each sam
pling event.  The sam

ple proportions or sizes included 
in the project specifications have been established based upon judgm

ent and experience from
 sim

ilar 
construction projects.  Sam

pling schem
es are used to specify m

inim
um

 sam
pling frequencies.  These 

frequencies w
ill be increased to identify potential problem

 areas w
here additional tests should be m

ade.  
Sam

ples ideally w
ill be located w

here the CQ
CI m

ay have reason to doubt the quality of m
aterials or 

w
orkm

anship. 

5.3 
CO

RRECTIVE M
EASU

RES 
W

hen m
aterial or w

ork is rejected because observations or tests indicate that it does not m
eet the 

tolerances set forth in the project specifications, corrective m
easures w

ill be im
plem

ented.  For m
aterial 

subject to 100 percent inspection, substandard m
aterial w

ill sim
ply be rejected.  W

hen w
orkm

anship 
subject to 100 percent inspection is rejected, it w

ill be redone until it m
eets specifications.  For m

aterial 
or w

orkm
anship in question because of CQ

CI observations or test results, additional testing of the 
com

ponent is necessary prior to rejecting the block of w
ork and im

plem
enting the corrective m

easures 
set forth in the specifications.  This additional testing w

ill confirm
 that there is substandard construction 
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 or an unrepresentative test.  It also w
ill define the extent of the problem

 so that appropriate corrective 
m

easures can be initiated.   

The CQ
AO

 shall be m
ade aw

are of all failed tests, the extent of any rejected m
aterial or w

orkm
anship, 

and all proposed corrective m
easures.  CQ

CI w
ill m

onitor the rem
ediation so the appropriate test results 

are obtained. 
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 6.0 
Docum

entation 
The CQ

AP depends to a large extent on recognizing the construction activities that should be m
onitored 

and assigning responsibility to the CQ
CI for the m

onitoring of each activity.  This w
ill be accom

plished 
m

ost effectively by docum
enting CQ

A activities.  The CQ
CI w

ill note through required docum
entation, 

data sheets, and checklists, photos, m
eeting m

inutes, test results, progress reports, daily sum
m

ary 
reports, and all other contractor subm

ittals that the m
onitoring activities have been accom

plished.  
Exam

ples of data and m
onitoring sheets are show

n in Appendix B. 

6.1 
DAILY RECO

RDKEEPIN
G 

Standard daily reporting procedures include preparation of a sum
m

ary report w
ith supporting 

m
onitoring data sheets and including, w

hen appropriate, descriptions of problem
 identification and 

corrective m
easures perform

ed by the contractor. 

6.1.1 
Daily Sum

m
ary M

onitoring Reports 
Daily Reports are required from

 the RE, CQ
AO

 or CQ
CI, and the EPA.  The reports provide daily records 

of construction progress, sum
m

arize Q
A/Q

C activities, and highlight m
atters requiring action by the RE, 

CQ
AO

, and the EPA.  Daily reports shall be filed, and a copy m
aintained in a bound logbook that is kept 

at the Site. 

Daily reports shall include, but not be lim
ited to, the follow

ing item
s:  

 
Project nam

e, location, and date 

 
W

eather conditions, including: 

● 
tem

perature (daily high and low
) 

● 
barom

etric pressure 

● 
w

ind direction and speed 

● 
last precipitation event and am

ount of precipitation 

 
Description of construction activities underw

ay 

 
Identification of equipm

ent, personnel, and w
ork at each unit 

 
List of the kinds and types of m

aterials delivered and used (w
hat, w

here, w
hen, and how

 often) 

 
Sum

m
ary of im

plem
ented Q

A/Q
C procedures 

 
Lifts or other earthw

ork activity com
pleted 

 
M

easures taken to protect unfinished areas overnight 

 
Com

paction tests com
pleted 

 
Identification of failed Q

C tests requiring rem
edial action, as w

ell as the nature and precise 
location of this action 

 
N

ote problem
s or concerns w

ith site operations 

 
Issues requiring the RE/O

w
ner’s action or resolution 

 
Record of visitors 
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List any conferences w

ith EPA, Contractor, Construction Services, RE 

 
List of laboratory reports on testing m

aterial and equipm
ent 

 
Identification of any in-field m

odifications 

 
Signature of CQ

CI and/or Construction M
anager 

Item
s above w

ill be sum
m

arized into site-specific checklists and data sheets. 

6.1.2 
RA Contractor’s Progress Reports 

The RA Contractor’s Progress Reports are the responsibility of the Contractor’s Representative.  These 
docum

ents are produced m
onthly and sum

m
arize the over-all project progress to date.  They shall 

contain, at a m
inim

um
, the follow

ing: 

 
O

utline of biw
eekly progress 

 
Changes to Contract Draw

ings and/or Specifications 

 
Problem

s and deficiencies in operations at the site 

 
Any corrective m

easures taken 

 
Sum

m
ary of w

eather conditions 

 
W

ork activities anticipated for the next reporting period 

6.1.3 
M

onitoring Data Sheets 
O

bservations, and field and/or laboratory tests, w
ill be recorded by the CQ

CI on m
onitoring data sheets.  

Required data to be addressed for m
ost of the standardized test m

ethods are included in the pertinent 
Am

erican Association of State Highw
ay and Transportation O

fficials and ASTM
 Standards. 

Because of their highly specific nature, no standard form
at is given for data sheets to record 

observations.  Recorded observations m
ay take the form

 of notes, charts, sketches, photographs, or any 
com

bination of these.  W
here possible, a checklist w

ill be developed and used so that no pertinent 
factors of a specific observation are overlooked. 

At a m
inim

um
, the m

onitoring data sheets w
ill include the follow

ing inform
ation: 

 
U

nique identifying sheet num
ber for cross-referencing and docum

ent control. 

 
Description or title of the m

onitoring activity. 

 
Location of the m

onitoring activity or location from
 w

hich the sam
ple increm

ent w
as obtained. 

 
Type of m

onitoring activity procedure used (referenced to standard m
ethod w

hen appropriate). 

 
Recorded observation or test data, w

ith all necessary calculations. 

 
Results of the m

onitoring activity; com
parison w

ith project specification requirem
ents. 

 
Personnel involved in the m

onitoring activity. 

 
Signature of the appropriate the CQ

CI and concurrence by the CQ
AO

. 
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 6.1.4 
Problem

 Identification and Corrective M
easures 

Problem
 identification and descriptions of corrective m

easures, prepared by CQ
CI, w

ill be cross-
referenced to specific m

onitoring data sheets w
here the problem

 w
as identified.  At a m

inim
um

, they 
w

ill include the follow
ing inform

ation: 

 
U

nique identifying sheet num
ber for cross-referencing and docum

ent control. 

 
Description of the problem

. 

 
Location of the problem

. 

 
Probable cause of the problem

. 

 
How

 and w
hen the problem

 w
as located (reference to m

onitoring data sheets). 

 
Estim

ation of how
 long problem

 has existed. 

 
Suggested corrective m

easure. 

 
Docum

entation of corrective m
easure (reference to m

onitoring data sheets). 

 
Final results. 

 
Suggested m

ethods to prevent sim
ilar problem

s. 

 
Signature of appropriate Corrective Action ow

ner and the Q
CI for agreem

ent on m
ethods and 

final disposition w
ith concurrence by the CQ

AO
. 

In som
e cases, not all the above inform

ation w
ill be available or obtainable.  How

ever, w
hen available, 

such efforts to docum
ent problem

s could help to avoid sim
ilar problem

s in the future. 

U
pon receiving the RE/O

w
ner’s w

ritten concurrence, copies of the report w
ill be sent to the EPA for 

their com
m

ents and acceptance. 

6.2 
RECO

RD DRAW
IN

GS 
Record Draw

ings are the responsibility of the Contractor and shall be com
pleted w

ithin four w
eeks after 

the com
pletion of construction.  The draw

ings shall, at a m
inim

um
, contain the follow

ing inform
ation: 

 
As built conditions of the w

ork perform
ed w

ith the Contract. 

 
Changes to Construction Draw

ings. 

 
All deviations from

 the original approved Specifications. 

 
Any additions or deletions to the original Construction Draw

ings and Specifications. 

 
For soil com

ponents, the record draw
ings shall include survey data that show

 the bottom
 and 

top elevations of a com
ponent, the plan dim

ensions of the com
ponent, the location in 

accordance w
ith the project coordinate grid system

, and all test sam
ple locations.   

 
For any construction m

aterial brought onsite (riprap, fill, etc.), the record draw
ings shall include 

their dim
ensions, their relative location, appropriate identification num

bering or lettering, 
locations of all repairs, and locations of all test sam

ples. 

Record Draw
ings shall be review

ed by the RE for concurrence.  U
pon concurrence by the RE, the RA 

Contractor shall form
ally subm

it the Record Draw
ings to the DE. 
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 6.3 
PHO

TO
GRAPHIC REPO

RTIN
G DATA SHEETS 

Photographic reporting data sheets, prepared by the CQ
CI, w

ill be cross-referenced or appended to 
m

onitoring data sheets.  At a m
inim

um
, photographic reporting data sheets w

ill include the follow
ing 

inform
ation: 

 
A unique identifying num

ber on data sheets and photographs for cross-referencing and 
docum

ent control. 

 
The date, tim

e, and location w
here the photograph w

as taken and w
eather conditions. 

 
The size, scale, and orientation of the subject m

atter photographed. 

 
Location and description of the w

ork. 

 
The purpose of the photograph. 

 
Signature of the photographer and concurrence of the CQ

CI. 

These photographs w
ill serve as a pictorial record of w

ork progress, problem
s, and corrective m

easures.  
They w

ill be kept w
ith the secure project files in the order in w

hich they w
ere taken.   

6.4 
CQ

C DAILY SU
M

M
ARY REPO

RTS AN
D DATA SHEETS 

The RA Contractor shall subm
it CQ

C daily sum
m

ary reports and the corresponding CQ
C data sheets to 

the CQ
AO

 on a daily basis.  The daily sum
m

ary report and data sheets shall contain the inform
ation 

listed in Section 6.1.1. 

6.5 
ACCEPTAN

CE O
F CO

M
PLETED CO

M
PO

N
EN

TS 
All daily m

onitoring sum
m

ary reports, m
onitoring data sheets, and problem

 identification and corrective 
m

easures reports, w
ill be review

ed by the CQ
AO

.  The docum
entation w

ill be evaluated for internal 
consistency and for consistency w

ith sim
ilar w

ork.  Tim
ely review

 of these docum
ents w

ill perm
it errors, 

inconsistencies, and other problem
s to be detected and corrected as they occur, w

hen corrective 
m

easures are easiest to im
plem

ent. 

The above inform
ation w

ill be assem
bled and sum

m
arized into the daily sum

m
ary m

onitoring reports.  
These reports w

ill indicate the m
aterials used and construction processes.  These reports w

ill be 
included in project records, w

hich w
ill be kept on file by the EPA. 

6.6 
FIN

AL DO
CU

M
EN

TATIO
N

  
The RA contractor is responsible for preparing the Final Construction Report.  The report should be 
com

pleted w
ithin four w

eeks after the com
pletion of construction.  The report shall include a sum

m
ary 

of all Q
A/Q

C activities of the project, docum
ent that all aspects of the plans and specifications w

ere 
perform

ed, and include relevant Q
A/Q

C docum
ents such as:   

 
Introduction 

 
Chronology of events 

 
Perform

ance standards and cleanup goals m
et 

 
Description of the Q

A and Q
C procedures follow

ed that m
ay include the follow

ing 
docum

entation 



Am
erican Creosote W

orks Site | PART 1 - CO
N

STRU
CTIO

N
 Q

U
ALITY ASSU

RAN
CE PLAN

, REVISIO
N

 1 

BLACK &
 VEATCH | Docum

entation 
6-5 

 

● 
CQ

A Certification Report 

● 
Personnel or subcontractors involved 

● 
Scope of w

ork outline  

● 
Schedule m

ajor phases of operations 

● 
Significant features 

● 
Schedule and m

ilestones 

● 
Copies of all daily quality control sum

m
ary reports (DQ

CRs) 

● 
Inspection data sheets 

● 
Lab testing reports 

● 
Problem

 identification 

● 
Corrective m

easures 

● 
Photographic records 

● 
Deviations from

 design and m
aterial specifications (w

ith justifying docum
entation) 

● 
Record Draw

ings 

● 
As-builts 

● 
Punch list 

 
Description of construction activities 

 
Final inspection docum

entation 

 
Certification that the rem

edy is operational and functional 

 
Discussion of O

perations and M
aintenance (O

&
M

) requirem
ents 

 
Sum

m
ary of project costs 

 
At the com

pletion of the project, a final report should include a sum
m

ary of the Q
A and Q

C 
activities during construction.   

6.7 
DO

CU
M

EN
T CO

N
TRO

L 
Docum

ent control is the process and responsibilities for ensuring the project team
 have the m

ost 
current approved version of all planning docum

ents, records of project execution, and final subm
ittals to 

the client.  Control m
echanism

s include version control, updates, distribution, and disposition.  Effective 
docum

ent control of the project enables the O
w

ner and RA Contractor to account for all records upon 
project com

pletion.  All docum
ents used in planning, decision, design, assessm

ent, or direction from
 the 

client shall be uniquely identified both in the title and electronic file nam
e.  All contracts shall use a 

project file index to account for all client subm
ittals. 

Design w
ork products, m

aterial usage, and constructed features shall traceable to their approved 
requirem

ents and specifications through docum
ented planning, change m

anagem
ent, and client 

decisions.  Final w
ork products for project shall be signed/sealed as required by the SO

W
.  A professional 

seal provides acknow
ledgm

ent of the com
pleteness and accuracy of the content under the signer’s 
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 supervision.  W
ork products shall only be sealed and/or signed if contractually required.  The sealing and 

signing of all docum
ents shall be as required by the Scope of W

ork, federal and state law
s. 

A docum
ent control schem

e should be developed for the quality docum
entation of the RA.  The 

docum
ent control schem

e w
ill allow

 easy access to all CQ
AP docum

ents and w
ill enable a review

er to 
identify and retrieve original data sheets for any com

pleted design com
ponent.  The control schem

e 
includes unique identifying num

bers for each CQ
AP record and an indexing schem

e to relate sum
m

ary 
reports to the original data sheets. 

An exam
ple of a possible docum

ent control schem
e for CQ

A reporting procedures m
ay include: 

 
The Q

A Daily Sum
m

ary Reports w
ill be num

bered sequentially according to date.  For exam
ple, 

the Q
A Daily Sum

m
ary Report for Day 1 of construction w

ill be "Sheet N
um

ber 001".  Sheets w
ill 

also include the date and the sheet num
bers for any data sheets w

hich w
ere used on that day. 

 
Problem

 Identification and Corrective M
easures Reports w

ill be num
bered sequentially as the 

reports are necessary.  The first report w
ill be num

bered as "Sheet N
um

ber PI-001".  The second 
report w

ill be num
bered as "Sheet N

um
ber PI-002," etc.  Reports w

ill include sheet num
bers for 

all data sheets w
hich reference the problem

 and correction of the problem
. 

 
M

onthly and W
eekly Q

uality Assurance Program
 Reports w

ill be labeled sequentially according 
to the w

eek or m
onth, respectively.  For exam

ple, the first w
eekly report w

ill be labeled as 
"Sheet N

um
ber W

eek-001" and the first m
onthly report w

ill be labeled as "Sheet N
um

ber 
M

onth-001".  W
eekly and m

onthly reports w
ill reference the sheet num

bers of corresponding 
Q

A Daily Sum
m

ary Reports. 

6.8 
STO

RAGE O
F RECO

RDS 
During the construction of the rem

edy, the CQ
AO

 w
ill be responsible for CQ

A docum
ents.  This includes 

the CQ
AO

's copy of the design criteria, draw
ings, and specifications, the CQ

AP, and the originals of the 
data sheets and reports.  Duplicate records shall be m

aintained at another location to avoid loss of this 
inform

ation if the originals are destroyed. 

O
nce construction is com

plete, the docum
ent originals w

ill be transm
itted to the EPA and stored in a 

m
anner that w

ill allow
 for easy access w

hile still protecting them
 from

 any dam
age.  All docum

entation 
w

ill be m
aintained through the operating and post-closure m

onitoring periods of the facility. 
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Table 1-1
Record of Decision Soil Rem

edial Goals 
Am

erican Creosote W
orks Site

Pensacola, Escam
bia County, Florida

Chem
ical of Concern

Residential 
Cleanup G

oal 1
Com

m
ercial/Industrial 

Cleanup G
oal 1

BaP TEQ
0.1 m

g/kg
 0.7 m

g/kg
Pentachlorophenol

7.2 m
g/kg

28 m
g/kg

2-M
ethylnaphthalene

210 m
g/kg

2,100 m
g/kg

2,3,7,8 TCDD TEQ
 (dioxin)

7 ng/kg
30 ng/kg

N
otes:

BaP TEQ
 = Benzo(a)pyrene Toxicity Equivalent 

TCDD TEQ
 = Tetrachlorodibenzo-p-dioxin (dioxin) Toxicity Equivalent

m
g/kg - m

illigram
s per kilogram

ng/kg - nanogram
s per kilogram

1 FDEP Soil Cleanup Target Level (SCTL) based on 1E-06 cancer risk or hazard index of 1 

Page 1 of 1
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Q
uality Control/Q

uality Assurance and 
M

onitoring/Testing M
ethods 

 





  

Q
uality Control/Q

uality Assurance 
M

onitoring/Testing M
ethods 

Facility 
Com

ponent 
Factors 

To Be M
onitored 

M
onitoring/Testing 

M
ethods 

Testing M
ethod 

Reference 

Subgrade 
Rem

oval of unsuitable 
m

aterials 
O

bservation 
NA 

 
Proof-rolling of subgrade 

O
bservation 

NA 
 

Filling of surface sloughs 
O

bservation 
NA 

 
Soil com

paction 
Sand cone 

Rubber balloon 
Nuclear gauge 

ASTM
 D1556 

ASTM
 D2167 

ASTM
 D2922 

 
Surface finishing 

O
bservation 

NA 

 
Sterilization 

Supplier's certification and 
observation 

NA 

 
Slope 

Surveying 
NA 

 
Depth of excavation 

Surveying 
NA 

 
Surface w

ater runoff control 
O

bservation 
NA 

 
Soil type (index properties) 

Visual-m
anual procedure 

ASTM
 D2488 

 
In-place density 

Sand cone 
Rubber balloon 
Nuclear gauge 

ASTM
 D1556 

ASTM
 D2167 

ASTM
 D2922 

Contam
inated soil 

Placem
ent 

Soil Type 
Visual-m

anual procedure 
Particle size analysis 

Soil Classification 

ASTM
 D2488 

ASTM
 D422 

ASTM
 D2487 

 
M

oisture Density 
Laboratory 

ASTM
 D698 

 
Thickness 

Surveying; m
easurem

ent 
NA 

 
Coverage 

O
bservation 

NA 

 
In-place density 

Sand cone 
Rubber balloon 
Nuclear gauge 

ASTM
 D1556 

ASTM
 D2167 

ASTM
 D2922 

Barrier W
all 

Backfill Soil Type 
Visual-m

anual procedure 
Particle size analysis 

Soil Classification 

ASTM
 D2488 

ASTM
 D422 

ASTM
 D2487 

 
W

all Alignm
ent 

Surveying 
NA 

 
W

all Depth 
Surveying 

NA 
 

W
all W

idth 
Surveying 

NA 

 
Slurry Viscosity 

Sam
pling/Flow

 Cone 
ASTM

 D143 
ASTM

 D4832 

 
Backfill Density 

Sam
pling/M

ud Balance 
ASTM

 D1556 
ASTM

 D2216 
 

Perm
ability 

Sam
pling/Laboratory 

ASTM
 D5084 

Geosynthetic 
Clay Liner (GCL) 

M
aterial type 

M
anufacturer's 

Certification 
NA 

 
Handling and storage 

O
bservation 

NA 
 

Coverage 
O

bservation 
NA 



  

Facility 
Com

ponent 
Factors 

To Be M
onitored 

M
onitoring/Testing 

M
ethods 

Testing M
ethod 

Reference 
 

O
verlap 

O
bservation 

NA 
 

Tem
porary anchoring 

O
bservation 

NA 
 

Folds and w
rinkles 

O
bservation 

NA 
LDPE/ or HDPE Liner 

Handling and storage 
O

bservation 
NA 

 
Thickness 

Thickness 
ASTM

 D1593 
 

Tensile properties 
Tensile properties 

ASTM
 D638 

 
Tear strength 

Tear strength of plastic 
sheeting 

ASTM
 D1004 

 
W

elding m
aterials 

M
anufacturer's 

Certification 
NA 

 
W

elding equipm
ent 

M
anufacturer's 
Certification 

NA 

 
Seam

ing 
Bonded seam

 strength in 
  Shear 
  Peel 

ASTM
 D4545 6.1.2 

ASTM
 D4545 6.1.1 

 
Anchoring 

O
bservation 

NA 
 

Coverage 
O

bservation 
NA 

Leachate Collection 
Pipe 

M
aterial type 

M
anufacturer's 

Certification 
NA 

 
Handling and storage 

O
bservation 

NA 
 

Location and layout 
Surveying 

NA 
 

O
rientation of slots 

O
bservation 

NA 
 

Slotted pipe jointing 
O

bservation 
NA 

Backfill Soil 
Placem

ent 
 

Soil Type 
Visual-m

anual procedure 
Particle size analysis 

Soil Classification 

ASTM
 D2488 

ASTM
 D422 

ASTM
 D2487 

 
M

oisture Density 
Laboratory 

ASTM
 D698 

 
Thickness 

Surveying; m
easurem

ent 
NA 

 
Coverage 

O
bservation 

NA 
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DAILY SU
M

M
ARY REPO

RT 
  

REPO
RT N

O
.                                               

 
DATE/SHIFT                                               

 
DAY 

 PRO
JECT  Am

erican Creosote W
orks Site 

 
 

JO
B N

O
.  

 
 

 
    

 
 

 
 

 
 

LO
CATIO

N
  

 
 

 
 

 
 

 
 

 
CLIEN

T  
 

 
 

 
 

 
 

 
 

 
CO

N
TRACTO

R   
 

 
 

 
 

 
 

CQ
AO

  
 

 
 

 
 

 
 

 

 
 

 
AVERAGE FIELD FO

RCE 
Contractor 

Em
ployees 

No. 
Equipm

ent 
No. 

Rem
arks 

VISITO
RS 

Tim
e 

Nam
e 

Representing 
Rem

arks 

 
M

eetings at the site. 

CO
NSTRUCTIO

N
 ACTIVITIES.  Descriptions should include: 

•Unit processes of construction under w
ay during the tim

e fram
e of this report.  

•Descriptions of areas or units of w
ork that w

ere m
onitored, including associated docum

entation. 
•Description of off-site m

aterials received, including supplier quality assurance certification (as an attachm
ent). 

•Calibrations, or recalibrations, of test equipm
ent, including actions taken. 

•Decisions m
ade regarding units of m

aterial or blocks of w
ork, and descriptions of corrective m

easures used to substantiate the decisions described 
in the preceding item

.  
          

 DISTRIBUTIO
N: 

PAGE 1 O
F            PAGES 

   
BY                                                               TITLE                                          

S 
M

 
T 

W
 

TH 
F 

S 

W
EATHER 

Bright Sun 
Clear 

O
vercast 

Rain 

TEM
P. (F) 

40-60 
60-80 

80-100 
100-120 

W
IN

D 
Still 

M
oderate 

High 
 

HU
M

IDITY 
Dry 

M
oderate 

Hum
id 
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  REPO
RT N

O
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B N
O
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Construction activities (continued) 

                                               
 DISTRIBUTIO
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DAILY SU

M
M

ARY REPO
RT 

 
Continuation Sheet 

 PRO
JECT  

Am
erican Creosote W

orks Site___________ 
 

  REPO
RT N

O
.  

 
 JO

B N
O

.  
 

 
 

 
 

 
 

 
 

  DATE  
 

 The space below
 should be utilized to describe unit process, and locations, of construction under w

ay during the tim
e fram

e of the daily sum
m

ary 
report as w

ell as descriptions of areas or units of w
ork (blocks) being m

onitored. 
 

EXCAVATIO
N PLAN M

AY BE REDUCED AND PLACED O
N THIS SHEET FO

R REFERENCE. 

 DISTRIBUTIO
N:PAGE 

           
O

F 
           

PAGES
 

BY                                                               TITLE                                          
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M
EM

O
RAN

DU
M

U
S Environm

ental Protection Agency (EPA) Region 4
B&

V Project N
um

ber 49089
Am

erican Creosote W
orksSuperfund Site

B&
V DCN

: 49089-0128-01-I-02632R0
Value Engineering Screening

M
em

o, Rev 0
January

10, 2019

To:
Peter Thorpe, Rem

edial Project M
anager, EPA

From
:

Am
y Callaw

ay, Cost AccountM
anager, Black &

 Veatch Special Projects Corp. (Black &
 Veatch) 

Cc:
Geoffrey Kreiger, Contracting O

fficer, EPA
Luis Flores, Project O

fficer, EPA
Gina M

ontgom
ery, Program

 M
anager, Black &

 Veatch 
Ernie M

ott-Sm
ith, Project Engineer, Black &

 Veatch
Jacob Berger, Project Engineer, Black &

 Veatch
Darci Scherbak, Project Engineer, Black &

 Veatch
Ed Hicks, Project M

anager, Black &
 Veatch

Purpose

This m
em

o presents
the results of a Value Engineering Screening (VES) conducted on the Am

erican 
Creosote W

orks Site. The design docum
ent hasbeen

broken into three subm
ittals, corresponding to likely 

im
plem

entation phases and EPA priorities.  The first docum
ent w

ill be the incorporate designs for 
Contam

inated M
edia Zone (CM

Z)-1, CM
Z-4A, and CM

Z-4B
(Part 1).  The second subm

ittal w
ill be the 

incorporate designs for CM
Z-2A and CM

Z-2B
(Part 2).  The third and final docum

ent w
ill be the incorporate 

designs CM
Z-3 and CM

Z-5
(Part3).  The VE Screening w

as conducted follow
ing subm

ittalof the Part 1
Interm

ediate (50%
) Rem

edial Design, dated Septem
ber 2018; how

ever, conceptual designs w
ere 

discussed during the screening for Parts 2
and 3.  

The purpose of the VES w
as to identify any potential high cost design elem

ents or subsystem
s that m

ay 
becom

e candidates for a form
al value engineering study, and to provide

the rem
edial design team

 w
ith 

ideasto im
prove the overall design for consideration

as it m
oves from

 the 50%
 to 90%

 design stage. The 
design elem

ents or subsystem
s that w

ere identified during the VES w
ere then presented to the RD team

s, 
and all ideas that appeared

to provide a cost reduction w
ere evaluated further.

Below
 are descriptions of the VES team

’sideas for im
proving the overall rem

edy design for the site.
Ideas 

have been split into 5
groups, each correlating to a CM

Z.
The ideas are presented first by group.

All ideas 
are intended to reduce costs, im

prove perform
ance, or both. 

The VES w
as perform

ed by three senior engineers independent from
 the design team

. The VES w
as 

facilitated by Am
y Callaw

ay and Ed Hicks.
A listing of all the ideas and their respective ratings are 

presented follow
ing the text in Table 1.
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VES IDEA DESCRIPTIO
N

S 

CM
Z-1 VES Ideas 

Item
 1:  Shorten N

orthern Boundary of barrier w
all since it appears to extend farther to north than needed 

(O
ther data driving this?). 

Conclusion: An evaluation of N
APL occurrence along the northern boundary w

as com
pleted.  It does 

appear that the barrier w
all could be m

oved to the south, shortening the w
all by approxim

ately 193 linear 
feet.  How

ever, loosing this area w
ithin the barrier w

all w
ould increase the cap height.   As a result, this 

idea is rejected. 

Item
 2:  If concerned about height, how

 about offsite T&
D? Cost versus public perception of height. 

Conclusion: Idea scored less than a 7 and w
as not retained (Table 1).   

 Item
 3:  Excavated areas: W

here is backfill com
ing from

? M
ost is from

 offsite. Can any onsite soils be 
used? How

 about harvesting soils from
 onsite? M

ake sure there is enough area to stage contam
inated 

surface layer. 
Conclusion:  Initial thoughts w

ere that the area to be excavated to create the retention pond m
ay be used 

as backfill.   All historical data w
ere evaluated, and it w

as found that at least one sam
ple in this area, SS510 

exceeds the dioxin FDEP SCTL of 30 ng/kg in sam
ples collected from

 three intervals: 1) 0-6 inches; 2) 6-12 
inches; and 3) 2-3 feet.  Any areas that are scoped for excavation that can be proven to be clean w

ill be 
used as backfill.  This idea w

ill be further evaluated during the Pre-Final/Final Rem
edial Design.   

 Item
 4: Have w

e considered ex situ sm
oldering technology for creosote im

pacted soils? Soil could be re-
used after treatm

ent in capping system
? Any issues w

ith em
issions/onsite treatm

ent?  
Conclusion:  In situ sm

oldering technology w
as evaluated during the Feasibility Study and w

as not 
retained.  The use of ex situ sm

oldering w
as discussed for the existing stockpiles onsite, how

ever, the 
am

ount of N
APL in the previously excavated soils is not thought to be sufficient for successful use of this 

technology.  As a result, this idea is rejected. 

 Item
 5:  Consider higher cap elevation along the north w

here industrial/com
m

ercial area.  Im
proved visual 

effect of m
ound height. 

Conclusion:  The reuse of the site is projected as a City Park.  Prior to the subm
ittal of the 50%

 Rem
edial 

Design the City of Pensacola w
as contacted regarding the cap elevation, at that tim

e the City expressed 
that one level surface w

as preferred for the site reuse.  U
nless the City expresses the need for a higher 

elevation in any area, the design team
 w

ill m
ove forw

ard w
ith one level surface to the extent possible 

(som
e slope w

ill be required for surface w
ater drainage).   

 Item
 6:  Consider placing m

ore m
aterial in w

estern end to reduce overall cap height or footprint. 
Conclusion: Idea scored less than a 7 and w

as not retained.   
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Item
 7:  W

hy is area on east end not being utilized for Cap (to reduce height)? 
Conclusion:  The area to the east is being used for the retention pond.  The area betw

een the retention 
pond and W

 Gim
ble Street is not part of the Site proper.  As a result, this idea is rejected. 

 Item
 8:  Consider placing all N

APL im
pacted soils in barrier w

all/cap area, and dioxin soils in the engineered 
cell. 
Conclusion:  This idea w

as further exam
ined; how

ever, this w
ould increase the cap height.  As a result, 

this idea is rejected. 
 Item

 9:  Do w
e really need a base liner? Potential for m

igration? M
ay not need in areas w

here only dioxin 
deposited, since it doesn't leach. 
Conclusion:  This idea w

as further exam
ined; the results w

ill be included in a separate m
em

orandum
.   

 Item
 10:  If w

e have a base liner, yes, w
e need a leachate collection system

.  Bottom
 liner should have a 

geonet instead of leachate collection system
, or use im

pacted sandy soils as protection and leachate 
collection. 
Item

 10.5:  Consider placing bottom
 liner directly on existing surface soils, w

ithout excavating the surface 
soils first. 
Conclusion: This idea w

as further exam
ined; the results w

ill be included in a separate m
em

orandum
.   

 Item
 11:  Determ

ine if there a GW
 separation regulation betw

een bottom
 liner and GW

. 
Conclusion: This idea w

as further exam
ined; the results w

ill be included in a separate m
em

orandum
.   

 Item
 12:  60 M

il HDPE liner recom
m

ended for bottom
 liner 

Conclusion: A 60 m
il HDPE liner is currently recom

m
ended in the design.   

 Item
 13:  Go w

ith subtitle D design requirem
ents for liner and cap, not subtitle C, if perm

issible 
Conclusion: This idea w

as further exam
ined; the results w

ill be included in a separate m
em

orandum
.   

 Item
 14:  Consolidating and capping w

aste in place as opposed to engineered cell.   
Conclusion:  The soils to be excavated m

ust be handled in a m
anner that ensures the protection of hum

an 
health and the environm

ent.   
 Item

 15:  Geonet m
ay only be needed on cap side slopes, not necessarily across the top slope. 

Conclusion: Idea scored less than a 7 and w
as not retained.   

 Item
 16:  Could focus placem

ent of organic soils in lim
ited area, include gas vent layer only there.   

Conclusion: The organics are ubiquitous, and there are fairly few
 vents planned.  An alternative gas vent 

relief flap could be used for the planned Site park reuse. 
 Item

 17:  Shrubs and bushes shouldn't go in cells.  Take to a City vegetative w
aste disposal facility or other 

landfill. 
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Conclusion: Correct, all shrubs and bushes w
ill be properly disposed of offsite.   

 Item
 18:  Consider closure turf instead of earthen and vegetative cover. 

Conclusion:  Sam
ples of closure turf w

ere sent to the EPA and the City of Pensacola.  At this tim
e, the 

grass cover is being used in the design due to the site reuse plans.   
 Item

 19:  Area north of proposed detention pond looks like a good parking area 
Conclusion: Idea scored less than a 7 and w

as not retained.   
 CM

Z-4B /O
ffsite Residential Excavation W

ork Ideas 

Item
 21:  W

ill fences be rem
oved and replaced, or new

 fences provided? M
ake sure clear in specs. 

Conclusion:  EPA confirm
ed that fences w

ould be excavated around, if any dam
age occurs, the fence 

w
ould need to be replaced.  This w

ill be confirm
ed in the specifications.    

Item
 22:  Post excavation confirm

ation sam
pling/analysis, or to pre-established cut lines (preferred)? Get 

Regulatory buy-in (yards w
ould have open excavation for 2 w

eeks). 

Conclusion:  EPA confirm
ed that the excavation w

ould be perform
ed to pre-established cut lines.   

Item
 23:  TAT on sam

ple analysis if necessary? Put it on the Contractor so if delays, not a change order 

Conclusion:  N
ot necessary if excavating to pre-established cut lines.    

Item
 24:  O

ptim
ize w

ork sequencing or determ
ine optim

al final placem
ent in the design, to avoid 

potential double handling/staging of soils 

Conclusion:  The w
ork sequencing w

ill be further evaluated during the Pre-Final/Final Rem
edial design to 

determ
ine optim

al placem
ent.   

CM
Z - 2A / 2B Ideas  

Ideas for CM
Z-2A/ -2B w

ill be discussed in the Steam
 Enhanced Extraction Rem

edial Design (Part 2).   

CM
Z 3/ 5 including BW

16 area/ L Street Area Ideas  

Ideas for CM
Z-3 and -5 w

ill be discussed in the In Situ Chem
ical O

xidation Rem
edial Design (Part 3).  Ideas 

for the B16 area/ L Street Area w
ill be discussed once all the data collected in N

ovem
ber and Decem

ber 
2018 have been evaluated.   

  



Overall Score Retained Reviewed &
JD Elizabeth EMS To Review Design Change

(9 best) (min 7)

1 Shorten Northern Boundary of BW since appears to extend farther to north than needed (Other data 
driving this?)

3 3 3 9 Y
2 If worried about height, how about offsite T&D? Cost versus public perception of height. 2 1 1 4

3 Excavated areas: Where is backfill coming from? Most is from offsite. Can any onsite soils be used? 
How about harvesting soils from onsite? Make sure enough area to stage contaminated surface layer

2 3 2 7
Y

4
Have we considered ex situ smoldering technology for creosote impacted soils? Soil could be re-used 
after treatment in capping system? Any issues with emissions/onsite treatment? Cost to treat via 
Star in range of $ - $ /cy.

3 3 2 8
Y

5
Consider higher cap elevation along the north where industrial/commercial area. Improved visual 
effect of mound height. 3 2 3 8 Y

6 Consider placing more material in western end to redcue overall cap height or footprint 2 2 2 6
7 Why is area on east end not being utilized for Cap (to reduce height) 3 2 3 8 Y
8 Maybe place all NAPL impacted soils in BW/Cap area, Dioxin soils in the engineered cell 3 3 3 9 Y

9
Do we really need a base liner? Potential for migration? May not need in areas where only dioxin 
deposited, since it doesn't leach 3 3 3 9 Y

10
If we have a base liner, yes we need a leachate collection system.  Bottom liner should have a geonet 
instead of leachate collection system, or use impacted sandy soils as protection and leachate 
collection.

3 3 3 9
Y Y

10.5 Consider placing btm liner directly on existing surface soils, without excavating the surface soils first 3 3 3 9 Y
11 Determine if there a GW separation regulation between btm liner and GW. 3 3 3 9 Y
12 60 Mil HDPE liner recommended for btm liner 3 3 3 9 Y
13 Go with subtitle D design requirements for liner and cap, not subtitle C, if permissible 3 3 3 9 Y Y

14 Consolidating and capping waste in place as opposed to engineered cell 3 3 3 9 Y
Part of btm 
liner issue

15 Geonet may only be needed on cap side slopes, not necessarily across the top slope. 2 2 2 6
16 Could focus placement of organic soils in limited area, include gas vent layer only there 3 2 3 8 Y
17 Shrubs and bushes shouldn't go in cells. Take to a City vegetative waste disposal facility or other landf 3 3 3 9 Y

18 Consider closure turf instead of earthen and vegetative cover. 3 3 3 9 Y
19 Area north of proposed detention pond looks like a good parking area 2 1 2 5

Impacts West of L Street
20 Consider in situ treatment (e.g. steam, star, S/S) for area west of L street 3 3 3 9 Y

20.5 Consider extending BW and Cap around this area 3 3 3 9 Y

ACW Pensacola Value Engineering Screening - November 2018
Brain Storming Ideas Summary and Scoring

Table 1

Value 
Engineering 

Idea #

CMZ-1

VES member Scoring of Idea

5, 6, and 7 - 
look at 

together

Relative Score (1-3, 3 being best)

page 1 of 2



Overall Score Retained Reviewed &
JD Elizabeth EMS To Review Design Change

(9 best) (min 7)

ACW Pensacola Value Engineering Screening - November 2018
Brain Storming Ideas Summary and Scoring

Table 1

Value 
Engineering 

Idea #

VES member Scoring of Idea

Relative Score (1-3, 3 being best)
CMZ-4B  Offsite Residential Excavation Work

21 Fences. Remove and replace, or new fences? Make sure clear in specs 3 3 3 9 Y

22
Post excavation confirmation sampling/analysis, or to pre-established cut lines (preferred)? Get 
Regulatory buy-in (yards will have open excavation for 2 weeks) 3 3 3 9 Y

23 TAT on sample analysis if necessary? Put it on the Contractor so if delays, not a change order 3 3 3 9 Y

24
Optimize work sequencing or determine optimal final placement in the design, to avoid potential 
double handling/staging of soils 3 3 3 9 Y

25 Define NAPL extent/ TarGOST investigation / has NAPL Migrated from 2011 investigation? 3 3 3 9 Y
26 Residents will need to be located?  What is length of time of implementation? 3 3 3 9 Y
27 What is clean? How is that measured? 3 3 3 9 Y
28 Perform Cost Benefint Analysis on NAPL in Apartment building 2 3 3 8 Y
29 Where would vapor cover be required?  Only in Shallow treatment area 2 2 2 6
30 How is the extracted water treated?  Extracted water to POTW or UI 2 2 2 6

31 Remove ISCO barrier and implement Biobarrier? 3 3 3 9 Y
32 Include treatment of L Street? 3 3 3 9 Y

33
Limit Treatment only higher concentrations (SVOC) found in the shallow gw (upper 25 ft)/ Or MNA 
only? 3 3 3 9 Y

34 Active Monitoring of MNA parameters during Source area treatments? 2 3 2 7 Y

35
Better delineation and characterization of proposed treatment areas, immediately prior to 
implementation, including area downgradient of BW16 following SEE implementation 3 3 3 9 Y

36 Pilot test after SEE implementation? 3 3 3 9 Y
37 Use existing ISCO Pilot wells to determine dispersion? 2 1 2 5
38 Rather than dye test, would be better to use the actual chemical? 2 2 2 6
39 Treatment wall  - consider use of DPT to delivery amendments as opposed to permanent wells. 3 3 3 9 Y
40 Defer RD until the source remedies are complete. 2 3 2 7 Y

Notes
cy - cubic yard
TBD - to be determined after 50% remedial design reports are complete. 

TBD

TBD

TBD

CMZ-3/ -5 including BW16 Area/ L Street Area

CMZ-2A /-2B

page 2 of 2
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U
S Environm

ental Protection Agency (EPA) Region 4 
B&

V Project 049089 
Am

erican Creosote W
orks Superfund Site 

B&
V DCN

 49089-0128-01-B-02640R0 

Date: 
M

ay 15, 2019 

To: 
Peter Thorpe, Rem

edial Project M
anager, EPA 

From
: 

Darci Scherbak, Project Engineer, Black &
 Veatch Special Projects Corp. (Black &

 Veatch)  
Jacob Berger, Project Engineer, Black &

 Veatch 

Subject: 
ACW

 Rem
edial Design U

pdate M
em

o, Rev 0 

PU
RPO

SE 

A Value Engineering Screening (VES) w
as conducted for the Am

erican Creosote W
orks Site in 

Septem
ber 2018.  The purpose of the VES w

as to identify any potential high cost design elem
ents or 

subsystem
s that m

ay becom
e candidates for a form

al value engineering study, and to provide the 
rem

edial design team
 w

ith ideas to im
prove the overall design for consideration as it m

oves from
 

the 50%
 to 90%

 design stage.  The results of the VES has been sum
m

arized in a separate Technical 
M

em
orandum

.    

This M
em

orandum
 w

ill focus on changes to the ACW
 Rem

edial Design resulting from
 the VES.  All 

ideas are intended to reduce costs, im
prove perform

ance, or both.  

Contam
inated M

edia Zones-2A/-3/-4A  

VE Screening Item
 10:  If there is an ECC base liner, a leachate collection system

 is needed.  The 
bottom

 liner should either have a geonet instead of leachate collection system
, or use im

pacted 
sandy soils as protection and leachate collection. 

VE Screening Item
 13:  U

se Subtitle D (non-hazardous industrial solid w
aste) design requirem

ents for 
Engineered Containm

ent Cell (ECC) liner and cap instead of Subtitle C, if perm
issible. 

CLO
SU

RE PERFO
RM

AN
CE CRITERIA – SU

BTITLE C 

CFR 40 §264.310 

a) 
Final cover system

 m
ust: 

1) 
Provide long-term

 m
inim

ization of m
igration of liquids through the closed landfill; 

2) 
Function w

ith m
inim

um
 m

aintenance; 

3) 
Prom

ote drainage and m
inim

ize erosion or abrasion of the cover; 

4) 
Accom

m
odate settling and subsidence so that the cover's integrity is m

aintained; and 

5) 
Have a perm

eability less than or equal to the perm
eability of any bottom

 liner system
 or 

natural subsoils present. EPA (DRAFT) Technical Guidance For RCRA/CERCLA Final Covers 
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EPA accpets GCL as alternative to Low
 Perm

eability Soil (com
pacted clay layer) 

Geosynthetic Clay Liners Used in M
unicipal Solid W

aste Landfills 

LAN
DFILL DESIGN

 M
IN

IM
U

M
 TECHN

O
LO

GICAL REQ
U

IREM
EN

TS (M
TRS) 

RCRA Training M
odule – Land Disposal U

nits 

Landfills are subject to virtually the sam
e M

TRs as surface im
poundm

ents and w
aste piles.  They 

m
ust have a double-liner, leachate collection and rem

oval system
s (LCRS), and leak detection 

(§264/265.301), and an action leakage rate (ALR) (§264/265.302).  Like w
aste piles, landfills require a 

second LCRS that is above the top liner.  Figure 3 illustrates the M
TRs of landfills.  In addition, landfills 

m
ust have storm

w
ater run-on and runoff controls to prevent m

igration of hazardous constituents for 
at least a 25-year storm

 and a cover to prevent w
ind dispersal. 
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Design Elem
ents 

 
Double liner 

 
Double leachate collection and rem

oval system
s 

 
Leak detection system

 

 
Run on, runoff, and w

ind dispersal controls 

 
Construction quality assurance program

 

Closure Elem
ents 

 
Installing and m

aintaining a final cover 

 
Continuing operation of the leachate collection and rem

oval system
 until leachate is no longer 

detected 

 
M

aintaining and m
onitoring the leak detection system

 

 
M

aintaining ground w
ater m

onitoring 

 
Preventing storm

 w
ater run on and runoff 

 
Installing and protecting surveyed benchm

arks 

 CLO
SU

RE CRITERIA – SU
BTITLE D 

CFR 40 §258.60  
a) 

Final cover system
 m

ust: 

1) 
Have a perm

eability less than or equal to the perm
eability of any bottom

 liner system
 or 

natural subsoils or a perm
eability no greater than 1 × 10−5 cm

/sec, w
hichever is less 

2) 
M

inim
ize infiltration using an infiltration layer that contains a m

inim
um

 18-inches of earthen 
m

aterial 

3) 
M

inim
ize erosion using an erosion layer that contains a m

inim
um

 6-inches of earthen 
m

aterial that can sustain native plant grow
th 

b) 
State (FDEP) can approve alternative m

aterials for infiltration (for exam
ple, GCL) and erosion 

protection (for exam
ple, riprap, synthetic turf, etc.) 
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EN
GIN

EERED CO
N

TAIN
M

EN
T CELL CO

N
CLU

SIO
N

S  

The current ACW
 Engineered Containm

ent Cell (ECC) design is not a RCRA C or D landfill, but rather is 
considered a m

iscellaneous unit subject to environm
ental perform

ance standards, not prescribed 
technology-based standards.  The standards require that these m

iscellaneous units m
ust be located, 

designed, constructed, operated, m
aintained, and closed in a m

anner that ensures the protection of 
hum

an health and the environm
ent.  So, our risk analysis inform

s the robustness of the containm
ent 

system
s’ protective elem

ents.   

Page 27 of the August 2017 RO
D com

m
its the design to including a cap w

ith a GCL, LDPE, or HDPE 
geom

em
brane, or a com

bination of these w
ith a 2-ft protection layer.  

Based on 40 CFR Part 264 Subpart X and the presence of a shallow
 w

ater table, the use of a low
 

perm
eability bottom

 liner in the ECC system
 is required in the portions containing N

APL (leachable) 
im

pacted soil.  

O
ption 1 

An ECC w
ith a bottom

 liner system
 consisting of a geom

em
brane liner overlain w

ith geonet for 
leachate collection and a top cap system

 consisting of a geom
em

brane liner overlain w
ith geonet 

drainage layer and 2 ft of protective cover w
ould provide adequate protection.  This configuration 

(illustrated in the figure below
) w

ould produce approxim
ately 22.5 gallons of leachate per acre per 

year.  Resulting leachate head on bottom
 liner after 30 years of cum

ulative leakage through the cap 
w

ould be about 0.0249”.   

O
ption 1 Cost Estim

ate: $110,513/acre 

 

O
ption 2 

Alternatively, including a GCL in the cap system
 just below

 the top geom
em

brane w
ould reduce 

leachate generation.  This configuration (illustrated in the figure below
) w

ould produce 
approxim

ately 0.13 gallons of leachate per acre per year.  Resulting leachate head on bottom
 liner 

after 30 years of cum
ulative leakage through the cap w

ould be about 0.00014”.  The m
inim

al 
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leachate generation and low
 head on the bottom

 liner m
ake a good case for elim

ination of the 
leachate collection geonet.  

O
ption 2 Cost Estim

ate: $114,095 / acre.  3.24%
 capital cost increase to elim

inate leachate 
m

anagem
ent. 

 

 The superior perform
ance of the GCL/geom

em
brane com

posite cap lim
it infiltration to the extent 

that a bottom
 geonet is unnecessary.  Additionally, O

ption 2 provides a m
ore protective w

ith 
nom

inal change in cost. Below
 is an updated cross section for the ECC design, that w

ill be 
incorporated into the (90%

) Pre-Final Design. 
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RA Construction Schedule 
 





ID Task Name Duration Start Finish

1 PHASE 1 - OFF-FACILITY SOILS EXCAVATION (CMZ-4B) & ONSITE 
CONSOLIDATION

2 1.0 Procurement 60 days Mon 01/06/20 Fri 03/27/20

3 1.1 Procurement of [Phase 1] Subcontractor 2 mons Mon 01/06/20 Fri 02/28/20

4 1.2 Submittals Review and Approval, Pre-Construction Meetings1 mon Mon 03/02/20 Fri 03/27/20

5 2.0 Mobilization and Offsite Prep 25 days Mon 03/30/20 Fri 05/01/20

6 2.1 Mob and Off-Facility Equipment Set up 10 days Mon 03/30/20 Fri 04/10/20

7 2.2 Temp Facilities, Erosion Controls, SW Ditches/Berms, and 
Temp Roads

5 days Mon 04/13/20 Fri 04/17/20

8 2.3 Clearing and demolition 5 days Mon 04/20/20 Fri 04/24/20

9 2.4 Baseline Surveys and Controls 5 days Mon 04/27/20 Fri 05/01/20

10 3.0 Off-Facility CMZ-4B Excavation and Onsite Consolidation 55 days Mon 05/04/20 Fri 07/17/20

11 3.1 Baseline Surveys and Controls 3 days Mon 05/04/20 Wed 05/06/20

12 3.2 Utility Clearing and Protection 2 days Thu 05/07/20 Fri 05/08/20

13 3.3 Off-Facility Soil Excavation, Segregation, Relocation to Main
Site Areas

4 wks Mon 05/11/20 Fri 06/05/20

14 3.3b Install Temporary offsite soil Stockpile Liner, anchor 
trench

2 wks Mon 06/08/20 Fri 06/19/20

15 3.4 As-Excavated Survey 3 days Mon 06/22/20 Wed 06/24/20

16 3.5 Excavation Backfill and Compaction 10 days Thu 06/25/20 Wed 07/08/20

17 3.6 Site Restoration 5 days Thu 07/09/20 Wed 07/15/20

18 3.7 Seeding and Mulching 2 days Thu 07/16/20 Fri 07/17/20

19 Part 2 RA - SEE Thermal Remediation [break in Part 1 RA] 20 mons Thu 07/16/20 Wed 01/26/22

20 PHASE 2A - BARRIER WALL CONSTRUCTION 

21 4.0 Procurement 70 days Thu 01/27/22 Wed 05/04/22

22 4.1 Procurement of [Phase 2] Subcontractor 2.5 mons Thu 01/27/22 Wed 04/06/22

23 4.2 Submittals Review and Approval, Pre-Construction Meeting 1 mon Thu 04/07/22 Wed 
05/04/22

24 5.0 Mobilization and Site Preparation 25 days Thu 05/05/22 Wed 06/08/22

25 5.1 Mob and Equipment Setup 10 days Thu 05/05/22 Wed 05/18/22

26 5.2 Temp Facilities, Erosion Controls, SW Ditches/Berms, Temp 
Roads

5 days Thu 05/19/22 Wed 
05/25/22

27 5.3 Clearing and Demolition 5 days Thu 05/26/22 Wed 06/01/22

28 5.4 Baseline Surveys and Controls 5 days Thu 06/02/22 Wed 06/08/22

29 6.0 Barrier Wall Construction 84 days Thu 06/09/22 Tue 10/04/22

30 6.1 Working Platform Construction 5 days Thu 06/09/22 Wed 06/15/22

31 6.2 Wall Construction 6 wks Thu 06/16/22 Wed 07/27/22

32 6.3 QC Testing 30 days Thu 07/28/22 Wed 09/07/22

33 6.4 Spoils Stabilization 5 days Thu 09/08/22 Wed 09/14/22

34 6.5 Pre-Final Inspections, Punch List Items 2 days Thu 09/15/22 Fri 09/16/22

35 6.6 Final Inspections, Punch List Items 2 days Mon 09/26/22 Tue 09/27/22

36 6.7 Demobilization 5 days Wed 09/28/22 Tue 10/04/22

37 PHASE 2B - ONSITE SOIL EXCAVATION, ECC CONSTRUCTION

38 7.0 Mobilization and Site Preparation 25 days Wed 09/28/22 Tue 11/01/22

39 7.1 Mobilization 5 days Wed 09/28/22 Tue 10/04/22

40 7.2 Temporary Facilities, Erosion Controls, SW Ditches/Berms, 
and Temporary Roads

5 days Wed 10/05/22 Tue 10/11/22

41 7.3 Fencing, Clearing 10 days Wed 10/12/22 Tue 10/25/22

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug S
Qtr 1, 2020 Qtr 2, 2020 Qtr 3, 2020 Qtr 4, 2020 Qtr 1, 2021 Qtr 2, 2021 Qtr 3, 2021 Qtr 4, 2021 Qtr 1, 2022 Qtr 2, 2022 Qtr 3, 2022 Qtr 4, 2022 Qtr 1, 2023 Qtr 2, 2023 Qtr 3, 2023

Task

Split

Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Progress

Manual Progress
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ID Task Name Duration Start Finish

42 7.4 Baseline Surveys and Controls 5 days Wed 10/26/22 Tue 11/01/22

43 8.0 Soil Loading & Transport 40 days Wed 11/02/22 Tue 12/27/22

44 8.1 Soil Loading and Transport to different area Onsite 3 wks Wed 11/02/22 Tue 11/22/22

45 8.2 Non-Haz Debris (if any trees/shrubs/concrete/rebar/ etc.) 
loading and offsite Disposal

5 days Wed 11/23/22 Tue 11/29/22

46 8.3 Post Removal Surveys 5 days Wed 11/30/22 Tue 12/06/22

47 8.4 Manifest Tracking and Confirmation (if used) 1 mon Wed 11/30/22 Tue 12/27/22

48 9.0 Engineered Containment Cell (ECC) Construction 85 days Wed 12/07/22 Tue 04/04/23

49 9.1 Clearing / Timber / Debris Removal - minimal (completed 
during soil excavation)

4 days Wed 12/07/22 Mon 
12/12/22

50 9.2 Baseline Surveys and Control 4 days Tue 12/13/22 Fri 12/16/22

51 9.3 Install Erosion & Sediment Controls 4 days Mon 12/19/22 Thu 12/22/22

52 9.4 Spreading and Compacting Stockpiled Soils and Rough 
Grading

2 wks Fri 12/23/22 Thu 01/05/23

53 9.5 Progress Surveys and QC Testing 3 wks Fri 12/23/22 Thu 01/12/23

54 9.6 Install Augmented Clay Cap 2 wks Fri 01/13/23 Thu 01/26/23

55 9.7 Install Liner and Drainage System and Anchor Trench 1 mon Fri 01/27/23 Thu 02/23/23

56 9.8 Placement of 18 in. Soil Cover, 6 in. Top Soil Layer, Final 
Grading

1 mon Fri 02/24/23 Thu 03/23/23

57 9.9 Seeding and Mulching 3 days Fri 03/24/23 Tue 03/28/23

58 9.11 As-Built Surveys 1 wk Wed 03/29/23 Tue 04/04/23

59 PHASE 2C - BARRIER WALL CAP CONSTRUCTION 

60 10.0 Barrier Wall-Cap Construction 88 days Wed 03/29/23 Fri 07/28/23

61 10.1 Clearing/ Debris Removal - minimal (already completed 
during soil excavation)

3 days Wed 03/29/23 Fri 03/31/23

62 10.2 Baseline Surveys and Control 4 days Mon 04/03/23 Thu 04/06/23

63 10.3 Install additional Erosion & Sediment Controls (if needed) 3 days Fri 04/07/23 Tue 04/11/23

64 10.4 Spreading and Compacting Stockpiled Soils inside 
Barrier-Wall-Area and Rough Grading

5 days Wed 04/12/23 Tue 04/18/23

65 10.5 Progress Surveys and QC Testing 3 wks Wed 04/19/23 Tue 05/09/23

66 10.6 Install Augmented Clay Cap on top of Barrier Wall 10 days Wed 05/10/23 Tue 05/23/23

67 10.7 Install Liner, Drainage System, and Anchor Trench 1 mon Wed 05/24/23 Tue 06/20/23

68 10.8 Placement of 18 in. Soil Cover, 6 in. Top Soil Layer, Final 
Grading

1 mon Wed 06/21/23 Tue 07/18/23

69 10.10 Seeding and Mulching 3 days Wed 07/19/23 Fri 07/21/23

70 10.11 As-Built Survey 5 days Mon 07/24/23 Fri 07/28/23

71 PHASE 2D - DETENTION POND CONSTRUCTION

72 11.0 Detention Pond Construction 14 days Mon 07/24/23 Thu 08/10/23

73 11.1 Clearing / Timber / Debris Removal 2 days Mon 07/24/23 Tue 07/25/23

74 11.2 Baseline Surveys and Control 1 day Wed 07/26/23 Wed 07/26/23

75 11.3 Install Erosion & Sediment Controls 2 days Thu 07/27/23 Fri 07/28/23

76 11.4 Pond Excavation and Grading 3 days Mon 07/31/23 Wed 08/02/23

77 11.5 Outlet Structure Installation 2 days Thu 08/03/23 Fri 08/04/23

78 11.6 As-Excavated Surveys 2 days Mon 08/07/23 Tue 08/08/23

79 11.7 Seeding and Mulching 2 days Wed 08/09/23 Thu 08/10/23

80 12.0 Demobilization 5 days Fri 08/11/23 Thu 08/17/23

81 12.1 Demobilization 5 days Fri 08/11/23 Thu 08/17/23

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug S
Qtr 1, 2020 Qtr 2, 2020 Qtr 3, 2020 Qtr 4, 2020 Qtr 1, 2021 Qtr 2, 2021 Qtr 3, 2021 Qtr 4, 2021 Qtr 1, 2022 Qtr 2, 2022 Qtr 3, 2022 Qtr 4, 2022 Qtr 1, 2023 Qtr 2, 2023 Qtr 3, 2023

Task

Split

Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Progress

Manual Progress
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 Appendix I. 
RA Construction Cost Estim

ate 
 





Table I-1
Part 1 - Barrier W

all and Excavation Cost Estim
ate

Am
erican Creosote W

orks Site 
Pensacola, Escam

bia County, Florida

No.
Description 

 Estim
ated 

Q
uantity 

U
nits

 EXTENDED 
PRICE 

1.0 Procurem
ent

1.1
General Conditions (Bonds, Insurance, Licenses, etc.)

1
lum

p
74,400.00

$          
1.2

Subm
ittals Preparation, Pre-Construction M

eetings
1

lum
p

14,400.00
$          

2.0 M
obilization and Site Preparation

2.1
M

obilization
1

lum
p

120,000.00
$        

2.2
Tem

porary Facilities (2 - 12 ft x 56 ft office trailers) 
3

m
onth

25,200.00
$          

2.3
Baseline Surveys and Controls

1
lum

p
11,700.00

$          
2.4

Health and Safety (Plan, Execute, M
onitor &

 Control).  O
nsite H&

S Person.
1

lum
p

12,000.00
$          

2.5
W

ork Plan/Subm
ittals (Draft, Rev 1, Final)

1
lum

p
12,000.00

$          
2.6

Project M
eetings (4 1-day m

eetings w
ith contractor and client)

4
day

48,000.00
$          

2.7
Stabilized Site Construction Entrance

2
each

28,800.00
$          

2.8
Utility Clearing and Protecting

1
lum

p
152,222.40

$        

2.9
Clearing and Grubbing (Yard and Site Preparation)

19.1
residential/   
com

m
ercial 

yard sf (acre)
59,658.18

$          

2.10
O

n-Site Dem
olition (Above-Ground Features W

ithin Barrier W
all Footprint) 

1
lum

p
12,000.00

$          
2.11

Erosion Control (Silt Fence) for O
ffsite - Includes m

aintenance/replacem
ent as needed

16,800
LF

22,377.60
$          

2.12
Residential Fence Rem

oval (see 4.4 for replacem
ent)

4,800
LF

13,305.60
$          

3.0 Soil Loading, Transport, and Stockpiling O
nsite

3.1
Excavate and Load Soils (Includes Hand Excavation and Vacuum

-Assisted Excavation)
34,900

             
BCY

247,929.60
$        

3.2
Transport Soils to Site, Stockpile, Shape, and Com

pact
34,900

             
BCY

260,074.80
$        

3.3
Installation 40-m

il HDPE Tem
porary Liner O

ver Stockpile (Includes 2 ft Deep Tem
porary 

3.44
                 

acre
185,210.15

$        
3.4

Post Rem
oval Surveys

1
                       

lum
p

6,000.00
$            

3.5
Perim

eter Air M
onitoring and Reporting (3 locations of m

onitoring)
3.0

m
onth

7,581.60
$            

4.0 Phase 1 Restoration and Dem
obilization

4.1
Im

port, Place, Com
pact, and Grade Clean Backfill (Residential Yards)

19,430
             

BCY 
598,754.88

$        
4.2

Im
port, Place, Com

pact, and Grade Topsoil (Residential Yards - 6 in)
15,470

BCY
476,723.52

$        
4.3

Replacem
ent of Trees and Shrubs

960
                  

each
424,419.84

$        

4.4
Residential Fencing Reconstruction/Replacem

ent
4,800

               
residential/  
com

m
ercial 

yard LF
170,496.00

$        

4.5
Sodding

19.1
acre

364,965.28
$        

4.6
W

atering of Sod (8 w
eeks)

1
                       

lum
p

13,320.00
$          

4.7
Seeding and Establishm

ent of vegetation (on Site)
6.00

                 
acre

6,911.64
$            

4.8
W

atering and Reseeding Vegetation O
n-Site Vegetation W

hile Getting Established (8 W
eeks)

1
                       

lum
p

14,471.94
$          

4.9
Post Restoration Surveys

1
                       

lum
p

6,000.00
$            

4.10
Rem

oval of Debris
60

                     
BCY

12,000.00
$          

4.11
Dem

obilization
1

                       
lum

p
60,000.00

$          
4.12

Phase 1 Rem
edial Action Report (Draft, Rev 1, Final)

1
                       

lum
p

12,000.00
$          

5.0 Procurem
ent

5.1
General Conditions (Bonds, Insurance, Licenses, etc.)

1
lum

p
402,000.00

$        
5.2

Subm
ittals Preparation, Pre-Construction M

eetings
1

lum
p

18,000.00
$          

6.0 M
obilization and Site Preparation

6.1
M

obilization
1

lum
p

570,000.00
$        

6.2
Tem

porary Facilities (2 @
 12 ft x 56 ft office trailers) 

4
m

onth
33,600.00

$          
6.3

Baseline Surveys and Controls (12.4 acres)
1

lum
p

8,894.67
$            

6.4
Health and Safety (Plan, Execute, M

onitor &
 Control)

1
lum

p
12,000.00

$          
6.5

W
ork Plan/Subm

ittals (Draft, Rev 1, Final)
1

lum
p

12,000.00
$          

6.6
Project M

eetings
1

lum
p

12,000.00
$          

6.7
Utility Clearing and Protecting

1
lum

p
28,919.04

$          
6.8

Clearing and Grubbing 
12.4

acres
38,754.07

$          
6.9

Rem
oval and Disposal of 40-m

il HDPE Liner
3,100

               
SF

3,831.60
$            

6.10
Electrical Conduit/ W

ire Dem
olition and Rem

oval
3,600

               
LF

19,872.00
$          

6.11
Rem

oval and Disposal of Existing Site Trailer and Utillty Service Lines
1

                       
lum

p
12,000.00

$          

6.12
Rem

oval and Disposal of Three (3) Steel Product Storage Tanks, Associated steel Structures 
(RECYCLE), and Utility Service Lines

1
                       

lum
p

24,000.00
$          

6.13
M

onitoring W
ell Abandonm

ent (M
W

-1, M
W

-2, M
W

-3, M
W

-4, M
W

-5 (5 w
ells): Stainless 

Steel (RECYCLE), Avg 116.1 ft bls, 2" ID)
1

                       
lum

p
64,830.00

$          

6.14
Extraction W

ell Abandonm
ent (11 Stainless Steel W

ells (RECYCLE), Avg 43.8 ft bls, 4" ID)
1

                       
lum

p
5,148.00

$            
6.15

Erosion Control Logs (9" terra tubes)
3,275

LF
15,877.20

$          
7.0 Barrier W

all Construction
7.1

Rough Grading (1.77 acres) to Establish W
orking Platform

 - Top of BW
 Grade

1
                       

lum
p

4,931.08
$            

7.2
Placem

ent of Cut soil from
 platform

 to cap area
3,000

               
BCY

19,260.00
$          

7.3
W

all Construction (1,770 LF; 115 ft average depth)
203,550

           
VSF

4,201,440.00
$     

7.4
Placem

ent of excess spoils from
 w

all installation
4,327

               
BCY

21,858.32
$          

7.5
Q

C Testing every 150 LF (20, 3-pt com
posite sam

ples to be tested for unconfined 
com

pressive strength &
 hydraulic conductivity ) 

1
                       

lum
p

7,920.00
$            

7.6
Perim

eter Air M
onitoring and Reporting

4.0
m

onth
1,440.00

$            
7.7

As-Built Survey
1

                       
lum

p
2,460.00

$            
7.8

Pre-Final Inspections
1

                       
lum

p
6,480.00

$            
7.9

Final Inspections
1

                       
lum

p
6,480.00

$            
7.10

Rip Rap at Toe of Slope
973

CY
80,889.70

$          

PHASE 1 - EXCAVATIO
N O

F CM
Z-4B O

FFSITE SO
ILS AND O

N SITE STO
CKPILING 

PHASE 2A - BARRIER W
ALL CO

N
STRUCTIO

N 
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Table I-1
Part 1 - Barrier W

all and Excavation Cost Estim
ate

Am
erican Creosote W

orks Site 
Pensacola, Escam

bia County, Florida

No.
Description 

 Estim
ated 

Q
uantity 

U
nits

 EXTENDED 
PRICE 

8.0 Excavate CM
Z-1 Beyond Barrier W

all, CM
Z-2A, and CM

Z-4A
8.1

Rem
oval and Disposal of Debris Pile E. of CM

Z-1 (concrete, etc)
1,832

               
BCY

9,167.33
$            

8.2
Excavate and Load Soils

51,047
             

BCY
224,198.42

$        
8.3

Perim
eter Air M

onitoring and Reporting
2.0

m
onth

720.00
$                

8.4
Dew

atering and Storm
w

ater Controls During Excavation
1

                       
lum

p
59,819.76

$          
8.5

Transport and Tem
porary Stockpiling of (ECC, Stockpile) Soils

51,047
             

BCY
73,507.68

$          
8.6

As-Excavated Survey (12.4 Acres)
12.4

                 
acre

8,170.16
$            

9.0 ECC Grading and Liner Placem
ent

9.1
Grading of Excavation Surface to Prepare for Liner Installation (5.33 acre)

1
                       

lum
p

6,500.89
$            

9.2
Excavation of Anchor Trench

3,070
               

LF
11,973.00

$          
9.3

Perim
eter Air M

onitoring and Reporting
2.0

m
onth

720.00
$                

9.4
Installation of M

onitoring W
ells

7
each

366,324.00
$        

9.5
Installation of Piezom

eters
8

each
14,400.00

$          
9.6

Installation of 60-m
il HDPE/LLDPE Bottom

 Liner
5.33

                 
acre

306,559.44
$        

9.7
As-Built Survey of Bottom

 Liner Surface (5.33 acre)
1

                       
lum

p
16,988.61

$          

10.0 Place and Grade Contam
inated Soil, Cap Construction

10.1
Grading and Com

paction of Excavated Soil
111,295

           
BCY

562,262.34
$        

10.2
Install 40-m

il HDPE/LLDPE Top Liner - Barrier W
all and ECC

10.44
               

acre
562,351.57

$        
10.3

Install Geosynthetic Gas Collection Layer and Vents (8)
0.97

                 
acre

12,631.20
$          

10.4
Install Augm

ented Clay Cap on top of Barrier W
all

2,500
               

BCY
85,500.00

$          
10.5

Install Geosynthetic Clay Liner - Barrier W
all and ECC

10.44
               

acre
578,730.74

$        
10.6

Install HDPE Drainage Net - Barrier W
all and ECC

10.44
               

acre
191,090.34

$        
10.7

Perim
eter Air M

onitoring and Reporting
3.0

m
onth

1,080.00
$            

10.8
Construct Anchor Trench (3,650 LF)

1
lum

p
22,411.00

$          
10.9

As-Built Surveys
1

lum
p

6,000.00
$            

PHASE 2D - FINISH GRADIN
G, STO

RM
 DRAINAGE, PO

ND CO
NSTRU

CTIO
N

11.0 Finish Grading
11.1

Im
port, Grading, and Com

paction of 18" Clean Com
m

on Fill Layer (Cap) - Barrier W
all and 

10.44
               

acre
657,593.42

$        
11.2

Im
port, Grading, and Com

paction of  6" Topsoil Layer (Cap) - Barrier W
all and ECC

10.44
               

acre
219,197.81

$        
11.3

Seeding and M
ulching of Disturbed Areas

6.50
                 

acres
7,487.61

$            
11.4

W
atering to Establish Vegetation (8 w

eeks)
1

                       
lum

p
12,720.00

$          
11.5

Rough Grading - Roads, Sw
ales, Storm

w
ater Detention Pond, Installation of graded outlet 

13,000
             

SY
10,296.00

$          
11.6

Perim
eter Air M

onitoring and Reporting
1.0

m
onth

360.00
$                

11.7
As-Built Surveys (2.6 acres)

1
lum

p
16,364.43

$          
11.8

Dem
obilization

1
lum

p
282,000.00

$        
11.9

Phase 2 Rem
edial Action Report (Draft, Rev 1, Final)

1
lum

p
12,000.00

$          
Phase 1 Total Price

3,472,923.02
$  

Phase 2A Total Price
5,634,885.67

$  

Phase 2B Total Price
1,099,049.30

$  
 

Phase 2C Total Price
2,022,057.20

$  

Phase 2D Total Price
1,218,019.27

$  
 TO

TAL PRICE (PHASES 1 and 2)
13,446,934

$     

Com
pany Nam

e:
 

 
Authorized Representative:

Date:
 

 

PHASE 2B - SU
RFACE SO

IL EXCAVATIO
N, GRADING ECC SU

RFACE, &
 INSTALLATIO

N O
F ECC BO

TTO
M

 LINER

PHASE 2C - CO
NTAM

IN
ATED SO

IL PLACEM
ENT, CAP CO

NSTRU
CTIO

N

Page 2 of 2



Am
erican Creosote W

orks Site| Final (100%
) Rem

edial Design Part 1 - Barrier W
all and Excavation, Rev. 0 

BLACK &
 VEATCH |RA Specifications 

 
 Appendix J. 

RA Specifications 
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r
k
 
i
n
c
l
u
d
e
s
 
t
h
e
 
P
h
a
s
e
d
 
C
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
i
n
c
i
d
e
n
t
a
l
 
r
e
l
a
t
e
d
 
w
o
r
k
 

o
u
t
l
i
n
e
d
 
b
e
l
o
w
.

C
O
N
S
T
R
U
C
T
I
O
N
 
A
C
T
I
V
I
T
I
E
S
 
P
H
A
S
I
N
G

P
H
A
S
E
 
1
 
-
 
E
X
C
A
V
A
T
I
O
N
 
O
F
 
O
F
F
S
I
T
E
 
A
N
D
 
O
N
S
I
T
E
 
S
T
O
C
K
P
I
L
I
N
G

M
o
b
i
l
i
z
a
t
i
o
n
 
a
n
d
 
S
i
t
e
 
P
r
e
p
a
r
a
t
i
o
n
:

M
o
b
i
l
i
z
a
t
i
o
n
;
 
T
e
m
p
o
r
a
r
y
 
F
a
c
i
l
i
t
i
e
s
;
 
B
a
s
e
l
i
n
e
 
S
u
r
v
e
y
s
;
 
C
o
n
s
t
r
u
c
t
 
S
t
a
b
i
l
i
z
e
d
 

S
i
t
e
 
C
o
n
s
t
r
u
c
t
i
o
n
 
E
n
t
r
a
n
c
e
s
;
 
C
l
e
a
r
i
n
g
 
a
n
d
 
G
r
u
b
b
i
n
g
 
o
f
 
O
f
f
s
i
t
e
 
L
o
c
a
t
i
o
n
s
 

(
Y
a
r
d
 
a
n
d
 
S
i
t
e
 
P
r
e
p
a
r
a
t
i
o
n
)
;
 
O
n
-
S
i
t
e
 
D
e
m
o
l
i
t
i
o
n
 
A
c
t
i
v
i
t
i
e
s
 
(
A
b
o
v
e
 
G
r
o
u
n
d
 

W
i
t
h
i
n
 
B
a
r
r
i
e
r
 
W
a
l
l
)
;
 
E
r
o
s
i
o
n
 
C
o
n
t
r
o
l
 
(
S
i
l
t
 
F
e
n
c
e
)
 
f
o
r
 
O
f
f
s
i
t
e
;
 

R
e
s
i
d
e
n
t
i
a
l
 
F
e
n
c
e
 
R
e
m
o
v
a
l
 
a
n
d
 
R
e
p
l
a
c
e
m
e
n
t
.

S
o
i
l
 
L
o
a
d
i
n
g
,
 
T
r
a
n
s
p
o
r
t
a
t
i
o
n
,
 
a
n
d
 
S
t
o
c
k
p
i
l
i
n
g
 
O
n
s
i
t
e
:

E
x
c
a
v
a
t
e
 
a
n
d
 
L
o
a
d
 
S
o
i
l
s
;
 
T
r
a
n
s
p
o
r
t
 
S
o
i
l
s
 
f
r
o
m
 
O
f
f
s
i
t
e
 
t
o
 
O
n
s
i
t
e
;
 
S
t
o
c
k
p
i
l
e
 

S
o
i
l
 
O
n
s
i
t
e
 
(
S
h
a
p
e
 
a
n
d
 
C
o
m
p
a
c
t
)
;
 
I
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
T
e
m
p
o
r
a
r
y
 
L
i
n
e
r
 
C
o
v
e
r
;
 

P
o
s
t
-
R
e
m
e
d
i
a
l
 
S
u
r
v
e
y
s
.

R
e
s
t
o
r
a
t
i
o
n
 
a
n
d
 
D
e
m
o
b
i
l
i
z
a
t
i
o
n
:

I
m
p
o
r
t
,
 
P
l
a
c
e
,
 
C
o
m
p
a
c
t
,
 
a
n
d
 
G
r
a
d
e
 
O
f
f
s
i
t
e
 
B
a
c
k
f
i
l
l
;
 
I
m
p
o
r
t
,
 
P
l
a
c
e
,
 

C
o
m
p
a
c
t
,
 
a
n
d
 
G
r
a
d
e
 
O
f
f
s
i
t
e
 
T
o
p
 
S
o
i
l
;
 
R
e
p
l
a
c
e
 
O
f
f
s
i
t
e
 
T
r
e
e
s
 
a
n
d
 
S
h
r
u
b
s
;
 

R
e
p
l
a
c
e
/
R
e
-
C
o
n
s
t
r
u
c
t
 
R
e
s
i
d
e
n
t
i
a
l
 
F
e
n
c
i
n
g
;
 
S
o
d
d
i
n
g
 
o
f
 
O
f
f
s
i
t
e
 
R
e
s
i
d
e
n
t
i
a
l
 

L
o
c
a
t
i
o
n
s
;
 
S
e
e
d
i
n
g
 
a
n
d
 
E
s
t
a
b
l
i
s
h
m
e
n
t
 
o
f
 
O
n
s
i
t
e
 
V
e
g
e
t
a
t
i
o
n
;
 
P
o
s
t
 

R
e
s
t
o
r
a
t
i
o
n
 
S
u
r
v
e
y
s
;
 
R
e
m
o
v
a
l
 
o
f
 
D
e
b
r
i
s
;
 
D
e
m
o
b
i
l
i
z
a
t
i
o
n
.

P
H
A
S
E
 
2
A
 
-
 
B
A
R
R
I
E
R
 
W
A
L
L
 
(
S
W
)
 
C
O
N
S
T
R
U
C
T
I
O
N

S
E
C
T
I
O
N
 
0
1
 
1
1
 
0
0
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

M
o
b
i
l
i
z
a
t
i
o
n
,
 
T
e
m
p
o
r
a
r
y
 
F
a
c
i
l
i
t
i
e
s
,
 
B
a
s
e
l
i
n
e
 
S
u
r
v
e
y
s
,
 
C
l
e
a
r
i
n
g
 
a
n
d
 

G
r
u
b
b
i
n
g
,
 
R
e
m
o
v
a
l
 
a
n
d
 
D
i
s
p
o
s
a
l
 
o
f
 
L
i
n
e
r
 
C
o
v
e
r
;
 
D
e
m
o
l
i
t
i
o
n
/
R
e
m
o
v
a
l
 
o
f
 

E
l
e
c
t
r
i
c
a
l
 
C
o
n
d
u
i
t
/
W
i
r
i
n
g
;
 
R
e
m
o
v
a
l
 
a
n
d
 
D
i
s
p
o
s
a
l
 
o
f
 
E
x
i
s
t
i
n
g
 
S
i
t
e
 
T
r
a
i
l
e
r
 

a
n
d
 
U
t
i
l
i
t
y
 
S
e
r
v
i
c
e
 
L
i
n
e
s
;
 
R
e
m
o
v
a
l
 
a
n
d
 
D
i
s
p
o
s
a
l
 
o
f
 
O
n
s
i
t
e
 
S
t
o
r
a
g
e
 
T
a
n
k
s
,
 

A
s
s
o
c
i
a
t
e
d
 
F
a
c
i
l
i
t
i
e
s
,
 
a
n
d
 
U
t
i
l
i
t
y
 
S
e
r
v
i
c
e
 
L
i
n
e
s
;
 
M
o
n
i
t
o
r
i
n
g
 
a
n
d
 

E
x
t
r
a
c
t
i
o
n
 
W
e
l
l
 
A
b
a
n
d
o
n
m
e
n
t
;
 
E
r
o
s
i
o
n
 
C
o
n
t
r
o
l
.

B
a
r
r
i
e
r
 
W
a
l
l
 
(
B
W
)
 
C
o
n
s
t
r
u
c
t
i
o
n
:

R
o
u
g
h
 
G
r
a
d
i
n
g
 
t
o
 
E
s
t
a
b
l
i
s
h
 
W
o
r
k
i
n
g
 
P
l
a
t
f
o
r
m
 
(
T
o
p
 
o
f
 
B
W
 
G
r
a
d
e
)
,
 
P
l
a
c
e
m
e
n
t
 

o
f
 
C
u
t
 
S
o
i
l
 
f
r
o
m
 
P
l
a
t
f
o
r
m
 
t
o
 
C
a
p
 
A
r
e
a
;
 
B
W
 
C
o
n
s
t
r
u
c
t
i
o
n
,
 
P
l
a
c
e
m
e
n
t
 
o
f
 

E
x
c
e
s
s
 
S
o
i
l
s
 
I
n
s
i
d
e
 
B
W
;
 
Q
C
 
T
e
s
t
i
n
g
;
 
A
s
-
B
u
i
l
t
 
S
u
r
v
e
y
.

P
H
A
S
E
 
2
B
 
-
 
S
U
R
F
A
C
E
 
S
O
I
L
 
E
X
C
A
V
A
T
I
O
N
,
 
G
R
A
D
I
N
G
 
E
N
G
I
N
E
E
R
E
D
 
C
O
N
T
A
I
N
M
E
N
T
 
C
E
L
L
 

(
E
C
C
)
 
S
U
R
F
A
C
E
 
A
N
D
 
I
N
S
T
A
L
L
A
T
I
O
N
 
O
F
 
B
O
T
T
O
M
 
L
I
N
E
R

E
x
c
a
v
a
t
e
 
O
n
s
i
t
e
 
S
o
i
l
s
 
B
e
y
o
n
d
 
B
a
r
r
i
e
r
 
W
a
l
l
:

R
e
m
o
v
a
l
 
a
n
d
 
D
i
s
p
o
s
a
l
 
o
f
 
D
e
b
r
i
s
 
P
i
l
e
;
 
O
n
s
i
t
e
 
S
o
i
l
 
E
x
c
a
v
a
t
i
o
n
 
a
n
d
 
L
o
a
d
,
 

T
r
a
n
s
p
o
r
t
 
a
n
d
 
T
e
m
p
o
r
a
r
y
 
S
t
o
c
k
i
n
g
 
o
f
 
S
o
i
l
s
;
 
A
s
-
E
x
c
a
v
a
t
e
d
 
S
u
r
v
e
y
.

E
n
g
i
n
e
e
r
e
d
 
C
o
n
t
a
i
n
m
e
n
t
 
C
e
l
l
 
(
E
C
C
)
 
G
r
a
d
i
n
g
 
a
n
d
 
B
o
t
t
o
m
 
L
i
n
e
r
 
P
l
a
c
e
m
e
n
t
:

G
r
a
d
i
n
g
 
o
f
 
E
x
c
a
v
a
t
i
o
n
 
S
u
r
f
a
c
e
 
f
o
r
 
B
o
t
t
o
m
 
L
i
n
e
r
 
I
n
s
t
a
l
l
a
t
i
o
n
;
 
E
x
c
a
v
a
t
i
o
n
 
o
f
 

A
n
c
h
o
r
 
T
r
e
n
c
h
;
 
I
n
s
t
a
l
l
a
t
i
o
n
 
o
n
 
M
o
n
i
t
o
r
i
n
g
 
W
e
l
l
s
 
a
n
d
 
P
i
e
z
o
m
e
t
e
r
s
;
 

I
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
B
o
t
t
o
m
 
L
i
n
e
r
.

P
H
A
S
E
 
2
C
 
-
 
C
O
N
T
A
M
I
N
A
T
E
D
 
S
O
I
L
 
P
L
A
C
E
M
E
N
T
,
 
C
A
P
 
C
O
N
S
T
R
U
C
T
I
O
N

G
r
a
d
i
n
g
 
a
n
d
 
C
o
m
p
a
c
t
i
o
n
 
o
f
 
E
x
c
a
v
a
t
e
d
 
S
o
i
l
;
 
C
a
p
 
C
o
n
s
t
r
u
c
t
i
o
n
 
(
E
C
C
 
a
n
d
 
B
W
)
:

I
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
A
u
g
m
e
n
t
e
d
 
C
l
a
y
 
(
T
o
p
 
o
f
 
B
W
 
O
n
l
y
)
;
 
I
n
s
t
a
l
l
 
o
f
 
G
e
o
s
y
n
t
h
e
t
i
c
 

C
l
a
y
 
L
i
n
e
r
;
 
I
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
T
o
p
 
L
i
n
e
r
s
;
 
I
n
s
t
a
l
l
 
G
e
o
s
y
n
t
h
e
t
i
c
 
D
r
a
i
n
a
g
e
 

L
a
y
e
r
 
a
n
d
 
V
e
n
t
s
.

P
H
A
S
E
 
2
D
 
-
 
F
I
N
I
S
H
 
G
R
A
D
I
N
G
,
 
S
T
O
R
M
 
D
R
A
I
N
A
G
E
,
 
P
O
N
D
 
C
O
N
S
T
R
U
C
T
I
O
N
,
 
A
N
D
 

D
E
M
O
B
I
L
I
Z
A
T
I
O
N

F
i
n
i
s
h
 
G
r
a
d
i
n
g
 
(
E
n
g
i
n
e
e
r
e
d
 
C
o
n
t
a
i
n
m
e
n
t
 
C
e
l
l
 
a
n
d
 
B
a
r
r
i
e
r
 
W
a
l
l
 
C
a
p
s
)
:

I
m
p
o
r
t
,
 
P
l
a
c
e
,
 
C
o
m
p
a
c
t
,
 
a
n
d
 
G
r
a
d
e
 
B
a
c
k
f
i
l
l
;
 
I
m
p
o
r
t
,
 
P
l
a
c
e
,
 
C
o
m
p
a
c
t
,
 
a
n
d
 

G
r
a
d
e
 
T
o
p
 
S
o
i
l
;
 
S
e
e
d
i
n
g
 
a
n
d
 
M
u
l
c
h
i
n
g
.

R
o
u
g
h
 
G
r
a
d
i
n
g
:

R
o
a
d
s
;
 
S
w
a
l
e
s
;
 
S
t
o
r
m
w
a
t
e
r
 
D
e
t
e
n
t
i
o
n
 
P
o
n
d
;
 
G
r
a
d
e
d
 
O
u
t
l
e
t
 
S
t
r
u
c
t
u
r
e
s
.

D
e
m
o
b
i
l
i
z
a
t
i
o
n
:

A
s
-
B
u
i
l
t
 
S
u
r
v
e
y
,
 
D
e
m
o
b
i
l
i
z
a
t
i
o
n
.

1
.
2
.
2
 
 
 
L
o
c
a
t
i
o
n

T
h
e
 
w
o
r
k
 
i
s
 
l
o
c
a
t
e
d
 
a
s
 
i
n
d
i
c
a
t
e
d
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
.

1
.
3
 
 
 
O
N
-
S
I
T
E
 
P
E
R
M
I
T
S

1
.
3
.
1
 
 
 
U
t
i
l
i
t
y
 
O
u
t
a
g
e
 
R
e
q
u
e
s
t
s
 
a
n
d
 
U
t
i
l
i
t
y
 
C
o
n
n
e
c
t
i
o
n
 
R
e
q
u
e
s
t
s

S
c
h
e
d
u
l
e
 
w
o
r
k
 
t
o
 
m
i
n
i
m
i
z
e
 
o
u
t
a
g
e
s
.
 
 
F
o
r
 
u
t
i
l
i
t
y
 
o
u
t
a
g
e
s
 
a
n
d
 
c
o
n
n
e
c
t
i
o
n
s
 

r
e
q
u
i
r
e
d
 
d
u
r
i
n
g
 
t
h
e
 
e
x
e
c
u
t
i
o
n
 
o
f
 
w
o
r
k
 
t
h
a
t
 
a
f
f
e
c
t
 
e
x
i
s
t
i
n
g
 
s
y
s
t
e
m
s
,
 

s
c
h
e
d
u
l
e
 
o
u
t
s
i
d
e
 
t
h
e
 
r
e
g
u
l
a
r
 
w
o
r
k
i
n
g
 
h
o
u
r
s
 
o
r
 
o
n
 
w
e
e
k
e
n
d
s
,
 
a
s
 
a
p
p
r
o
v
e
d
 
b
y
 

t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
S
c
h
e
d
u
l
e
 
u
t
i
l
i
t
y
 
o
u
t
a
g
e
s
 
a
n
d
 
c
o
n
n
e
c
t
i
o
n
s
 
t
o
 

m
i
n
i
m
i
z
e
 
d
i
s
r
u
p
t
i
o
n
s
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.
 
 
N
o
 
a
d
d
i
t
i
o
n
a
l
 
p
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 

p
r
o
v
i
d
e
d
 
f
o
r
 
u
t
i
l
i
t
y
 
o
u
t
a
g
e
s
 
a
n
d
 
c
o
n
n
e
c
t
i
o
n
s
 
r
e
q
u
i
r
e
d
 
t
o
 
b
e
 
p
e
r
f
o
r
m
e
d
 

S
E
C
T
I
O
N
 
0
1
 
1
1
 
0
0
 
 
P
a
g
e
 
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

o
u
t
s
i
d
e
 
t
h
e
 
r
e
g
u
l
a
r
 
w
o
r
k
 
h
o
u
r
s
.

S
u
b
m
i
t
 
r
e
q
u
e
s
t
s
 
f
o
r
 
u
t
i
l
i
t
y
 
o
u
t
a
g
e
s
 
a
n
d
 
c
o
n
n
e
c
t
i
o
n
s
 
i
n
 
w
r
i
t
i
n
g
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
f
o
r
 
a
p
p
r
o
v
a
l
 
a
t
 
l
e
a
s
t
 
1
5
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
i
n
 
a
d
v
a
n
c
e
 
o
f
 

t
h
e
 
t
i
m
e
 
r
e
q
u
i
r
e
d
.
 
 
I
n
 
e
a
c
h
 
r
e
q
u
e
s
t
,
 
s
t
a
t
e
 
t
h
e
 
s
y
s
t
e
m
 
i
n
v
o
l
v
e
d
,
 
a
r
e
a
 

i
n
v
o
l
v
e
d
,
 
a
p
p
r
o
x
i
m
a
t
e
 
d
u
r
a
t
i
o
n
 
o
f
 
o
u
t
a
g
e
,
 
a
n
d
 
t
h
e
 
n
a
t
u
r
e
 
o
f
 
w
o
r
k
 
i
n
v
o
l
v
e
d
.

1
.
3
.
2
 
 
 
B
o
r
r
o
w
,
 
E
x
c
a
v
a
t
i
o
n
,
 
W
e
l
d
i
n
g
,
 
a
n
d
 
B
u
r
n
i
n
g
 
P
e
r
m
i
t
s

A
C
T
I
V
I
T
Y

S
U
B
M
I
S
S
I
O
N
 
D
A
T
E

B
o
r
r
o
w
 
P
e
r
m
i
t
s

1
5
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
w
o
r
k

E
x
c
a
v
a
t
i
o
n
 
P
e
r
m
i
t
s

1
5
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
w
o
r
k

W
e
l
d
i
n
g
 
P
e
r
m
i
t
s

1
5
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
w
o
r
k

P
o
s
t
 
p
e
r
m
i
t
s
 
a
t
 
a
 
c
o
n
s
p
i
c
u
o
u
s
 
l
o
c
a
t
i
o
n
 
i
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
r
e
a
.

B
u
r
n
i
n
g
 
o
f
 
t
r
a
s
h
 
o
r
 
r
u
b
b
i
s
h
 
i
s
 
n
o
t
 
p
e
r
m
i
t
t
e
d
 
o
n
 
p
r
o
j
e
c
t
 
s
i
t
e
.
 
 
C
o
m
p
l
y
 
w
i
t
h
 

r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
b
u
r
n
i
n
g
 
o
f
 
t
r
a
s
h
 
o
r
 
r
u
b
b
i
s
h
,
 
a
s
 
e
s
t
a
b
l
i
s
h
e
d
 
b
y
 
t
h
e
 

A
u
t
h
o
r
i
t
y
 
h
a
v
i
n
g
 
J
u
r
i
s
d
i
c
t
i
o
n
.

1
.
4
 
 
 
L
O
C
A
T
I
O
N
 
O
F
 
U
N
D
E
R
G
R
O
U
N
D
 
U
T
I
L
I
T
I
E
S

O
b
t
a
i
n
 
d
i
g
g
i
n
g
 
p
e
r
m
i
t
s
 
p
r
i
o
r
 
t
o
 
s
t
a
r
t
 
o
f
 
e
x
c
a
v
a
t
i
o
n
,
 
a
n
d
 
c
o
m
p
l
y
 
w
i
t
h
 

I
n
s
t
a
l
l
a
t
i
o
n
 
r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
l
o
c
a
t
i
n
g
 
a
n
d
 
m
a
r
k
i
n
g
 
u
n
d
e
r
g
r
o
u
n
d
 
u
t
i
l
i
t
i
e
s
.
 
 

C
o
n
t
a
c
t
 
l
o
c
a
l
 
u
t
i
l
i
t
y
 
l
o
c
a
t
i
n
g
 
s
e
r
v
i
c
e
 
a
 
m
i
n
i
m
u
m
 
o
f
 
4
8
 
h
o
u
r
s
 
p
r
i
o
r
 
t
o
 

e
x
c
a
v
a
t
i
n
g
,
 
t
o
 
m
a
r
k
 
u
t
i
l
i
t
i
e
s
,
 
a
n
d
 
w
i
t
h
i
n
 
s
u
f
f
i
c
i
e
n
t
 
t
i
m
e
 
r
e
q
u
i
r
e
d
 
i
f
 
w
o
r
k
 

o
c
c
u
r
s
 
o
n
 
a
 
M
o
n
d
a
y
 
o
r
 
a
f
t
e
r
 
a
 
H
o
l
i
d
a
y
.
 
 
V
e
r
i
f
y
 
e
x
i
s
t
i
n
g
 
u
t
i
l
i
t
y
 
l
o
c
a
t
i
o
n
s
 

i
n
d
i
c
a
t
e
d
 
o
n
 
c
o
n
t
r
a
c
t
 
d
r
a
w
i
n
g
s
,
 
w
i
t
h
i
n
 
a
r
e
a
 
o
f
 
w
o
r
k
.

I
d
e
n
t
i
f
y
 
a
n
d
 
m
a
r
k
 
a
l
l
 
o
t
h
e
r
 
u
t
i
l
i
t
i
e
s
 
n
o
t
 
m
a
n
a
g
e
d
 
a
n
d
 
l
o
c
a
t
e
d
 
b
y
 
t
h
e
 
l
o
c
a
l
 

u
t
i
l
i
t
y
 
c
o
m
p
a
n
i
e
s
.
 
 
S
c
a
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
 
w
i
t
h
 
G
r
o
u
n
d
 
P
e
n
e
t
r
a
t
i
n
g
 

R
a
d
a
r
 
(
G
P
R
)
,
 
e
l
e
c
t
r
o
m
a
g
n
e
t
i
c
,
 
o
r
 
s
o
n
i
c
 
e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
m
a
r
k
 
t
h
e
 
s
u
r
f
a
c
e
 
o
f
 

t
h
e
 
g
r
o
u
n
d
 
o
r
 
p
a
v
e
d
 
s
u
r
f
a
c
e
 
w
h
e
r
e
 
e
x
i
s
t
i
n
g
 
u
n
d
e
r
g
r
o
u
n
d
 
u
t
i
l
i
t
i
e
s
 
a
r
e
 

d
i
s
c
o
v
e
r
e
d
.
 
 
V
e
r
i
f
y
 
t
h
e
 
e
l
e
v
a
t
i
o
n
s
 
o
f
 
e
x
i
s
t
i
n
g
 
p
i
p
i
n
g
,
 
u
t
i
l
i
t
i
e
s
,
a
n
d
 
a
n
y
 

t
y
p
e
 
o
f
 
u
n
d
e
r
g
r
o
u
n
d
 
o
r
 
e
n
c
a
s
e
d
 
o
b
s
t
r
u
c
t
i
o
n
 
n
o
t
 
i
n
d
i
c
a
t
e
d
,
 
o
r
 
s
p
e
c
i
f
i
e
d
 
t
o
 

b
e
 
r
e
m
o
v
e
d
,
 
t
h
a
t
 
i
s
 
i
n
d
i
c
a
t
e
d
 
o
r
 
d
i
s
c
o
v
e
r
e
d
 
d
u
r
i
n
g
 
s
c
a
n
n
i
n
g
,
 
i
n
 
l
o
c
a
t
i
o
n
s
 

t
o
 
b
e
 
t
r
a
v
e
r
s
e
d
 
b
y
 
p
i
p
i
n
g
,
 
d
u
c
t
s
,
 
a
n
d
 
o
t
h
e
r
 
w
o
r
k
 
t
o
 
b
e
 
c
o
n
d
u
c
t
e
d
 
o
r
 

i
n
s
t
a
l
l
e
d
.
 
 
V
e
r
i
f
y
 
e
l
e
v
a
t
i
o
n
s
 
b
e
f
o
r
e
 
i
n
s
t
a
l
l
i
n
g
 
n
e
w
 
w
o
r
k
 
c
l
o
s
e
r
 
t
h
a
n
 

n
e
a
r
e
s
t
 
m
a
n
h
o
l
e
 
o
r
 
o
t
h
e
r
 
s
t
r
u
c
t
u
r
e
 
a
t
 
w
h
i
c
h
 
a
n
 
a
d
j
u
s
t
m
e
n
t
 
i
n
 
g
r
a
d
e
 
c
a
n
 
b
e
 

m
a
d
e
.

1
.
4
.
1
 
 
 
N
o
t
i
f
i
c
a
t
i
o
n
 
P
r
i
o
r
 
t
o
 
E
x
c
a
v
a
t
i
o
n

N
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
t
 
l
e
a
s
t
 
1
5
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
s
t
a
r
t
i
n
g
 

e
x
c
a
v
a
t
i
o
n
 
w
o
r
k
.

1
.
5
 
 
 
S
A
L
V
A
G
E
 
M
A
T
E
R
I
A
L
 
A
N
D
 
E
Q
U
I
P
M
E
N
T

I
t
e
m
s
 
d
e
s
i
g
n
a
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
t
o
 
b
e
 
s
a
l
v
a
g
e
d
 
r
e
m
a
i
n
 
t
h
e
 

p
r
o
p
e
r
t
y
 
o
f
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.
 
 
S
e
g
r
e
g
a
t
e
,
 
i
t
e
m
i
z
e
,
 
d
e
l
i
v
e
r
 
a
n
d
 
o
f
f
-
l
o
a
d
 
t
h
e
 

s
a
l
v
a
g
e
d
 
p
r
o
p
e
r
t
y
 
i
n
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
'
s
 
d
e
s
i
g
n
a
t
e
d
 
s
t
o
r
a
g
e
 
a
r
e
a
.
 
 

I
t
e
m
s
 
t
o
 
b
e
 
d
e
m
o
l
i
s
h
e
d
 
o
r
 
r
e
m
o
v
e
d
 
f
r
o
m
 
t
h
e
 
s
i
t
e
 
a
r
e
 
s
h
o
w
n
 
o
n
 
d
r
a
w
i
n
g
s
 
a
n
d
 

a
d
d
r
e
s
s
e
d
 
b
y
 
S
e
c
t
i
o
n
 
0
2
 
4
1
 
0
0
 
D
E
M
O
L
T
I
O
N
.

P
r
o
v
i
d
e
 
a
 
s
a
l
v
a
g
e
 
p
l
a
n
,
 
l
i
s
t
i
n
g
 
m
a
t
e
r
i
a
l
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
t
o
 
b
e
 
s
a
l
v
a
g
e
d
,
 
a
n
d
 

S
E
C
T
I
O
N
 
0
1
 
1
1
 
0
0
 
 
P
a
g
e
 
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

t
h
e
i
r
 
s
t
o
r
a
g
e
 
l
o
c
a
t
i
o
n
.
 
 
T
h
e
 
S
a
l
v
a
g
e
 
P
l
a
n
 
s
h
a
l
l
 
b
e
 
s
u
b
m
i
t
t
e
d
 
a
s
 
p
a
r
t
 
o
f
 

t
h
e
 
S
i
t
e
 
M
a
n
a
g
m
e
n
t
 
P
l
a
n
 
d
e
f
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
1
 
5
7
 
1
9
 
T
E
M
P
O
R
A
R
Y
 

E
N
V
I
R
O
N
M
E
N
T
A
L
 
C
O
N
T
R
O
L
S
.
 
 
M
a
i
n
t
a
i
n
 
p
r
o
p
e
r
t
y
 
c
o
n
t
r
o
l
 
r
e
c
o
r
d
s
 
f
o
r
 
m
a
t
e
r
i
a
l
 
o
r
 

e
q
u
i
p
m
e
n
t
 
d
e
s
i
g
n
a
t
e
d
 
a
s
 
s
a
l
v
a
g
e
.
 
 
U
s
e
 
a
 
s
y
s
t
e
m
 
o
f
 
p
r
o
p
e
r
t
y
 
c
o
n
t
r
o
l
 
t
h
a
t
 
i
s
 

a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
S
t
o
r
e
 
a
n
d
 
p
r
o
t
e
c
t
 
s
a
l
v
a
g
e
d
 
m
a
t
e
r
i
a
l
s
 

a
n
d
 
e
q
u
i
p
m
e
n
t
 
u
n
t
i
l
 
d
i
s
p
o
s
i
t
i
o
n
 
b
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

N
o
t
 
u
s
e
d
.

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

N
o
t
 
u
s
e
d
.

 
 
 
 
 
 
 
 
-
-
 
E
n
d
 
o
f
 
S
e
c
t
i
o
n
 
-
-S
E
C
T
I
O
N
 
0
1
 
1
1
 
0
0
 
 
P
a
g
e
 
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
0
1
 
1
4
 
0
0

W
O
R
K
 
R
E
S
T
R
I
C
T
I
O
N
S

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
1
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
b
m
i
t
t
a
l
s

L
i
s
t
 
o
f
 
C
o
n
t
a
c
t
 
P
e
r
s
o
n
n
e
l
;
 
G

1
.
2
 
 
 
C
O
N
T
R
A
C
T
O
R
 
A
C
C
E
S
S
 
A
N
D
 
U
S
E
 
O
F
 
P
R
E
M
I
S
E
S

1
.
2
.
1
 
 
 
A
c
t
i
v
i
t
y
 
R
e
g
u
l
a
t
i
o
n
s

E
n
s
u
r
e
 
t
h
a
t
 
C
o
n
t
r
a
c
t
o
r
 
p
e
r
s
o
n
n
e
l
 
e
m
p
l
o
y
e
d
 
o
n
 
t
h
e
 
A
c
t
i
v
i
t
y
 
b
e
c
o
m
e
 
f
a
m
i
l
i
a
r
 

w
i
t
h
 
a
n
d
 
o
b
e
y
 
A
c
t
i
v
i
t
y
 
r
e
g
u
l
a
t
i
o
n
s
 
i
n
c
l
u
d
i
n
g
 
s
a
f
e
t
y
,
 
f
i
r
e
,
 
t
r
a
f
f
i
c
 
a
n
d
 

s
e
c
u
r
i
t
y
 
r
e
g
u
l
a
t
i
o
n
s
.
 
 
W
e
a
r
 
a
p
p
r
o
p
r
i
a
t
e
 
p
e
r
s
o
n
a
l
 
p
r
o
t
e
c
t
i
v
e
 
e
q
u
i
p
m
e
n
t
 
i
n
 

d
e
s
i
g
n
a
t
e
d
 
a
r
e
a
s
.
 
 
M
a
r
k
 
C
o
n
t
r
a
c
t
o
r
 
e
q
u
i
p
m
e
n
t
 
f
o
r
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
.

1
.
2
.
1
.
1
 
 
 
S
u
b
c
o
n
t
r
a
c
t
o
r
s
 
a
n
d
 
P
e
r
s
o
n
n
e
l
 
C
o
n
t
a
c
t
s

P
r
o
v
i
d
e
 
a
 
l
i
s
t
 
o
f
 
c
o
n
t
a
c
t
 
p
e
r
s
o
n
n
e
l
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
a
n
d
 
s
u
b
c
o
n
t
r
a
c
t
o
r
s
 

i
n
c
l
u
d
i
n
g
 
a
d
d
r
e
s
s
e
s
 
a
n
d
 
t
e
l
e
p
h
o
n
e
 
n
u
m
b
e
r
s
 
f
o
r
 
u
s
e
 
i
n
 
t
h
e
 
e
v
e
n
t
 
o
f
 
a
n
 

e
m
e
r
g
e
n
c
y
.
 
 
A
s
 
c
h
a
n
g
e
s
 
o
c
c
u
r
 
a
n
d
 
a
d
d
i
t
i
o
n
a
l
 
i
n
f
o
r
m
a
t
i
o
n
 
b
e
c
o
m
e
s
 
a
v
a
i
l
a
b
l
e
,
 

c
o
r
r
e
c
t
 
a
n
d
 
c
h
a
n
g
e
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
 
c
o
n
t
a
i
n
e
d
 
i
n
 
p
r
e
v
i
o
u
s
 
l
i
s
t
s
.

1
.
2
.
1
.
2
 
 
 
N
o
 
S
m
o
k
i
n
g
 
P
o
l
i
c
y

S
m
o
k
i
n
g
 
i
s
 
p
r
o
h
i
b
i
t
e
d
 
w
i
t
h
i
n
 
t
h
e
 
s
i
t
e
 
e
x
c
l
u
s
i
o
n
 
z
o
n
e
.
 
 
D
i
s
c
a
r
d
i
n
g
 
t
o
b
a
c
c
o
 

m
a
t
e
r
i
a
l
s
 
o
t
h
e
r
 
t
h
a
n
 
i
n
t
o
 
d
e
s
i
g
n
a
t
e
d
 
t
o
b
a
c
c
o
 
r
e
c
e
p
t
a
c
l
e
s
 
i
s
 
c
o
n
s
i
d
e
r
e
d
 

l
i
t
t
e
r
i
n
g
.

1
.
2
.
2
 
 
 
U
t
i
l
i
t
y
 
C
u
t
o
v
e
r
s
 
a
n
d
 
I
n
t
e
r
r
u
p
t
i
o
n
s

a
.
 
 
C
o
o
r
d
i
n
a
t
e
 
a
l
l
 
u
t
i
l
i
t
y
 
c
u
t
o
v
e
r
 
a
n
d
 
i
n
t
e
r
r
u
p
t
i
o
n
s
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
i
n
 
w
r
i
t
i
n
g
 
a
t
 
l
e
a
s
t
 
s
e
v
e
n
 
(
7
)
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
c
u
t
o
v
e
r
 
o
r
 

i
n
t
e
r
r
u
p
t
i
o
n
.

b
.
 
 
E
n
s
u
r
e
 
t
h
a
t
 
n
e
w
 
u
t
i
l
i
t
y
 
l
i
n
e
s
 
a
r
e
 
c
o
m
p
l
e
t
e
,
 
e
x
c
e
p
t
 
f
o
r
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
,
 

b
e
f
o
r
e
 
i
n
t
e
r
r
u
p
t
i
n
g
 
e
x
i
s
t
i
n
g
 
s
e
r
v
i
c
e
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

N
o
t
 
U
s
e
d

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

N
o
t
 
U
s
e
d

 
 
 
 
 
 
 
 
-
-
 
E
n
d
 
o
f
 
S
e
c
t
i
o
n
 
-
-S
E
C
T
I
O
N
 
0
1
 
1
4
 
0
0
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
0
1
 
2
2
 
0
0

M
E
A
S
U
R
E
M
E
N
T
 
A
N
D
 
P
A
Y
M
E
N
T

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
D
E
S
C
R
I
P
T
I
O
N

T
h
i
s
 
M
E
A
S
U
R
E
M
E
N
T
 
A
N
D
 
P
A
Y
M
E
N
T
 
s
e
c
t
i
o
n
 
r
e
f
e
r
s
 
t
o
 
t
h
e
 
c
o
m
p
l
e
t
e
d
 
a
n
d
 
a
c
c
e
p
t
e
d
 

C
O
N
T
R
A
C
T
 
P
R
I
C
I
N
G
 
S
C
H
E
D
U
L
E
 
w
h
i
c
h
 
w
i
l
l
 
f
o
r
m
 
t
h
e
 
b
a
s
i
s
 
f
o
r
 
C
o
n
t
r
a
c
t
o
r
'
s
 

c
o
m
p
e
n
s
a
t
i
o
n
 
a
n
d
 
p
r
o
g
r
e
s
s
 
p
a
y
m
e
n
t
s
 
f
o
r
 
s
u
c
c
e
s
s
f
u
l
l
y
 
c
o
m
p
l
e
t
e
d
 
w
o
r
k
.
 
 
T
h
e
 

C
o
n
t
r
a
c
t
o
r
'
s
 
a
p
p
r
o
v
e
d
 
S
c
h
e
d
u
l
e
 
o
f
 
V
a
l
u
e
s
,
 
w
h
i
c
h
 
f
u
r
t
h
e
r
 
b
r
e
a
k
s
 
d
o
w
n
 
l
u
m
p
 

s
u
m
 
p
a
y
m
e
n
t
 
i
t
e
m
s
 
i
n
t
o
 
s
u
b
 
i
t
e
m
s
,
 
s
h
a
l
l
 
a
l
s
o
 
b
e
 
u
s
e
d
 
t
o
 
s
u
p
p
o
r
t
 
p
r
o
g
r
e
s
s
 

p
a
y
m
e
n
t
 
r
e
q
u
e
s
t
s
.

1
.
2
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
3
 
P
r
o
d
u
c
t
 
D
a
t
a

A
s
-
B
u
i
l
t
 
S
u
r
v
e
y
s
 
t
o
 
D
o
c
u
m
e
n
t
 
P
a
y
m
e
n
t
 
R
e
q
u
e
s
t
s

C
o
n
t
r
a
c
t
o
r
'
s
 
S
c
h
e
d
u
l
e
 
o
f
 
V
a
l
u
e
s

1
.
3
 
 
 
L
U
M
P
 
S
U
M
 
P
A
Y
M
E
N
T
 
I
T
E
M
S

P
a
y
m
e
n
t
 
i
t
e
m
s
 
f
o
r
 
t
h
e
 
w
o
r
k
 
o
f
 
t
h
i
s
 
c
o
n
t
r
a
c
t
 
f
o
r
 
w
h
i
c
h
 
c
o
n
t
r
a
c
t
 
l
u
m
p
 
s
u
m
 

p
a
y
a
m
e
n
t
s
 
w
i
l
l
 
b
e
 
m
a
d
e
 
a
r
e
 
l
i
s
t
e
d
 
i
n
 
t
h
e
 
C
O
N
T
R
A
C
T
 
P
R
I
C
I
N
G
 
S
C
H
E
D
U
L
E
 
a
n
d
 

d
e
s
c
r
i
b
e
d
 
b
e
l
o
w
.
 
 
A
l
l
 
c
o
s
t
s
 
f
o
r
 
i
t
e
m
s
 
o
f
 
w
o
r
k
,
 
w
h
i
c
h
 
a
r
e
 
n
o
t
 
s
p
e
c
i
f
i
c
a
l
l
y
 

m
e
n
t
i
o
n
e
d
 
t
o
 
b
e
 
i
n
c
l
u
d
e
d
 
i
n
 
a
 
p
a
r
t
i
c
u
l
a
r
 
l
u
m
p
 
s
u
m
 
o
r
 
u
n
i
t
 
p
r
i
c
e
 
p
a
y
m
e
n
t
 

i
t
e
m
,
 
a
r
e
 
t
o
 
b
e
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
l
i
s
t
e
d
 
j
o
b
 
i
t
e
m
 
m
o
s
t
 
c
l
o
s
e
l
y
 
a
s
s
o
c
i
a
t
e
d
 

w
i
t
h
 
t
h
e
 
w
o
r
k
 
i
n
v
o
l
v
e
d
.
 
 
T
h
e
 
j
o
b
 
p
r
i
c
e
 
a
n
d
 
p
a
y
m
e
n
t
 
m
a
d
e
 
f
o
r
 
e
a
c
h
 
i
t
e
m
 

l
i
s
t
e
d
 
c
o
n
s
t
i
t
u
t
e
s
 
f
u
l
l
 
c
o
m
p
e
n
s
a
t
i
o
n
 
f
o
r
 
f
u
r
n
i
s
h
i
n
g
 
a
l
l
 
p
l
a
n
t
,
 
l
a
b
o
r
,
 

m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
p
e
r
f
o
r
m
i
n
g
 
a
n
y
 
a
s
s
o
c
i
a
t
e
d
 
C
o
n
t
r
a
c
t
o
r
 
q
u
a
l
i
t
y
 

c
o
n
t
r
o
l
,
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
p
r
o
t
e
c
t
i
o
n
,
 
m
e
e
t
i
n
g
 
s
a
f
e
t
y
 
r
e
q
u
i
r
e
m
e
n
t
s
,
 
t
e
s
t
s
 
a
n
d
 

r
e
p
o
r
t
s
,
 
a
n
d
 
f
o
r
 
p
e
r
f
o
r
m
i
n
g
 
a
l
l
 
w
o
r
k
 
r
e
q
u
i
r
e
d
 
f
o
r
 
w
h
i
c
h
 
s
e
p
a
r
a
t
e
 
p
a
y
m
e
n
t
 

i
s
 
n
o
t
 
o
t
h
e
r
w
i
s
e
 
p
r
o
v
i
d
e
d
.

1
.
4
 
 
 
P
H
A
S
E
 
1
 
-
 
E
X
C
A
V
A
T
I
O
N
 
O
F
 
C
M
Z
-
4
B
 
O
F
F
S
I
T
E
 
S
O
I
L
S
 
A
N
D
 
O
N
 
S
I
T
E
 
S
T
O
C
K
P
I
L
I
N
G

1
.
4
.
1
 
 
 
P
r
o
c
u
r
e
m
e
n
t

1
.
4
.
1
.
1
 
 
 
(
B
i
d
 
I
t
e
m
 
1
.
1
)
 
G
e
n
e
r
a
l
 
C
o
n
d
i
t
i
o
n
s
 
(
B
o
n
d
s
,
 
I
n
s
u
r
a
n
c
e
,
 
L
i
c
e
n
s
e
s
,
 

e
t
c
.
)

a
.
 
 
P
a
y
m
e
n
t

T
h
i
s
 
w
o
r
k
 
c
o
n
s
i
s
t
s
 
o
f
 
f
u
r
n
i
s
h
i
n
g
 
1
0
0
 
p
e
r
c
e
n
t
 
p
e
r
f
o
r
m
a
n
c
e
 
a
n
d
 
p
a
y
m
e
n
t
 

b
o
n
d
s
,
 
s
e
c
u
r
i
n
g
 
a
n
d
 
m
a
i
n
t
a
i
n
i
n
g
 
t
h
e
 
r
e
q
u
i
r
e
d
 
i
n
s
u
r
a
n
c
e
 
c
o
v
e
r
a
g
e
,
 

o
b
t
a
i
n
i
n
g
 
a
n
d
 
s
e
c
u
r
i
n
g
 
a
n
d
 
m
a
i
n
t
a
i
n
i
n
g
 
a
l
l
 
l
i
c
e
n
s
e
s
 
a
n
d
 
p
e
r
m
i
t
s
 
n
e
e
d
e
d
 

t
o
 
p
e
r
f
o
r
m
 
a
l
l
 
w
o
r
k
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

S
E
C
T
I
O
N
 
0
1
 
2
2
 
0
0
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

U
n
i
t
 
o
f
 
M
e
a
s
u
r
e
:
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e

1
.
4
.
1
.
2
 
 
 
(
B
i
d
 
I
t
e
m
 
1
.
2
)
 
S
u
b
m
i
t
t
a
l
s
 
P
r
e
p
a
r
a
t
i
o
n
,
 
P
r
e
-
C
o
n
s
t
r
u
c
t
i
o
n
 
M
e
e
t
i
n
g
s

a
.
 
 
P
a
y
m
e
n
t

T
h
i
s
 
w
o
r
k
 
c
o
n
s
i
s
t
s
 
o
f
 
p
r
e
p
a
r
i
n
g
 
a
n
d
 
s
u
b
m
i
t
t
i
n
g
 
a
l
l
 
r
e
q
u
i
r
e
d
 
w
o
r
k
 
p
l
a
n
s
 

a
n
d
 
s
u
b
m
i
t
t
a
l
s
,
 
i
n
c
l
u
d
i
n
g
 
d
r
a
f
t
s
,
 
r
e
v
i
s
i
o
n
s
 
1
 
(
i
n
c
o
r
p
o
r
a
t
i
n
g
 
E
P
A
'
s
 

a
n
d
/
o
r
 
A
p
p
o
i
n
t
e
d
 
R
e
p
r
e
s
e
n
t
a
t
i
v
e
'
s
 
c
o
m
m
e
n
t
s
)
,
 
a
n
d
 
F
i
n
a
l
 
r
e
v
i
s
i
o
n
s
 

(
i
n
c
o
r
p
o
r
a
t
i
n
g
 
a
d
d
i
t
i
o
n
a
l
 
E
P
A
'
s
 
a
n
d
/
o
r
 
A
p
p
o
i
n
t
e
d
 
R
e
p
r
e
s
e
n
t
a
t
i
v
e
'
s
 

c
o
m
m
e
n
t
s
)
;
 
a
n
d
 
a
t
t
e
n
d
i
n
g
 
a
l
l
 
r
e
q
u
i
r
e
d
 
p
r
e
-
c
o
n
s
t
r
u
c
t
i
o
n
 
m
e
e
t
i
n
g
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
M
e
a
s
u
r
e
:
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
4
.
2
 
 
 
M
o
b
i
l
i
z
a
t
i
o
n
 
a
n
d
 
S
i
t
e
 
P
r
e
p
a
r
a
t
i
o
n

1
.
4
.
2
.
1
 
 
 
(
B
i
d
 
I
t
e
m
 
2
.
1
)
 
M
o
b
i
l
i
z
a
t
i
o
n

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
m
o
b
i
l
i
z
a
t
i
o
n
 
o
f
 

p
e
r
s
o
n
n
e
l
,
 
e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
t
o
 
t
h
e
 
p
r
o
j
e
c
t
 
w
o
r
k
 
s
i
t
e
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
4
.
2
.
2
 
 
 
(
B
i
d
 
I
t
e
m
 
2
.
2
)
 
T
e
m
p
o
r
a
r
y
 
F
a
c
i
l
i
t
i
e
s

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
f
u
r
n
i
s
h
i
n
g
,
 
s
e
t
-
u
p
 
a
n
d
 

u
s
e
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
p
r
o
j
e
c
t
 
d
u
r
a
t
i
o
n
 
o
f
 
o
f
f
i
c
e
 
a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 

t
r
a
i
l
e
r
s
 
(
t
w
o
 
1
2
 
f
t
 
x
 
5
6
 
f
t
 
o
f
f
i
c
e
 
t
r
a
i
l
e
r
s
)
,
 
v
e
h
i
c
l
e
s
 
f
o
r
 
o
n
s
i
t
e
 

m
a
n
a
g
e
m
e
n
t
 
u
s
e
,
 
o
f
f
 
r
o
a
d
 
p
e
r
s
o
n
n
e
l
 
v
e
h
i
c
l
e
s
,
 
f
u
e
l
 
f
o
r
 
s
a
m
e
 
v
e
h
i
c
l
e
s
,
 

p
e
r
s
o
n
n
e
l
 
h
y
g
i
e
n
e
 
f
a
c
i
l
i
t
i
e
s
,
 
p
h
o
n
e
,
 
p
o
w
e
r
,
 
w
a
t
e
r
,
 
i
n
t
e
r
n
e
t
 
s
e
r
v
i
c
e
s
,
 

e
t
c
.
 
a
s
 
r
e
q
u
i
r
e
d
 
b
y
 
t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
.
 
 
T
h
e
r
e
 
s
h
o
u
l
d
 
b
e
 
n
o
 
l
a
b
o
r
 
o
r
 

p
e
r
s
o
n
n
e
l
 
t
r
a
v
e
l
 
c
o
s
t
s
 
i
n
 
t
h
i
s
 
i
t
e
m
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
P
e
r
 
m
o
n
t
h
,
 
o
r
 
p
r
o
p
o
r
t
i
o
n
e
d
 
p
a
r
t
i
a
l
 
m
o
n
t
h
.

1
.
4
.
2
.
3
 
 
 
(
B
i
d
 
I
t
e
m
 
2
.
3
)
 
B
a
s
e
l
i
n
e
 
S
u
r
v
e
y
s
 
a
n
d
 
C
o
n
t
r
o
l
s

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
o
b
t
a
i
n
i
n
g
 
a
n
d
 

m
a
i
n
t
a
i
n
i
n
g
 
B
a
s
e
l
i
n
e
 
S
u
r
v
e
y
s
 
a
n
d
 
c
o
n
t
r
o
l
s
 
f
o
r
 
t
h
e
 
a
r
e
a
 
t
h
a
t
 
w
i
l
l
 
b
e
 

d
i
s
t
u
r
b
e
d
/
e
x
c
a
v
a
t
e
d
 
f
o
r
 
t
h
e
 
d
u
r
a
t
i
o
n
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

S
E
C
T
I
O
N
 
0
1
 
2
2
 
0
0
 
 
P
a
g
e
 
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
4
.
2
.
4
 
 
 
(
B
i
d
 
I
t
e
m
 
2
.
4
)
 
H
e
a
l
t
h
 
a
n
d
 
S
a
f
e
t
y
 
(
P
l
a
n
,
 
E
x
e
c
u
t
e
,
 
M
o
n
i
t
o
r
,
 
a
n
d
 

C
o
n
t
r
o
l
)

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 

s
u
b
m
i
t
t
a
l
 
o
f
 
H
e
a
l
t
h
 
a
n
d
 
S
a
f
e
t
y
 
P
l
a
n
s
;
 
a
n
d
 
t
h
e
 
E
x
e
c
u
t
i
o
n
,
 
M
o
n
i
t
o
r
i
n
g
,
 

a
n
d
 
C
o
n
t
r
o
l
s
 
o
f
 
t
h
a
t
 
p
r
o
g
r
a
m
 
i
n
c
l
u
d
i
n
g
 
p
e
r
i
m
e
t
e
r
 
a
i
r
 
m
o
n
i
t
o
r
i
n
g
 
f
o
r
 

C
o
n
t
a
m
i
n
a
n
t
s
 
o
f
 
C
o
n
c
e
r
n
 
(
C
O
C
'
s
)
 
p
r
i
o
r
 
t
o
 
a
n
d
 
d
u
r
i
n
g
 
s
o
i
l
 
l
o
a
d
i
n
g
 

o
p
e
r
a
t
i
o
n
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
M
e
a
s
u
r
e
:
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
4
.
2
.
5
 
 
 
(
B
i
d
 
I
t
e
m
 
2
.
5
)
 
W
o
r
k
 
P
l
a
n
s
 
a
n
d
 
S
u
b
m
i
t
t
a
l
s
 
(
D
r
a
f
t
,
 
R
e
v
 
1
,
 
F
i
n
a
l
)

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 

s
u
b
m
i
t
t
a
l
 
o
f
 
a
l
l
 
r
e
q
u
i
r
e
d
 
w
o
r
k
 
p
l
a
n
s
,
 
s
u
b
m
i
t
t
a
l
s
,
 
p
l
u
s
 
t
h
e
 
R
A
 
R
e
p
o
r
t
 

a
t
 
p
r
o
j
e
c
t
 
c
o
m
p
l
e
t
i
o
n
.
 
 
B
a
s
i
s
 
a
s
s
u
m
e
s
 
e
a
c
h
 
w
o
r
k
 
p
l
a
n
 
o
r
 
s
u
b
m
i
t
t
a
l
 
w
i
l
l
 

r
e
q
u
i
r
e
 
a
 
d
r
a
f
t
 
s
u
b
m
i
t
t
a
l
,
 
a
 
r
e
v
i
s
e
d
 
d
r
a
f
t
 
s
u
b
m
i
t
t
a
l
,
 
a
n
d
 
t
h
e
 
f
i
n
a
l
 

s
u
b
m
i
t
t
a
l
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
4
.
2
.
6
 
 
 
(
B
i
d
 
I
t
e
m
 
2
.
6
)
 
P
r
o
j
e
c
t
 
M
e
e
t
i
n
g
s

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
t
h
e
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
R
A
 
C
o
n
t
r
a
c
t
o
r
 

p
e
r
s
o
n
n
e
l
 
p
r
e
p
a
r
i
n
g
 
f
o
r
 
a
n
d
 
p
a
r
t
i
c
i
p
a
t
i
n
g
 
i
n
 
P
r
o
j
e
c
t
 
m
e
e
t
i
n
g
s
,
 
a
n
d
 

s
u
b
m
i
t
t
i
n
g
 
t
h
e
 
m
e
e
t
i
n
g
 
s
u
m
m
a
r
i
e
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
P
e
r
 
D
a
y
.

1
.
4
.
2
.
7
 
 
 
(
B
i
d
 
I
t
e
m
 
2
.
7
)
 
S
t
a
b
i
l
i
z
e
d
 
C
o
n
s
t
r
u
c
t
i
o
n
 
E
n
t
r
a
n
c
e

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
p
r
e
p
a
r
a
t
i
o
n
,
 

c
o
n
s
t
r
u
c
t
i
o
n
,
 
a
n
d
 
s
t
a
b
i
l
i
z
a
t
i
o
n
 
o
f
 
t
w
o
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
n
t
r
a
n
c
e
s
 
t
o
 
t
h
e
 

p
r
o
j
e
c
t
 
s
i
t
e
 
p
e
r
 
t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
a
n
d
 
p
l
a
n
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
E
a
c
h
.

1
.
4
.
2
.
8
 
 
 
(
B
i
d
 
I
t
e
m
 
2
.
8
)
 
U
t
i
l
i
t
y
 
C
l
e
a
r
i
n
g
 
a
n
d
 
P
r
o
t
e
c
t
i
n
g

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
c
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
p
r
o
v
i
d
e
 
l
o
c
a
t
e
 
u
t
i
l
i
t
i
e
s
 
i
n
c
l
u
d
i
n
g
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

m
a
i
n
t
a
i
n
i
n
g
 
c
u
r
r
e
n
t
 
u
t
i
l
i
t
y
 
l
o
c
a
t
e
 
t
i
c
k
e
t
s
 
(
8
1
1
 
c
a
l
l
s
)
,
 
p
r
i
v
a
t
e
 

u
t
i
l
i
t
y
 
l
o
c
a
t
i
o
n
 
s
e
r
v
i
c
e
,
 
G
P
R
 
s
u
r
v
e
y
s
,
 
a
n
d
 
a
n
y
 
r
e
q
u
i
r
e
d
 
p
e
r
m
i
t
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
4
.
2
.
9
 
 
 
(
B
i
d
 
I
t
e
m
 
2
.
9
)
 
C
l
e
a
r
i
n
g
 
a
n
d
 
G
r
u
b
b
i
n
g

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
t
h
e
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
e
 
r
e
m
o
v
a
l
 
o
f
 

t
r
e
e
s
,
 
s
h
r
u
b
s
,
 
b
u
s
h
e
s
,
 
a
n
d
 
t
h
e
i
r
 
r
o
o
t
 
s
y
s
t
e
m
s
 
w
i
t
h
i
n
 
t
h
e
 
l
i
m
i
t
s
 
o
f
 

c
o
n
s
t
r
u
c
t
i
o
n
,
 
c
h
i
p
p
i
n
g
 
a
n
d
 
s
t
o
c
k
p
i
l
i
n
g
,
 
a
n
d
 
o
f
f
s
i
t
e
 
t
r
a
n
s
p
o
r
t
i
n
g
 
a
n
d
 

d
i
s
p
o
s
a
l
 
o
f
 
c
l
e
a
r
i
n
g
 
m
a
t
e
r
i
a
l
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
9
 
a
c
r
e
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
P
e
r
 
a
c
r
e
 
a
s
 
m
e
a
s
u
r
e
d
 
b
y
 
f
i
e
l
d
 
s
u
r
v
e
y
.

1
.
4
.
2
.
1
0
 
 
 
(
B
i
d
 
I
t
e
m
 
2
.
1
0
)
 
O
n
-
S
i
t
e
 
D
e
m
o
l
i
t
i
o
n
 
o
f
 
A
b
o
v
e
 
G
r
o
u
n
d
 
F
e
a
t
u
r
e
s

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
d
e
m
o
l
i
t
i
o
n
 
a
n
d
 
d
i
s
p
o
s
a
l
 

o
f
 
a
l
l
 
a
b
o
v
e
 
g
r
o
u
n
d
 
f
e
a
t
u
r
e
s
 
w
i
t
h
i
n
 
t
h
e
 
l
i
m
i
t
s
 
o
f
 
t
h
e
 
b
a
r
r
i
e
r
 
w
a
l
l
 

i
n
c
l
u
d
i
n
g
 
e
l
e
c
t
r
i
c
a
l
 
p
a
n
e
l
s
,
 
p
o
s
t
s
,
 
e
t
c
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
4
.
2
.
1
1
 
 
 
(
B
i
d
 
I
t
e
m
 
2
.
1
1
)
 
E
r
o
s
i
o
n
 
C
o
n
t
r
o
l
 
(
S
i
l
t
 
F
e
n
c
e
)
 

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
i
n
s
t
a
l
l
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
6
,
8
0
0
 
l
i
n
e
a
r
 

f
e
e
t
 
o
f
 
s
i
l
t
 
f
e
n
c
i
n
g
 
a
r
o
u
n
d
 
o
f
f
-
s
i
t
e
 
p
r
o
p
e
r
t
i
e
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
L
i
n
e
r
 
F
o
o
t
.

1
.
4
.
2
.
1
2
 
 
 
(
B
i
d
 
I
t
e
m
 
2
.
1
2
)
 
R
e
s
i
d
e
n
t
i
a
l
 
F
e
n
c
e
 
R
e
m
o
v
a
l

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
r
e
m
o
v
e
 
a
n
d
 
d
i
s
p
o
s
e
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 

4
,
8
0
0
 
l
i
n
e
a
r
 
f
e
e
t
 
o
f
 
f
e
n
c
i
n
g
 
f
r
o
m
 
o
f
f
-
s
i
t
e
 
p
r
o
p
e
r
t
i
e
s
.
 
 
M
a
t
e
r
i
a
l
s
 

s
h
a
l
l
 
b
e
 
s
e
n
t
 
f
o
r
 
r
e
c
y
c
l
i
n
g
 
t
o
 
t
h
e
 
g
r
e
a
t
e
s
t
 
e
x
t
e
n
t
 
p
o
s
s
i
b
l
e
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
L
i
n
e
r
 
F
o
o
t
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
4
.
3
 
 
 
S
o
i
l
 
L
o
a
d
i
n
g
,
 
T
r
a
n
s
p
o
r
t
,
 
a
n
d
 
S
t
o
c
k
p
i
l
i
n
g
 
O
n
s
i
t
e

1
.
4
.
3
.
1
 
 
 
(
B
i
d
 
I
t
e
m
 
3
.
1
)
 
E
x
c
a
v
a
t
e
 
a
n
d
 
L
o
a
d

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
e
x
c
a
v
a
t
e
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
3
4
,
9
0
0
 
B
a
n
k
 

C
u
b
i
c
 
Y
a
r
d
s
 
(
B
C
Y
)
 
o
f
 
s
o
i
l
s
 
i
n
t
o
 
f
u
l
l
y
 
l
i
c
e
n
s
e
d
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 

t
r
a
n
s
p
o
r
t
 
t
r
u
c
k
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
B
C
Y
,
 
a
s
 
s
u
r
v
e
y
e
d
 
p
r
i
o
r
 
t
o
 
a
n
d
 
a
f
t
e
r
 

e
x
c
a
v
a
t
i
o
n
/
l
o
a
d
i
n
g
.

1
.
4
.
3
.
2
 
 
 
(
B
i
d
 
I
t
e
m
 
3
.
2
)
 
T
r
a
n
s
p
o
r
t
 
S
o
i
l
s
 
t
o
 
S
i
t
e
,
 
S
t
o
c
k
p
i
l
e
,
 
S
h
a
p
e
,
 
a
n
d
 

C
o
m
p
a
c
t

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
t
e
s
t
i
n
g
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
t
r
a
n
s
p
o
r
t
,
 

d
u
m
p
,
 
s
h
a
p
e
,
 
a
n
d
 
c
o
m
p
a
c
t
 
c
o
n
t
a
m
i
n
a
t
e
d
 
s
o
i
l
s
 
f
r
o
m
 
I
t
e
m
 
3
.
1
 
c
o
n
s
i
s
t
i
n
g
 

o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
3
4
,
9
0
0
 
B
C
Y
 
t
o
 
t
h
e
 
s
i
t
e
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
B
C
Y
.

1
.
4
.
3
.
3
 
 
 
(
B
i
d
 
I
t
e
m
 
3
.
3
 
I
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
4
0
-
m
i
l
 
H
D
P
E
 
T
e
m
p
o
r
a
r
y
 
L
i
n
e
r
 
O
v
e
r
 

S
t
o
c
k
p
i
l
e
 
(
I
n
c
l
u
d
e
s
 
2
-
f
t
 
D
e
e
p
 
A
n
c
h
o
r
 
T
r
e
n
c
h
)

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
i
n
s
t
a
l
l
 
a
 

4
0
-
m
i
l
 
g
e
o
s
y
n
t
h
e
t
i
c
 
l
i
n
e
r
 
o
v
e
r
 
t
h
e
 
c
o
n
t
a
m
i
n
a
t
e
d
 
s
o
i
l
 
s
t
o
c
k
p
i
l
e
 

c
o
n
s
i
s
t
i
n
g
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
3
.
4
4
 
a
c
r
e
s
 
a
n
d
 
1
6
3
0
 
l
i
n
e
a
r
 
f
e
e
t
 
o
f
 
a
n
c
h
o
r
 

t
r
e
n
c
h
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
A
c
r
e
.

1
.
4
.
3
.
4
 
 
 
(
B
i
d
 
I
t
e
m
 
3
.
4
)
 
P
o
s
t
-
R
e
m
o
v
a
l
 
S
u
r
v
e
y
s

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
d
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
s
u
r
v
e
y
 
t
h
e
 

r
e
s
i
d
e
n
t
i
a
l
 
y
a
r
d
s
 
a
f
t
e
r
 
r
e
l
o
c
a
t
i
o
n
 
(
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
9
 
a
c
r
e
s
)
 
t
o
 

q
u
a
n
t
i
f
y
 
t
h
e
 
e
x
a
c
t
 
q
u
a
n
t
i
t
y
 
f
o
r
 
p
a
y
m
e
n
t
 
u
n
d
e
r
 
I
t
e
m
 
3
.
1
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
4
.
3
.
5
 
 
 
(
B
i
d
 
I
t
e
m
 
3
.
5
)
 
P
e
r
i
m
e
t
e
r
 
A
i
r
 
M
o
n
i
t
o
r
i
n
g
 
a
n
d
 
R
e
p
o
r
t
i
n
g

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
c
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
f
o
r
 
d
a
i
l
y
 
a
i
r
 
q
u
a
l
i
t
y
 
m
o
n
i
t
o
r
i
n
g
 
a
n
d
 

r
e
p
o
r
t
i
n
g
 
t
h
r
o
u
g
h
 
t
h
e
 
e
s
t
i
m
a
t
e
d
 
d
u
r
a
t
i
o
n
 
(
3
 
m
o
n
t
h
s
)
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
M
o
n
t
h
,
 
o
r
 
P
r
o
p
o
r
t
i
o
n
e
d
 
P
a
r
t
i
a
l
 
M
o
n
t
h
.

1
.
4
.
4
 
 
 
P
h
a
s
e
 
1
 
R
e
s
t
o
r
a
t
i
o
n
 
a
n
d
 
D
e
m
o
b
i
l
i
z
a
t
i
o
n

1
.
4
.
4
.
1
 
 
 
(
B
i
d
 
I
t
e
m
 
4
.
1
)
 
I
m
p
o
r
t
,
 
P
l
a
c
e
,
 
C
o
m
p
a
c
t
,
 
a
n
d
 
G
r
a
d
e
 
C
l
e
a
n
 
B
a
c
k
f
i
l
l
 

(
R
e
s
i
d
e
n
t
i
a
l
 
Y
a
r
d
s
)

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
s
u
p
p
l
i
e
s
,
 
a
n
d
 
t
e
s
t
i
n
g
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 

t
r
a
n
s
p
o
r
t
 
a
n
d
 
p
l
a
c
e
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
9
,
4
3
0
 
b
a
n
k
 
c
u
b
i
c
 
y
a
r
d
s
 
(
B
C
Y
)
 
o
f
 

c
l
e
a
n
 
b
a
c
k
f
i
l
l
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
B
a
n
k
 
C
u
b
i
c
 
Y
a
r
d
.

1
.
4
.
4
.
2
 
 
 
(
B
i
d
 
I
t
e
m
 
4
.
2
)
 
I
m
p
o
r
t
,
 
P
l
a
c
e
,
 
C
o
m
p
a
c
t
,
 
a
n
d
 
G
r
a
d
e
 
C
l
e
a
n
 
T
o
p
s
o
i
l
 

(
R
e
s
i
d
e
n
t
i
a
l
 
Y
a
r
d
s
 
-
 
6
 
i
n
c
h
e
s
)

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
s
u
p
p
l
i
e
s
,
 
a
n
d
 
t
e
s
t
i
n
g
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 

t
r
a
n
s
p
o
r
t
 
a
n
d
 
p
l
a
c
e
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
5
,
4
7
0
 
b
a
n
k
 
c
u
b
i
c
 
y
a
r
d
s
 
(
B
C
Y
)
 
o
f
 

c
l
e
a
n
 
t
o
p
s
o
i
l
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
B
a
n
k
 
C
u
b
i
c
 
Y
a
r
d
.

1
.
4
.
4
.
3
 
 
 
(
B
i
d
 
I
t
e
m
 
4
.
3
)
 
R
e
p
l
a
c
e
m
e
n
t
 
o
f
 
S
h
r
u
b
s

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
r
e
p
l
a
c
e
 

a
p
p
r
o
x
i
m
a
t
e
l
y
 
9
6
0
 
s
h
r
u
b
s
 
i
n
 
y
a
r
d
s
 
a
f
t
e
r
 
i
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
c
l
e
a
n
 
b
a
c
k
f
i
l
l
 

a
n
d
 
t
o
p
s
o
i
l
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
S
h
r
u
b
.

1
.
4
.
4
.
4
 
 
 
(
B
i
d
 
I
t
e
m
 
4
.
4
)
 
R
e
s
i
d
e
n
t
i
a
l
 
F
e
n
c
i
n
g
 
R
e
c
o
n
s
t
r
u
c
t
i
o
n
/
R
e
p
l
a
c
e
m
e
n
t

a
.
 
 
P
a
y
m
e
n
t
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
i
n
s
t
a
l
l
 

f
e
n
c
i
n
g
 
o
n
 
r
e
s
i
d
e
n
t
i
a
l
 
y
a
r
d
s
,
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
4
,
8
0
0
 
l
i
n
e
a
r
 

f
e
e
t
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
L
i
n
e
a
r
 
F
o
o
t
.

1
.
4
.
4
.
5
 
 
 
(
B
i
d
 
I
t
e
m
 
4
.
5
)
 
S
o
d
d
i
n
g

a
.
 
 
P
a
y
m
e
n
t

T
h
i
s
 
c
o
s
t
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
a
l
l
 
s
o
d
 
m
a
t
e
r
i
a
l
,
 
d
e
l
i
v
e
r
y
 
t
o
 
s
i
t
e
,
 
s
t
o
r
a
g
e
,
 

s
u
r
f
a
c
e
 
p
r
e
p
a
r
a
t
i
o
n
,
 
f
e
r
t
i
l
i
z
i
n
g
,
 
m
u
l
c
h
,
 
a
n
d
 
w
a
t
e
r
i
n
g
 
r
e
q
u
i
r
e
d
 
f
o
r
 

e
s
t
a
b
l
i
s
h
i
n
g
 
v
e
g
e
t
a
t
i
o
n
 
i
n
 
d
i
s
t
u
r
b
e
d
 
a
r
e
a
s
 
o
f
 
y
a
r
d
s
,
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 

a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
9
.
1
 
a
c
r
e
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
A
c
r
e
.

1
.
4
.
4
.
6
 
 
 
(
B
i
d
 
I
t
e
m
 
4
.
6
)
 
W
a
t
e
r
i
n
g
 
o
f
 
S
o
d

a
.
 
 
P
a
y
m
e
n
t

T
h
i
s
 
c
o
s
t
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
a
l
l
 
l
a
b
o
r
,
 
e
q
u
i
p
m
e
n
t
,
 
f
u
e
l
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 

r
e
q
u
i
r
e
d
 
f
o
r
 
w
a
t
e
r
i
n
g
 
s
o
d
 
a
t
 
a
 
f
r
e
q
u
e
n
c
y
 
o
f
 
5
 
t
i
m
e
s
 
p
e
r
 
w
e
e
k
 
f
o
r
 
a
 

p
e
r
i
o
d
 
o
f
 
8
 
w
e
e
k
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
4
.
4
.
7
 
 
 
(
B
i
d
 
I
t
e
m
 
4
.
7
)
 
S
e
e
d
i
n
g
 
a
n
d
 
E
s
t
a
b
l
i
s
h
m
e
n
t
 
o
f
 
O
n
-
S
i
t
e
 
V
e
g
e
t
a
t
i
o
n

a
.
 
 
P
a
y
m
e
n
t

T
h
i
s
 
c
o
s
t
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
a
l
l
 
s
e
e
d
 
m
a
t
e
r
i
a
l
,
 
d
e
l
i
v
e
r
y
 
t
o
 
s
i
t
e
,
 
s
t
o
r
a
g
e
,
 

s
u
r
f
a
c
e
 
p
r
e
p
a
r
a
t
i
o
n
,
 
f
e
r
t
i
l
i
z
i
n
g
,
 
m
u
l
c
h
,
 
a
n
d
 
w
a
t
e
r
i
n
g
 
r
e
q
u
i
r
e
d
 
f
o
r
 

e
s
t
a
b
l
i
s
h
i
n
g
 
v
e
g
e
t
a
t
i
o
n
 
i
n
 
d
i
s
t
u
r
b
e
d
 
a
r
e
a
s
,
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 

a
p
p
r
o
x
i
m
a
t
e
l
y
 
6
.
0
 
a
c
r
e
s
.
 

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
A
c
r
e
.

1
.
4
.
4
.
8
 
 
 
(
B
i
d
 
I
t
e
m
 
4
.
8
)
 
W
a
t
e
r
i
n
g
 
a
n
d
 
S
p
o
t
 
R
e
p
a
i
r
s
 
(
R
e
s
e
e
d
i
n
g
)
 
W
h
i
l
e
 
G
e
t
t
i
n
g
 

E
s
t
a
b
l
i
s
h
e
d

a
.
 
 
P
a
y
m
e
n
t

T
h
i
s
 
c
o
s
t
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
a
l
l
 
s
e
e
d
 
m
a
t
e
r
i
a
l
,
 
d
e
l
i
v
e
r
y
 
t
o
 
s
i
t
e
,
 
s
t
o
r
a
g
e
,
 

s
u
r
f
a
c
e
 
p
r
e
p
a
r
a
t
i
o
n
,
 
f
e
r
t
i
l
i
z
i
n
g
,
 
m
u
l
c
h
,
 
a
n
d
 
w
a
t
e
r
i
n
g
 
r
e
q
u
i
r
e
d
 
f
o
r
 

e
s
t
a
b
l
i
s
h
i
n
g
 
v
e
g
e
t
a
t
i
o
n
 
i
n
 
d
i
s
t
u
r
b
e
d
 
a
r
e
a
s
 
i
n
 
w
h
i
c
h
 
t
h
e
 
o
r
i
g
i
n
a
l
 

s
e
e
d
i
n
g
 
i
s
 
f
a
i
l
i
n
g
.

b
.
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n
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M
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u
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e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
4
.
4
.
9
 
 
 
(
B
i
d
 
I
t
e
m
 
4
.
9
)
 
P
o
s
t
 
R
e
s
t
o
r
a
t
i
o
n
 
S
u
r
v
e
y
s

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
s
u
r
v
e
y
 
y
a
r
d
s
 

a
f
t
e
r
 
r
e
s
t
o
r
a
t
i
o
n
.
 

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
4
.
4
.
1
0
 
 
 
(
B
i
d
 
I
t
e
m
 
4
.
1
0
)
 
R
e
m
o
v
a
l
 
o
f
 
D
e
b
r
i
s

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
 
a
n
d
 

s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
l
o
a
d
 
a
n
d
 
d
i
s
p
o
s
e
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
6
0
 
c
u
b
i
c
 
y
a
r
d
s
 
o
f
 

n
o
n
-
h
a
z
a
r
d
o
u
s
 
d
e
b
r
i
s
 
a
t
 
a
n
 
o
f
f
-
s
i
t
e
 
f
a
c
i
l
i
t
y
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
C
u
b
i
c
 
Y
a
r
d
.

1
.
4
.
4
.
1
1
 
 
 
(
B
i
d
 
I
t
e
m
 
4
.
1
1
)
 
D
e
m
o
b
i
l
i
z
a
t
i
o
n

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
d
e
m
o
b
i
l
i
z
e
 
f
r
o
m
 
t
h
e
 
s
i
t
e
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
4
.
4
.
1
2
 
 
 
(
B
i
d
 
I
t
e
m
 
4
.
1
2
)
 
R
A
 
R
e
p
o
r
t
 
(
D
r
a
f
t
,
 
R
e
v
.
 
1
,
 
F
i
n
a
l
)

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
p
r
e
p
a
r
i
n
g
 
a
n
d
 

s
u
b
m
i
t
t
i
n
g
 
a
n
 
R
A
 
R
e
p
o
r
t
 
d
o
c
u
m
e
n
t
i
n
g
 
a
l
l
 
w
o
r
k
 
p
e
r
f
o
r
m
e
d
 
a
n
d
 
c
o
m
p
l
e
t
e
d
 

b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
.
 
T
h
e
 
r
e
p
o
r
t
 
s
h
o
u
l
d
 
i
n
c
l
u
d
e
 
n
a
r
r
a
t
i
v
e
 
d
e
s
c
r
i
b
i
n
g
 
w
o
r
k
 

s
e
q
u
e
n
c
i
n
g
 
a
n
d
 
s
u
m
m
a
r
i
e
s
 
o
f
 
m
a
j
o
r
 
w
o
r
k
 
e
l
e
m
e
n
t
s
,
 
a
l
o
n
g
 
w
i
t
h
 
a
p
p
e
n
d
i
c
e
s
 

c
o
n
t
a
i
n
i
n
g
 
s
u
r
v
e
y
s
,
 
d
a
i
l
y
 
r
e
p
o
r
t
s
,
 
a
i
r
 
m
o
n
i
t
o
r
i
n
g
 
d
a
t
a
,
 
d
i
s
p
o
s
a
l
 

m
a
n
i
f
e
s
t
s
,
 
e
t
c
.
 
 
A
s
s
u
m
e
 
d
r
a
f
t
,
 
r
e
v
i
s
i
o
n
 
1
,
 
a
n
d
 
f
i
n
a
l
 
v
e
r
s
i
o
n
s
 
w
i
l
l
 
b
e
 

r
e
q
u
i
r
e
d
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

S
E
C
T
I
O
N
 
0
1
 
2
2
 
0
0
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
5
 
 
 
P
H
A
S
E
 
2
 
-
 
B
A
R
R
I
E
R
 
W
A
L
L
 
C
O
N
S
T
R
U
C
T
I
O
N

1
.
5
.
1
 
 
 
P
r
o
c
u
r
e
m
e
n
t

1
.
5
.
1
.
1
 
 
 
(
B
i
d
 
I
t
e
m
 
5
.
1
)
 
G
e
n
e
r
a
l
 
C
o
n
d
i
t
i
o
n
s
 
(
B
o
n
d
s
,
 
I
n
s
u
r
a
n
c
e
,
 
L
i
c
e
n
s
e
s
,
 

e
t
c
.
)

a
.
 
 
P
a
y
m
e
n
t

T
h
i
s
 
w
o
r
k
 
c
o
n
s
i
s
t
s
 
o
f
 
f
u
r
n
i
s
h
i
n
g
 
t
h
e
 
R
A
 
C
o
n
t
r
a
c
t
 
r
e
q
u
i
r
e
d
 
1
0
0
%
 

p
e
r
f
o
r
m
a
n
c
e
 
a
n
d
 
p
a
y
m
e
n
t
 
b
o
n
d
s
,
 
s
e
c
u
r
i
n
g
 
a
n
d
 
m
a
i
n
t
a
i
n
i
n
g
 
t
h
e
 
r
e
q
u
i
r
e
d
 

i
n
s
u
r
a
n
c
e
 
c
o
v
e
r
a
g
e
,
 
o
b
t
a
i
n
i
n
g
 
a
n
d
 
m
a
i
n
t
a
i
n
i
n
g
 
a
l
l
 
r
e
q
u
i
r
e
d
 
l
i
c
e
n
s
e
s
,
 

a
n
d
 
s
e
c
u
r
i
n
g
 
a
l
l
 
r
e
q
u
i
r
e
d
 
l
o
c
a
l
 
p
e
r
m
i
t
s
 
p
r
i
o
r
 
t
o
 
w
o
r
k
 
i
n
i
t
i
a
t
i
o
n
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
M
e
a
s
u
r
e
:
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
5
.
1
.
2
 
 
 
(
B
i
d
 
I
t
e
m
 
5
.
2
)
 
S
u
b
m
i
t
t
a
l
s
 
P
r
e
p
a
r
a
t
i
o
n
,
 
P
r
e
-
C
o
n
s
t
r
u
c
t
i
o
n
 
M
e
e
t
i
n
g
s

a
.
 
 
P
a
y
m
e
n
t

T
h
i
s
 
w
o
r
k
 
c
o
n
s
i
s
t
s
 
o
f
 
p
r
e
p
a
r
i
n
g
 
a
n
d
 
s
u
b
m
i
t
t
i
n
g
 
a
l
l
 
r
e
q
u
i
r
e
d
 
w
o
r
k
 
p
l
a
n
s
 

a
n
d
 
s
u
b
m
i
t
t
a
l
s
,
 
i
n
c
l
u
d
i
n
g
 
d
r
a
f
t
s
,
 
r
e
v
i
s
i
o
n
s
 
1
 
(
i
n
c
o
r
p
o
r
a
t
i
n
g
 
E
P
A
'
s
 

a
n
d
/
o
r
 
A
p
p
o
i
n
t
e
d
 
R
e
p
r
e
s
e
n
t
a
t
i
v
e
'
s
 
c
o
m
m
e
n
t
s
)
,
 
a
n
d
 
F
i
n
a
l
 
r
e
v
i
s
i
o
n
s
 

(
i
n
c
o
r
p
o
r
a
t
i
n
g
 
a
d
d
i
t
i
o
n
a
l
 
E
P
A
'
s
 
a
n
d
/
o
r
 
A
p
p
o
i
n
t
e
d
 
R
e
p
r
e
s
e
n
t
a
t
i
v
e
'
s
 

c
o
m
m
e
n
t
s
)
;
 
a
n
d
 
a
t
t
e
n
d
i
n
g
 
a
l
l
 
r
e
q
u
i
r
e
d
 
p
r
e
-
c
o
n
s
t
r
u
c
t
i
o
n
 
m
e
e
t
i
n
g
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
M
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
5
.
2
 
 
 
M
o
b
i
l
i
z
a
t
i
o
n
 
a
n
d
 
S
i
t
e
 
P
r
e
p
a
r
a
t
i
o
n

1
.
5
.
2
.
1
 
 
 
(
B
i
d
 
I
t
e
m
 
6
.
1
)
 
M
o
b
i
l
i
z
a
t
i
o
n

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
m
o
b
i
l
i
z
a
t
i
o
n
 
o
f
 

p
e
r
s
o
n
n
e
l
,
 
e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
t
o
 
t
h
e
 
p
r
o
j
e
c
t
 
w
o
r
k
 
s
i
t
e
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
5
.
2
.
2
 
 
 
(
B
i
d
 
I
t
e
m
 
6
.
2
)
 
T
e
m
p
o
r
a
r
y
 
F
a
c
i
l
i
t
i
e
s

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
f
u
r
n
i
s
h
i
n
g
,
 
s
e
t
 
u
p
 
a
n
d
 

u
s
e
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
p
r
o
j
e
c
t
 
d
u
r
a
t
i
o
n
 
o
f
 
o
f
f
i
c
e
 
a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 

t
r
a
i
l
e
r
s
 
(
t
h
r
e
e
 
1
2
 
f
t
 
x
 
5
6
 
f
t
 
o
f
f
i
c
e
 
t
r
a
i
l
e
r
s
)
,
 
v
e
h
i
c
l
e
s
 
f
o
r
 
o
n
s
i
t
e
 

m
a
n
a
g
e
m
e
n
t
 
u
s
e
,
 
o
f
f
 
r
o
a
d
 
p
e
r
s
o
n
n
e
l
 
v
e
h
i
c
l
e
s
,
 
f
u
e
l
 
f
o
r
 
s
a
m
e
 
v
e
h
i
c
l
e
s
,
 

p
e
r
s
o
n
n
e
l
 
h
y
g
i
e
n
e
 
f
a
c
i
l
i
t
i
e
s
,
 
p
h
o
n
e
,
 
p
o
w
e
r
,
 
w
a
t
e
r
,
 
i
n
t
e
r
n
e
t
 
s
e
r
v
i
c
e
s
,
 

e
t
c
.
 
T
h
e
r
e
 
s
h
o
u
l
d
 
b
e
 
n
o
 
l
a
b
o
r
 
o
r
 
p
e
r
s
o
n
n
e
l
 
t
r
a
v
e
l
 
c
o
s
t
s
 
i
n
 
t
h
i
s
 
i
t
e
m
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
M
o
n
t
h
,
 
o
r
 
P
r
o
p
o
r
t
i
o
n
e
d
 
P
a
r
t
i
a
l
 
M
o
n
t
h
.

S
E
C
T
I
O
N
 
0
1
 
2
2
 
0
0
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
5
.
2
.
3
 
 
 
(
B
i
d
 
I
t
e
m
 
6
.
3
)
 
B
a
s
e
l
i
n
e
 
S
u
r
v
e
y
s
 
a
n
d
 
C
o
n
t
r
o
l
s

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
o
b
t
a
i
n
i
n
g
 
a
n
d
 

m
a
i
n
t
a
i
n
i
n
g
 
B
a
s
e
l
i
n
e
 
S
u
r
v
e
y
s
 
a
n
d
 
c
o
n
t
r
o
l
s
 
f
o
r
 
t
h
e
 
b
a
r
r
i
e
r
 
w
a
l
l
 

a
l
i
g
n
m
e
n
t
,
 
w
o
r
k
i
n
g
 
p
l
a
t
f
o
r
m
 
c
o
n
s
t
r
u
c
t
i
o
n
,
 
a
n
d
 
o
t
h
e
r
 
w
o
r
k
 
i
t
e
m
s
 
a
s
 

n
e
e
d
e
d
 
w
i
t
h
i
n
 
a
n
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
2
.
4
 
a
c
r
e
 
a
r
e
a
 
f
o
r
 
t
h
e
 
d
u
r
a
t
i
o
n
 
o
f
 
t
h
e
 

p
r
o
j
e
c
t
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
5
.
2
.
4
 
 
 
(
B
i
d
 
I
t
e
m
 
6
.
4
)
 
H
e
a
l
t
h
 
a
n
d
 
S
a
f
e
t
y
 
(
P
l
a
n
,
 
E
x
e
c
u
t
e
,
 
M
o
n
i
t
o
r
,
 
a
n
d
 

C
o
n
t
r
o
l
)

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 

s
u
b
m
i
t
t
a
l
 
o
f
 
H
e
a
l
t
h
 
a
n
d
 
S
a
f
e
t
y
 
P
l
a
n
s
;
 
a
n
d
 
t
h
e
 
E
x
e
c
u
t
i
o
n
,
 
M
o
n
i
t
o
r
i
n
g
,
 

a
n
d
 
C
o
n
t
r
o
l
s
 
o
f
 
t
h
a
t
 
p
r
o
g
r
a
m
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
M
e
a
s
u
r
e
:
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
5
.
2
.
5
 
 
 
(
B
i
d
 
I
t
e
m
 
6
.
5
)
 
W
o
r
k
 
P
l
a
n
s
 
a
n
d
 
S
u
b
m
i
t
t
a
l
s
 
(
D
r
a
f
t
,
 
R
e
v
 
1
,
 
F
i
n
a
l
)

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 

s
u
b
m
i
t
t
a
l
 
o
f
 
a
l
l
 
r
e
q
u
i
r
e
d
 
w
o
r
k
 
p
l
a
n
s
,
 
s
u
b
m
i
t
t
a
l
s
,
 
p
l
u
s
 
t
h
e
 
R
A
 
R
e
p
o
r
t
 

a
t
 
p
r
o
j
e
c
t
 
c
o
m
p
l
e
t
i
o
n
.
 
 
B
a
s
i
s
 
a
s
s
u
m
e
s
 
e
a
c
h
 
w
o
r
k
 
p
l
a
n
 
o
r
 
s
u
b
m
i
t
t
a
l
 
w
i
l
l
 

r
e
q
u
i
r
e
 
a
 
d
r
a
f
t
 
s
u
b
m
i
t
t
a
l
,
 
a
 
r
e
v
i
s
e
d
 
d
r
a
f
t
 
s
u
b
m
i
t
t
a
l
,
 
a
n
d
 
t
h
e
 
f
i
n
a
l
 

s
u
b
m
i
t
t
a
l
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
5
.
2
.
6
 
 
 
(
B
i
d
 
I
t
e
m
 
6
.
6
)
 
P
r
o
j
e
c
t
 
M
e
e
t
i
n
g
s

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
t
h
e
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
R
A
 
C
o
n
t
r
a
c
t
o
r
 

p
e
r
s
o
n
n
e
l
 
p
r
e
p
a
r
i
n
g
 
f
o
r
 
a
n
d
 
p
a
r
t
i
c
i
p
a
t
i
n
g
 
i
n
 
P
r
o
j
e
c
t
 
m
e
e
t
i
n
g
s
,
 
a
n
d
 

s
u
b
m
i
t
t
i
n
g
 
t
h
e
 
m
e
e
t
i
n
g
 
s
u
m
m
a
r
i
e
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
5
.
2
.
7
 
 
 
(
B
i
d
 
I
t
e
m
 
6
.
7
)
 
U
t
i
l
i
t
y
 
C
l
e
a
r
i
n
g
 
a
n
d
 
P
r
o
t
e
c
t
i
n
g

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

S
E
C
T
I
O
N
 
0
1
 
2
2
 
0
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P
a
g
e
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0



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
p
r
o
v
i
d
e
 
l
o
c
a
t
e
 
u
t
i
l
i
t
i
e
s
 
i
n
c
l
u
d
i
n
g
 

m
a
i
n
t
a
i
n
i
n
g
 
c
u
r
r
e
n
t
 
u
t
i
l
i
t
y
 
l
o
c
a
t
e
 
t
i
c
k
e
t
s
 
(
8
1
1
 
c
a
l
l
s
)
,
 
p
r
i
v
a
t
e
 

u
t
i
l
i
t
y
 
l
o
c
a
t
i
o
n
 
s
e
r
v
i
c
e
,
 
G
P
R
 
s
u
r
v
e
y
s
,
 
a
n
d
 
a
n
y
 
r
e
q
u
i
r
e
d
 
p
e
r
m
i
t
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
5
.
2
.
8
 
 
 
(
B
i
d
 
I
t
e
m
 
6
.
8
)
 
C
l
e
a
r
i
n
g
 
a
n
d
 
G
r
u
b
b
i
n
g

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
t
h
e
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
e
 
r
e
m
o
v
a
l
 
o
f
 

t
r
e
e
s
,
 
s
h
r
u
b
s
,
 
b
u
s
h
e
s
,
 
a
n
d
 
t
h
e
i
r
 
r
o
o
t
 
s
y
s
t
e
m
s
 
w
i
t
h
i
n
 
t
h
e
 
l
i
m
i
t
s
 
o
f
 

c
o
n
s
t
r
u
c
t
i
o
n
,
 
c
h
i
p
p
i
n
g
 
a
n
d
 
s
t
o
c
k
p
i
l
i
n
g
,
 
a
n
d
 
t
r
a
n
s
p
o
r
t
i
n
g
 
a
n
d
 
o
f
f
s
i
t
e
 

d
i
s
p
o
s
a
l
 
o
f
 
c
l
e
a
r
i
n
g
 
m
a
t
e
r
i
a
l
,
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
2
.
4
 
a
c
r
e
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
M
e
a
s
u
r
e
:
 
 
P
e
r
 
A
c
r
e
.

1
.
5
.
2
.
9
 
 
 
(
B
i
d
 
I
t
e
m
 
6
.
9
)
 
R
e
m
o
v
a
l
 
a
n
d
 
D
i
s
p
o
s
a
l
 
o
f
 
4
0
-
m
i
l
 
H
D
P
E
 
L
i
n
e
r

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
l
o
a
d
 
a
n
d
 
d
i
s
p
o
s
e
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 

3
,
1
0
0
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
4
0
-
m
i
l
 
H
D
P
E
 
l
i
n
e
r
 
a
t
 
a
n
 
o
f
f
-
s
i
t
e
 
f
a
c
i
l
i
t
y
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
S
q
u
a
r
e
 
F
o
o
t
.

1
.
5
.
2
.
1
0
 
 
 
(
B
i
d
 
I
t
e
m
 
6
.
1
0
)
 
E
l
e
c
t
r
i
c
a
l
 
C
o
n
d
u
i
t
/
W
i
r
e
 
D
e
m
o
l
i
t
i
o
n
 
a
n
d
 
R
e
m
o
v
a
l

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
d
e
m
o
l
i
s
h
,
 
l
o
a
d
,
 
a
n
d
 
d
i
s
p
o
s
e
 
o
f
 

a
p
p
r
o
x
i
m
a
t
e
l
y
 
3
,
6
0
0
 
l
i
n
e
a
r
 
f
e
e
t
 
o
f
 
w
i
r
e
 
a
n
d
 
c
o
n
d
u
i
t
 
a
t
 
a
n
 
o
f
f
-
s
i
t
e
 

f
a
c
i
l
i
t
y
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
L
i
n
e
a
r
 
F
o
o
t
 
o
f
 
W
i
r
e
 
a
n
d
 
C
o
n
d
u
i
t
.
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.
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.
2
.
1
1
 
 
 
(
B
i
d
 
I
t
e
m
 
6
.
1
1
)
 
R
e
m
o
v
a
l
 
a
n
d
 
D
i
s
p
o
s
a
l
 
o
f
 
E
x
i
s
t
i
n
g
 
S
i
t
e
 
T
r
a
i
l
e
r
 
a
n
d
 

U
t
i
l
i
t
y
 
S
e
r
v
i
c
e
 
L
i
n
e
s
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.
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y
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t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
r
e
m
o
v
e
,
 
l
o
a
d
,
 
a
n
d
 
d
i
s
p
o
s
e
 
o
f
 
t
h
e
 

a
p
p
r
o
x
i
m
a
t
e
 
1
2
'
 
x
 
3
0
'
 
e
x
i
s
t
i
n
g
 
s
i
t
e
 
t
r
a
i
l
e
r
,
 
f
o
u
n
d
a
t
i
o
n
,
 
s
t
a
i
r
s
,
 
a
n
d
 

a
t
t
a
c
h
e
d
 
u
t
i
l
i
t
y
 
s
e
r
v
i
c
e
 
l
i
n
e
s
 
a
t
 
a
n
 
o
f
f
-
s
i
t
e
 
f
a
c
i
l
i
t
y
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
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P
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r
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1
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W

4
9
0
8
9
P
A
R
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a
r
r
i
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r
 
W
a
l
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a
n
d
 
E
x
c
a
v
a
t
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n

1
.
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2
.
1
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(
B
i
d
 
I
t
e
m
 
6
.
1
2
)
 
R
e
m
o
v
a
l
 
a
n
d
 
D
i
s
p
o
s
a
l
 
o
f
 
P
r
o
d
u
c
t
 
S
t
o
r
a
g
e
 
T
a
n
k
s
,
 

A
s
s
o
c
i
a
t
e
d
 
S
t
r
u
c
t
u
r
e
s
,
 
a
n
d
 
U
t
i
l
i
t
y
 
S
e
r
v
i
c
e
 
L
i
n
e
s

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
l
o
a
d
,
 
t
r
a
n
s
p
o
r
t
,
 
a
n
d
 
d
i
s
p
o
s
e
 
o
f
 
3
 

s
t
a
i
n
l
e
s
s
 
s
t
e
e
l
 
e
x
i
s
t
i
n
g
 
p
r
o
d
u
c
t
 
s
t
o
r
a
g
e
 
t
a
n
k
s
,
 
s
t
a
i
n
l
e
s
s
 
s
t
e
e
l
 

s
u
p
p
o
r
t
s
,
 
a
n
d
 
a
t
t
a
c
h
e
d
 
u
t
i
l
i
t
y
 
s
e
r
v
i
c
e
 
l
i
n
e
s
 
a
t
 
a
n
 
o
f
f
-
s
i
t
e
 
f
a
c
i
l
i
t
y
.
 
 

S
t
a
i
n
l
e
s
s
 
s
t
e
e
l
 
s
h
a
l
l
 
b
e
 
r
e
c
y
c
l
e
d
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
5
.
2
.
1
3
 
 
 
(
B
i
d
 
I
t
e
m
 
6
.
1
3
)
 
M
o
n
i
t
o
r
i
n
g
 
W
e
l
l
 
A
b
a
n
d
o
n
m
e
n
t

a
.
 
 
P
a
y
m
e
n
t

T
h
i
s
 
c
o
s
t
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
a
l
l
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
r
e
m
o
v
i
n
g
 
a
n
d
 

a
b
a
n
d
o
n
i
n
g
 
5
 
m
o
n
i
t
o
r
i
n
g
 
w
e
l
l
s
 
(
s
t
a
i
n
l
e
s
s
 
s
t
e
e
l
 
2
-
i
n
c
h
 
i
d
;
 
a
v
g
 
d
e
p
t
h
 
o
f
 

1
1
6
.
1
 
f
t
.
 
b
l
s
)
 
w
i
t
h
i
n
 
t
h
e
 
f
o
o
t
p
r
i
n
t
 
o
f
 
t
h
e
 
b
a
r
r
i
e
r
 
w
a
l
l
.
 
P
i
p
i
n
g
 
w
i
l
l
 

b
e
 
d
e
c
o
n
t
a
m
i
n
a
t
e
d
 
a
n
d
 
s
e
n
t
 
t
o
 
a
n
 
o
f
f
-
s
i
t
e
 
f
a
c
i
l
i
t
y
 
f
o
r
 
r
e
c
y
c
l
i
n
g
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
5
.
2
.
1
4
 
 
 
(
B
i
d
 
I
t
e
m
 
6
.
1
4
)
 
E
x
t
r
a
c
t
i
o
n
 
W
e
l
l
 
A
b
a
n
d
o
n
m
e
n
t

a
.
 
 
P
a
y
m
e
n
t

T
h
i
s
 
c
o
s
t
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
a
l
l
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
r
e
m
o
v
i
n
g
 
a
n
d
 

a
b
a
n
d
o
n
i
n
g
 
1
1
 
s
t
a
i
n
l
e
s
s
 
s
t
e
e
l
 
e
x
t
r
a
c
t
i
o
n
 
w
e
l
l
s
 
(
4
-
i
n
c
h
 
i
d
;
 
a
v
e
r
a
g
e
 

d
e
p
t
h
 
o
f
 
4
3
.
8
 
f
t
.
 
b
l
s
)
 
i
n
c
l
u
d
i
n
g
 
p
i
p
i
n
g
 
a
n
d
 
m
e
t
e
r
 
b
o
x
e
s
 
w
i
t
h
i
n
 
t
h
e
 

f
o
o
t
p
r
i
n
t
 
o
f
 
t
h
e
 
b
a
r
r
i
e
r
 
w
a
l
l
.
 
 
P
i
p
i
n
g
 
w
i
l
l
 
b
e
 
d
e
c
o
n
t
a
m
i
n
a
t
e
d
 
a
n
d
 
s
e
n
t
 

t
o
 
a
n
 
o
f
f
-
s
i
t
e
 
f
a
c
i
l
i
t
y
 
f
o
r
 
r
e
c
y
c
l
i
n
g
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
5
.
2
.
1
5
 
 
 
(
B
i
d
 
I
t
e
m
 
6
.
1
5
)
 
E
r
o
s
i
o
n
 
C
o
n
t
r
o
l
 
L
o
g
s
 
(
9
"
 
T
e
r
r
a
 
T
u
b
e
s
)

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
i
n
s
t
a
l
l
 
a
n
d
 

m
a
i
n
t
a
i
n
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
3
,
2
7
5
 
l
i
n
e
a
r
 
f
e
e
t
 
(
L
F
)
 
o
f
 
9
"
 
T
e
r
r
a
 
T
u
b
e
s
 
f
o
r
 

e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
.
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.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
L
i
n
e
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r
 
F
o
o
t
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r
i
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r
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i
e
r
 
W
a
l
l
 
C
o
n
s
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r
u
c
t
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n

1
.
5
.
3
.
1
 
 
 
(
B
i
d
 
I
t
e
m
 
7
.
1
)
 
R
o
u
g
h
 
G
r
a
d
i
n
g
 
t
o
 
E
s
t
a
b
l
i
s
h
 
W
o
r
k
i
n
g
 
P
l
a
t
f
o
r
m
 
-
 
T
o
p
 

o
f
 
B
W
 
G
r
a
d
e

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
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r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
e
s
t
a
b
l
i
s
h
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l
e
v
e
l
 
w
o
r
k
i
n
g
 
p
l
a
t
f
o
r
m
 
a
t
 
t
h
e
 
t
o
p
 
o
f
 
t
h
e
 
b
a
r
r
i
e
r
 
w
a
l
l
 
g
r
a
d
e
.
 
 
T
h
e
 

a
p
p
r
o
x
i
m
a
t
e
 
a
r
e
a
 
o
f
 
t
h
e
 
p
l
a
t
f
o
r
m
 
i
s
 
1
.
7
7
 
a
c
r
e
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
5
.
3
.
2
 
 
 
(
B
i
d
 
I
t
e
m
 
7
.
2
)
 
P
l
a
c
e
m
e
n
t
 
o
f
 
C
u
t
 
S
o
i
l
 
f
r
o
m
 
P
l
a
t
f
o
r
m
 
t
o
 
C
a
p
 
A
r
e
a

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
t
r
a
n
s
p
o
r
t
 

a
n
d
 
p
l
a
c
e
 
t
h
e
 
c
u
t
 
s
o
i
l
s
 
f
r
o
m
 
t
h
e
 
p
l
a
t
f
o
r
m
 
a
r
e
a
 
t
o
 
a
n
 
a
p
p
r
o
v
e
d
 
l
o
c
a
t
i
o
n
 

i
n
s
i
d
e
 
t
h
e
 
p
l
a
t
f
o
r
m
,
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
3
,
0
0
0
 
B
a
n
k
 
C
u
b
i
c
 

Y
a
r
d
s
 
(
B
C
Y
)
 
o
f
 
s
o
i
l
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
P
e
r
 
B
a
n
k
 
C
u
b
i
c
 
Y
a
r
d
 
a
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
s
u
r
v
e
y
.

1
.
5
.
3
.
3
 
 
 
(
B
i
d
 
I
t
e
m
 
7
.
3
)
 
W
a
l
l
 
C
o
n
s
t
r
u
c
t
i
o
n
 
(
A
p
p
r
o
x
i
m
a
t
e
l
y
 
1
,
7
7
0
 
L
F
,
 
1
1
5
'
 

A
v
e
r
a
g
e
 
D
e
p
t
h
)

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
c
o
n
s
t
r
u
c
t
 
a
 

b
a
r
r
i
e
r
 
w
a
l
l
 
m
e
e
t
i
n
g
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
,
7
7
0
 
l
i
n
e
a
r
 
f
e
e
t
 

a
n
d
 
a
n
 
a
v
e
r
a
g
e
 
d
e
p
t
h
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
4
5
 
f
e
e
t
 
(
a
p
p
r
o
x
i
m
a
t
e
l
y
 
2
0
3
,
5
5
0
 

v
e
r
t
i
c
a
l
 
s
q
u
a
r
e
 
f
e
e
t
)
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
V
e
r
t
i
c
a
l
 
S
q
u
a
r
e
 
F
o
o
t
.

1
.
5
.
3
.
4
 
 
 
(
B
i
d
 
I
t
e
m
 
7
.
4
)
 
P
l
a
c
e
m
e
n
t
 
o
f
 
E
x
c
e
s
s
 
S
p
o
i
l
s
 
F
r
o
m
 
W
a
l
l
 
I
n
s
t
a
l
l
a
t
i
o
n

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
s
p
r
e
a
d
 

b
a
r
r
i
e
r
 
w
a
l
l
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
p
o
i
l
s
 
a
t
 
a
 
s
u
i
t
a
b
l
e
 
a
p
p
r
o
v
e
d
 
l
o
c
a
t
i
o
n
 

i
n
s
i
d
e
 
t
h
e
 
b
a
r
r
i
e
r
 
w
a
l
l
 
a
l
i
g
n
m
e
n
t
,
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
4
,
3
2
7
 

L
o
o
s
e
 
C
u
b
i
c
 
Y
a
r
d
s
 
(
L
C
Y
)
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
M
e
a
s
u
r
e
:
 
 
P
e
r
 
L
o
o
s
e
 
C
u
b
i
c
 
Y
a
r
d
 
e
s
t
i
m
a
t
e
d
 
i
n
 
t
h
e
 
f
i
e
l
d
.

S
E
C
T
I
O
N
 
0
1
 
2
2
 
0
0
 
 
P
a
g
e
 
1
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
5
.
3
.
5
 
 
 
(
B
i
d
 
I
t
e
m
 
7
.
5
)
 
Q
C
 
T
e
s
t
i
n
g
 
E
v
e
r
y
 
1
5
0
 
L
i
n
e
a
r
 
F
e
e
t
 
(
1
2
,
 
3
-
P
o
i
n
t
 

C
o
m
p
o
s
i
t
e
 
S
a
m
p
l
e
s
 
t
o
 
b
e
 
T
e
s
t
e
d
 
f
o
r
 
U
n
c
o
n
f
i
n
e
d
 
C
o
m
p
r
e
s
s
i
v
e
 
S
t
r
e
n
g
t
h
 
a
n
d
 

H
y
d
r
a
u
l
i
c
 
C
o
n
d
u
c
t
i
v
i
t
y
)

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
p
e
r
f
o
r
m
 

Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
t
e
s
t
i
n
g
 
e
v
e
r
y
 
1
5
0
 
l
i
n
e
a
r
 
f
e
e
t
 
o
f
 
t
h
e
 
b
a
r
r
i
e
r
 
w
a
l
l
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
5
.
3
.
6
 
 
 
(
B
i
d
 
I
t
e
m
 
7
.
6
)
 
P
e
r
i
m
e
t
e
r
 
A
i
r
 
M
o
n
i
t
o
r
i
n
g
 
a
n
d
 
R
e
p
o
r
t
i
n
g

a
.
 
 
P
a
y
m
e
n
t

A
i
r
 
m
o
n
i
t
o
r
i
n
g
 
s
y
s
t
e
m
s
 
f
o
r
 
t
h
e
 
r
e
m
e
d
i
a
l
 
a
c
t
i
o
n
 
i
m
p
l
e
m
e
n
t
e
d
 
g
e
n
e
r
a
l
l
y
 

i
n
c
l
u
d
e
s
:
 
s
e
t
u
p
 
a
n
d
 
o
p
e
r
a
t
i
o
n
 
o
f
 
1
 
s
a
m
p
l
e
 
p
e
r
 
w
e
e
k
 
-
 
P
U
F
 
g
r
a
b
 
s
a
m
p
l
e
s
 

f
o
r
 
S
V
O
C
s
 
d
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
r
e
p
o
r
t
i
n
g
 
a
c
t
i
v
i
t
i
e
s
 
t
o
 
d
o
c
u
m
e
n
t
 

t
h
a
t
 
t
h
e
r
e
 
a
r
e
 
n
o
 
c
o
n
t
a
m
i
n
a
n
t
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
t
h
e
 
s
i
t
e
 
d
u
r
i
n
g
 
s
o
i
l
 

h
a
n
d
l
i
n
g
 
o
p
e
r
a
t
i
o
n
s
.
 
 
P
a
y
m
e
n
t
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
t
h
e
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 

w
i
t
h
 
c
o
l
l
e
c
t
i
o
n
,
 
s
h
i
p
m
e
n
t
,
 
a
n
a
l
y
s
i
s
,
 
a
n
d
 
r
e
p
o
r
t
i
n
g
 
o
f
 
r
e
s
u
l
t
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
M
o
n
t
h
,
 
o
r
 
P
r
o
p
o
r
t
i
o
n
e
d
 
P
a
r
t
i
a
l
 
M
o
n
t
h
.

1
.
5
.
3
.
7
 
 
 
(
B
i
d
 
I
t
e
m
 
7
.
7
)
 
A
s
 
B
u
i
l
t
 
S
u
r
v
e
y

a
.
 
 
P
a
y
m
e
n
t

T
h
i
s
 
c
o
s
t
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
a
l
l
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
a
n
 
a
s
 

b
u
i
l
t
 
s
u
r
v
e
y
 
t
o
 
d
o
c
u
m
e
n
t
 
p
o
s
t
-
d
e
m
o
l
i
t
i
o
n
 
s
i
t
e
 
c
o
n
d
i
t
i
o
n
s
 
a
n
d
 
t
h
e
 

c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
t
h
e
 
b
a
r
r
i
e
r
 
w
a
l
l
.
 
 
R
A
 
C
o
n
t
r
a
c
t
o
r
 
s
h
a
l
l
 
s
u
b
m
i
t
 
a
 
d
r
a
f
t
 

v
e
r
s
i
o
n
 
f
o
r
 
r
e
v
i
e
w
.
 
 
S
u
b
m
i
t
 
f
i
n
a
l
 
s
u
r
v
e
y
 
a
f
t
e
r
 
a
l
l
 
d
r
a
f
t
 
c
o
m
m
e
n
t
s
 
h
a
v
e
 

b
e
e
n
 
a
d
d
r
e
s
s
e
d
.
 
 
A
s
s
u
m
e
 
o
n
e
 
r
o
u
n
d
 
o
f
 
c
o
m
m
e
n
t
s
.
 

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
5
.
3
.
8
 
 
 
(
B
i
d
 
I
t
e
m
 
7
.
8
)
 
P
r
e
-
F
i
n
a
l
 
I
n
s
p
e
c
t
i
o
n
s
,
 
P
u
n
c
h
 
L
i
s
t
 
I
t
e
m
s

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
p
r
e
-
f
i
n
a
l
 

i
n
s
p
e
c
t
i
o
n
 
p
r
o
c
e
s
s
 
a
n
d
 
c
o
r
r
e
c
t
 
a
n
y
 
p
u
n
c
h
 
l
i
s
t
 
i
t
e
m
s
 
t
h
a
t
 
m
a
y
 
a
r
i
s
e
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
5
.
3
.
9
 
 
 
(
B
i
d
 
I
t
e
m
 
7
.
9
)
 
F
i
n
a
l
 
I
n
s
p
e
c
t
i
o
n
s
,
 
P
u
n
c
h
 
L
i
s
t
 
I
t
e
m
s

a
.
 
 
P
a
y
m
e
n
t

S
E
C
T
I
O
N
 
0
1
 
2
2
 
0
0
 
 
P
a
g
e
 
1
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
f
i
n
a
l
 

i
n
s
p
e
c
t
i
o
n
 
p
r
o
c
e
s
s
 
a
n
d
 
c
o
r
r
e
c
t
 
a
n
y
 
p
u
n
c
h
 
l
i
s
t
 
i
t
e
m
s
 
t
h
a
t
 
m
a
y
 
a
r
i
s
e
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
5
.
3
.
1
0
 
 
 
(
B
i
d
 
I
t
e
m
 
7
.
1
0
)
 
R
i
p
r
a
p
 
a
t
 
T
o
e
 
o
f
 
S
l
o
p
e

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
p
l
a
c
e
 

a
p
p
r
o
x
i
m
a
t
e
l
y
 
9
7
3
 
c
u
b
i
c
 
y
a
r
d
s
 
o
f
 
r
i
p
r
a
p
 
a
l
o
n
g
 
t
h
e
 
t
o
e
 
o
f
 
s
l
o
p
e
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
C
u
b
i
c
 
Y
a
r
d
.

1
.
6
 
 
 
P
H
A
S
E
 
2
B
 
S
U
R
F
A
C
E
 
S
O
I
L
 
E
X
C
A
V
A
T
I
O
N
,
 
G
R
A
D
I
N
G
 
E
C
C
 
S
U
R
F
A
C
E
,
 
A
N
D
 

I
N
S
T
A
L
L
A
T
I
O
N
 
O
F
 
B
O
T
T
O
M
 
L
I
N
E
R

1
.
6
.
1
 
 
 
E
x
c
a
v
a
t
e
 
C
M
Z
-
1
 
B
e
y
o
n
d
 
B
a
r
r
i
e
r
 
W
a
l
l
,
 
C
M
Z
-
2
A
,
 
a
n
d
 
C
M
Z
-
4
A

1
.
6
.
1
.
1
 
 
 
(
B
i
d
 
I
t
e
m
 
8
.
1
)
 
R
e
m
o
v
a
l
 
a
n
d
 
D
i
s
p
o
s
a
l
 
o
f
 
D
e
b
r
i
s
 
P
i
l
e
 
E
a
s
t
 
o
f
 
C
M
Z
-
1

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
f
o
r
 
o
f
f
 
s
i
t
e
 
r
e
m
o
v
a
l
 
a
n
d
 

d
i
s
p
o
s
a
l
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
,
8
3
2
 
C
u
b
i
c
 
Y
a
r
d
s
 
(
C
Y
)
 
o
f
 
c
o
n
c
r
e
t
e
 
a
n
d
 

m
i
s
c
e
l
l
a
n
e
o
u
s
 
d
e
b
r
i
s
.
 
 
M
e
t
a
l
 
w
i
t
h
 
s
a
l
v
a
g
e
 
v
a
l
u
e
 
m
u
s
t
 
b
e
 
r
e
c
y
c
l
e
d
 
o
f
f
 

s
i
t
e
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
M
e
a
s
u
r
e
:
 
 
P
e
r
 
c
u
b
i
c
 
y
a
r
d
.

1
.
6
.
1
.
2
 
 
 
(
B
i
d
 
I
t
e
m
 
8
.
2
)
 
E
x
c
a
v
a
t
e
 
a
n
d
 
L
o
a
d
 
S
o
i
l
s

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
e
x
c
a
v
a
t
e
 
a
n
d
 

l
o
a
d
 
c
o
n
t
a
m
i
n
a
t
e
d
 
s
u
b
s
u
r
f
a
c
e
 
s
o
i
l
s
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
5
1
,
0
4
7
 

b
a
n
k
 
c
u
b
i
c
 
y
a
r
d
s
 
(
B
C
Y
)
 
o
f
 
c
o
n
t
a
m
i
n
a
t
e
d
 
s
o
i
l
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
M
e
a
s
u
r
e
:
 
 
P
e
r
 
b
a
n
k
 
c
u
b
i
c
 
y
a
r
d
 
o
f
 
c
o
n
t
a
m
i
n
a
t
e
d
 
s
o
i
l
s
 
a
s
 

m
e
a
s
u
r
e
d
 
i
n
 
t
h
e
 
f
i
e
l
d
 
o
r
 
s
u
r
v
e
y
e
d
.

1
.
6
.
1
.
3
 
 
 
(
B
i
d
 
I
t
e
m
 
8
.
3
)
 
P
e
r
i
m
e
t
e
r
 
A
i
r
 
M
o
n
i
t
o
r
i
n
g
 
a
n
d
 
R
e
p
o
r
t
i
n
g

a
.
 
 
P
a
y
m
e
n
t

A
i
r
 
m
o
n
i
t
o
r
i
n
g
 
s
y
s
t
e
m
s
 
f
o
r
 
t
h
e
 
r
e
m
e
d
i
a
l
 
a
c
t
i
o
n
 
i
m
p
l
e
m
e
n
t
e
d
 
g
e
n
e
r
a
l
l
y
 

i
n
c
l
u
d
e
s
:
 
s
e
t
u
p
 
a
n
d
 
o
p
e
r
a
t
i
o
n
 
o
f
 
1
 
s
a
m
p
l
e
 
p
e
r
 
w
e
e
k
 
-
 
P
U
F
 
g
r
a
b
 
s
a
m
p
l
e
s
 

S
E
C
T
I
O
N
 
0
1
 
2
2
 
0
0
 
 
P
a
g
e
 
1
5



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

f
o
r
 
S
V
O
C
s
 
a
n
d
 
d
i
o
x
i
n
 
d
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
r
e
p
o
r
t
i
n
g
 
a
c
t
i
v
i
t
i
e
s
 
t
o
 

d
o
c
u
m
e
n
t
 
t
h
a
t
 
t
h
e
r
e
 
a
r
e
 
n
o
 
c
o
n
t
a
m
i
n
a
n
t
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
t
h
e
 
s
i
t
e
 
d
u
r
i
n
g
 

s
o
i
l
 
h
a
n
d
l
i
n
g
 
o
p
e
r
a
t
i
o
n
s
.
 
 
P
a
y
m
e
n
t
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
t
h
e
 
c
o
s
t
s
 

a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
c
o
l
l
e
c
t
i
o
n
,
 
s
h
i
p
m
e
n
t
,
 
a
n
a
l
y
s
i
s
,
 
a
n
d
 
r
e
p
o
r
t
i
n
g
 
o
f
 

r
e
s
u
l
t
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
M
o
n
t
h
,
 
o
r
 
P
r
o
p
o
r
t
i
o
n
e
d
 
P
a
r
t
i
a
l
 
M
o
n
t
h
.

1
.
6
.
1
.
4
 
 
 
(
B
i
d
 
I
t
e
m
 
8
.
4
)
 
D
e
w
a
t
e
r
i
n
g
 
a
n
d
 
S
t
o
r
m
w
a
t
e
r
 
C
o
n
t
r
o
l
s
 
D
u
r
i
n
g
 
E
x
c
a
v
a
t
i
o
n

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
c
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
c
o
n
t
r
o
l
 
a
n
d
 
m
a
n
a
g
e
 

g
r
o
u
n
d
w
a
t
e
r
 
a
n
d
 
s
t
o
r
m
w
a
t
e
r
 
d
u
r
i
n
g
 
s
i
t
e
 
e
x
c
a
v
a
t
i
o
n
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
u
s
e
 
o
f
 

p
u
m
p
s
,
 
d
i
v
e
r
s
i
o
n
 
b
e
r
m
s
,
 
t
e
m
p
o
r
a
r
y
 
s
w
a
l
e
s
,
 
e
t
c
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
6
.
1
.
5
 
 
 
(
B
i
d
 
I
t
e
m
 
8
.
5
)
 
T
r
a
n
s
p
o
r
t
 
a
n
d
 
T
e
m
p
o
r
a
r
y
 
S
t
o
c
k
p
i
l
i
n
g
 
o
f
 
E
C
C
 
a
n
d
 

S
t
o
c
k
p
i
l
e
 
S
o
i
l
s

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
c
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
t
r
a
n
s
p
o
r
t
,
 
s
t
o
c
k
p
i
l
e
,
 

a
n
d
 
m
a
n
a
g
e
 
s
o
i
l
s
 
e
x
c
a
v
a
t
e
d
 
f
r
o
m
 
t
h
e
 
E
C
C
 
a
r
e
a
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 

a
p
p
r
o
x
i
m
a
t
e
l
y
 
5
1
,
0
4
7
 
B
C
Y
.
 
 
M
a
n
a
g
e
m
e
n
t
 
o
f
 
s
t
o
c
k
p
i
l
e
 
c
a
n
 
i
n
c
l
u
d
e
 

m
e
a
s
u
r
e
s
 
s
u
c
h
 
a
s
 
t
h
e
 
u
s
e
 
o
f
 
s
i
l
t
 
f
e
n
c
e
 
t
o
 
c
o
n
t
r
o
l
 
r
u
n
o
f
f
,
 
f
u
g
i
t
i
v
e
 

d
u
s
t
 
s
u
p
p
r
e
s
s
i
o
n
,
 
t
e
m
p
o
r
a
r
y
 
s
o
i
l
 
p
i
l
e
 
c
o
v
e
r
s
,
 
e
t
c
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
B
C
Y
.

1
.
6
.
1
.
6
 
 
 
(
B
i
d
 
I
t
e
m
 
8
.
6
)
 
A
s
-
E
x
c
a
v
a
t
e
d
 
S
u
r
v
e
y

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
s
u
r
v
e
y
 
t
h
e
 

v
o
l
u
m
e
 
o
f
 
e
x
c
a
v
a
t
e
d
 
s
o
i
l
 
a
n
d
 
s
u
r
r
o
u
n
d
i
n
g
 
a
r
e
a
,
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 

a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
2
.
4
 
a
c
r
e
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
M
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
6
.
2
 
 
 
E
C
C
 
G
r
a
d
i
n
g
 
a
n
d
 
L
i
n
e
r
 
P
l
a
c
e
m
e
n
t

1
.
6
.
2
.
1
 
 
 
(
B
i
d
 
I
t
e
m
 
9
.
1
)
 
G
r
a
d
i
n
g
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n
 
S
u
r
f
a
c
e
 
t
o
 
P
r
e
p
a
r
e
 
f
o
r
 
L
i
n
e
r
 

I
n
s
t
a
l
l
a
t
i
o
n

a
.
 
 
P
a
y
m
e
n
t

S
E
C
T
I
O
N
 
0
1
 
2
2
 
0
0
 
 
P
a
g
e
 
1
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
c
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
c
o
m
p
l
e
t
e
 
t
h
e
 
f
i
n
a
l
 

s
u
r
f
a
c
e
 
f
o
r
 
i
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
H
D
P
E
 
l
i
n
e
r
,
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 

5
.
3
3
 
a
c
r
e
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
6
.
2
.
2
 
 
 
(
B
i
d
 
I
t
e
m
 
9
.
2
)
 
E
x
c
a
v
a
t
i
o
n
 
o
f
 
A
n
c
h
o
r
 
T
r
e
n
c
h

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
c
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
e
x
c
a
v
a
t
e
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
3
,
0
7
0
 
l
i
n
e
a
r
 

f
e
e
t
 
o
f
 
a
n
c
h
o
r
 
t
r
e
n
c
h
 
f
o
r
 
t
h
e
 
E
C
C
 
l
i
n
e
r
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
L
i
n
e
a
r
 
F
o
o
t
.

1
.
6
.
2
.
3
 
 
 
(
B
i
d
 
I
t
e
m
 
9
.
3
)
 
P
e
r
i
m
e
t
e
r
 
A
i
r
 
M
o
n
i
t
o
r
i
n
g
 
a
n
d
 
R
e
p
o
r
t
i
n
g

a
.
 
 
P
a
y
m
e
n
t

A
i
r
 
m
o
n
i
t
o
r
i
n
g
 
s
y
s
t
e
m
s
 
f
o
r
 
t
h
e
 
r
e
m
e
d
i
a
l
 
a
c
t
i
o
n
 
i
m
p
l
e
m
e
n
t
e
d
 
g
e
n
e
r
a
l
l
y
 

i
n
c
l
u
d
e
s
:
 
s
e
t
u
p
 
a
n
d
 
o
p
e
r
a
t
i
o
n
 
o
f
 
1
 
s
a
m
p
l
e
 
p
e
r
 
w
e
e
k
 
-
 
P
U
F
 
g
r
a
b
 
s
a
m
p
l
e
s
 

f
o
r
 
S
V
O
C
s
 
a
n
d
 
d
i
o
x
i
n
 
d
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
r
e
p
o
r
t
i
n
g
 
a
c
t
i
v
i
t
i
e
s
 
t
o
 

d
o
c
u
m
e
n
t
 
t
h
a
t
 
t
h
e
r
e
 
a
r
e
 
n
o
 
c
o
n
t
a
m
i
n
a
n
t
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
t
h
e
 
s
i
t
e
 
d
u
r
i
n
g
 

s
o
i
l
 
h
a
n
d
l
i
n
g
 
o
p
e
r
a
t
i
o
n
s
.
 
 
P
a
y
m
e
n
t
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
t
h
e
 
c
o
s
t
s
 

a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
c
o
l
l
e
c
t
i
o
n
,
 
s
h
i
p
m
e
n
t
,
 
a
n
a
l
y
s
i
s
,
 
a
n
d
 
r
e
p
o
r
t
i
n
g
 
o
f
 

r
e
s
u
l
t
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
M
o
n
t
h
,
 
o
r
 
P
r
o
p
o
r
t
i
o
n
e
d
 
P
a
r
t
i
a
l
 
M
o
n
t
h
.

1
.
6
.
2
.
4
 
 
 
(
B
i
d
 
I
t
e
m
 
9
.
4
)
 
I
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
M
o
n
i
t
o
r
i
n
g
 
W
e
l
l
s

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
c
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
i
n
s
t
a
l
l
 
s
e
v
e
n
 
2
"
 
I
D
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c
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i
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b
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e
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c
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l
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c
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.
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i
t
 
f
i
n
a
l
 
s
u
r
v
e
y
 
a
f
t
e
r
 
a
l
l
 

d
r
a
f
t
 
c
o
m
m
e
n
t
s
 
h
a
v
e
 
b
e
e
n
 
a
d
d
r
e
s
s
e
d
.
 
 
A
s
s
u
m
e
 
o
n
e
 
r
o
u
n
d
 
o
f
 
c
o
m
m
e
n
t
s
.

b
.
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i
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C
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.
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c
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c
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p
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c
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c
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P
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e
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.
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i
n
a
n
t
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
t
h
e
 
s
i
t
e
 
d
u
r
i
n
g
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o
i
l
 

h
a
n
d
l
i
n
g
 
o
p
e
r
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t
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o
n
s
.
 
 
P
a
y
m
e
n
t
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
t
h
e
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 

w
i
t
h
 
c
o
l
l
e
c
t
i
o
n
,
 
s
h
i
p
m
e
n
t
,
 
a
n
a
l
y
s
i
s
,
 
a
n
d
 
r
e
p
o
r
t
i
n
g
 
o
f
 
r
e
s
u
l
t
s
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
M
o
n
t
h
,
 
o
r
 
P
r
o
p
o
r
t
i
o
n
e
d
 
P
a
r
t
i
a
l
 
M
o
n
t
h
.

1
.
7
.
1
.
8
 
 
 
(
B
i
d
 
I
t
e
m
 
1
0
.
8
)
 
A
n
c
h
o
r
 
T
r
e
n
c
h

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
i
n
s
t
a
l
l
 
a
 

d
r
a
i
n
a
g
e
 
s
y
s
t
e
m
 
a
n
d
 
a
n
c
h
o
r
 
t
r
e
n
c
h
 
p
e
r
 
t
h
e
 
c
o
n
t
r
a
c
t
 
d
r
a
w
i
n
g
s
 
a
n
d
 

s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
3
,
6
5
0
 
l
i
n
e
a
r
 
f
e
e
t
 

(
a
l
t
h
o
u
g
h
 
p
a
y
 
i
t
e
m
 
i
s
 
l
u
m
p
 
s
u
m
)
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
7
.
1
.
9
 
 
 
(
B
i
d
 
I
t
e
m
 
1
0
.
9
)
 
A
s
-
B
u
i
l
t
 
S
u
r
v
e
y
 
(
1
0
.
4
4
 
A
c
r
e
s
)

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
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o
r
 
c
o
s
t
s
 
a
s
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o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 
s
u
r
v
e
y
 
t
h
e
 

a
r
e
a
s
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n
d
 
e
l
e
m
e
n
t
s
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
t
 
n
e
c
e
s
s
a
r
y
 
t
i
m
e
s
 
a
n
d
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t
 

c
o
m
p
l
e
t
i
o
n
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o
r
 
c
o
n
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o
r
m
a
n
c
e
 
w
i
t
h
 
c
o
n
t
r
a
c
t
 
d
r
a
w
i
n
g
s
,
 
q
u
a
l
i
t
y
 
c
o
n
t
r
o
l
,
 

a
n
d
 
p
a
y
 
q
u
a
n
t
i
t
y
 
d
e
t
e
r
m
i
n
a
t
i
o
n
,
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
0
.
4
4
 

a
c
r
e
s
 
(
a
l
t
h
o
u
g
h
 
a
 
l
u
m
p
 
s
u
m
 
p
a
y
 
i
t
e
m
)
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
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8
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H
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E
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D
 
F
I
N
I
S
H
 
G
R
A
D
I
N
G
,
 
S
T
O
R
M
 
D
R
A
I
N
A
G
E
,
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O
N
D
 
C
O
N
S
T
R
U
C
T
I
O
N
,
 
A
N
D
 

M
O
N
I
T
O
R
I
N
G
 
W
E
L
L
 
I
N
S
T
A
L
L
A
T
I
O
N

1
.
8
.
1
 
 
 
F
i
n
i
s
h
 
G
r
a
d
i
n
g

1
.
8
.
1
.
1
 
 
 
(
B
i
d
 
I
t
e
m
 
1
1
.
1
)
 
I
m
p
o
r
t
,
 
G
r
a
d
i
n
g
,
 
a
n
d
 
C
o
m
p
a
c
t
i
o
n
 
o
f
 
1
8
"
 
C
l
e
a
n
 

C
o
m
m
o
n
 
F
i
l
l
 
L
a
y
e
r
 
(
C
a
p
)
-
 
B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
C
C

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
t
e
s
t
i
n
g
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 

i
m
p
o
r
t
,
 
g
r
a
d
e
 
a
n
d
 
c
o
m
p
a
c
t
 
c
l
e
a
n
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o
m
m
o
n
 
f
i
l
l
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 

a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
0
.
4
4
 
a
c
r
e
s
.

 
b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
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P
e
r
 
A
c
r
e
.
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r
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c
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n
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r
e
o
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r
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s
 
S
i
t
e
,
 
P
a
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t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
8
.
1
.
2
 
 
 
(
B
i
d
 
I
t
e
m
 
1
1
.
2
)
 
I
m
p
o
r
t
,
 
G
r
a
d
i
n
g
,
 
a
n
d
 
C
o
m
p
a
c
t
i
o
n
 
o
f
 
6
"
 
T
o
p
s
o
i
l
 

L
a
y
e
r
 
(
C
a
p
)
-
 
B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
C
C

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
t
e
s
t
i
n
g
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
 

i
m
p
o
r
t
,
 
g
r
a
d
e
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n
d
 
c
o
m
p
a
c
t
 
c
l
e
a
n
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o
p
s
o
i
l
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 

1
0
.
4
4
 
a
c
r
e
s
.

 
 
b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
A
c
r
e
.

1
.
8
.
1
.
3
 
 
 
(
B
i
d
 
I
t
e
m
 
1
1
.
3
)
 
S
e
e
d
i
n
g
/
M
u
l
c
h
i
n
g
/
W
a
t
e
r
i
n
g
 
o
f
 
D
i
s
t
u
r
b
e
d
 
A
r
e
a
s

a
.
 
 
P
a
y
m
e
n
t

T
h
i
s
 
c
o
s
t
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
a
l
l
 
s
e
e
d
 
m
a
t
e
r
i
a
l
,
 
d
e
l
i
v
e
r
y
 
t
o
 
s
i
t
e
,
 
s
t
o
r
a
g
e
,
 

s
u
r
f
a
c
e
 
p
r
e
p
a
r
a
t
i
o
n
,
 
f
e
r
t
i
l
i
z
i
n
g
,
 
m
u
l
c
h
,
 
a
n
d
 
w
a
t
e
r
i
n
g
 
r
e
q
u
i
r
e
d
 
f
o
r
 

e
s
t
a
b
l
i
s
h
i
n
g
 
v
e
g
e
t
a
t
i
o
n
 
i
n
 
d
i
s
t
u
r
b
e
d
 
a
r
e
a
s
 
(
a
p
p
r
o
x
i
m
a
t
e
l
y
 
6
.
5
 
a
c
r
e
s
)
.

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

P
e
r
 
A
c
r
e
 
a
s
 
m
e
a
s
u
r
e
d
 
i
n
 
t
h
e
 
f
i
e
l
d
 
o
r
 
s
u
r
v
e
y
e
d
.
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.
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.
1
.
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(
B
i
d
 
I
t
e
m
 
1
1
.
4
)
 
W
a
t
e
r
i
n
g
 
t
o
 
E
s
t
a
b
l
i
s
h
 
V
e
g
e
t
a
t
i
o
n

a
.
 
 
P
a
y
m
e
n
t

T
h
i
s
 
c
o
s
t
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
a
l
l
 
l
a
b
o
r
,
 
e
q
u
i
p
m
e
n
t
,
 
f
u
e
l
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 

r
e
q
u
i
r
e
d
 
f
o
r
 
w
a
t
e
r
i
n
g
 
t
o
 
e
s
t
a
b
l
i
s
h
 
v
e
g
e
t
a
t
i
o
n
 
o
n
 
t
h
e
 
c
a
p
 
a
t
 
a
 

f
r
e
q
u
e
n
c
y
 
o
f
 
5
 
t
i
m
e
s
 
p
e
r
 
w
e
e
k
 
f
o
r
 
a
 
p
e
r
i
o
d
 
o
f
 
8
 
w
e
e
k
s
.
 

b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
8
.
1
.
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(
B
i
d
 
I
t
e
m
 
1
1
.
5
)
 
R
o
u
g
h
 
G
r
a
d
i
n
g
 
-
 
R
o
a
d
s
,
 
S
w
a
l
e
s
,
 
S
t
o
r
m
 
W
a
t
e
r
 

D
e
t
e
n
t
i
o
n
 
P
o
n
d
s

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
s
u
c
c
e
s
s
f
u
l
l
y
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o
u
g
h
 
g
r
a
d
e
 

r
e
q
u
i
r
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d
 
a
r
e
a
s
 
s
u
c
h
 
a
s
 
r
o
a
d
s
,
 
s
w
a
l
e
s
 
a
n
d
 
d
e
t
e
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t
i
o
n
 
p
o
n
d
s
,
 
c
o
n
s
i
s
t
i
n
g
 

o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
3
,
0
0
0
 
s
q
u
a
r
e
 
y
a
r
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s
.
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.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
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P
e
r
 
S
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a
s
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u
r
v
e
y
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.
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P
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A
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R
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r
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e
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P
U
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m
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n
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i
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B
W
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9
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A
R
T
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a
r
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W
a
l
l
 
a
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d
 
E
x
c
a
v
a
t
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n
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S
V
O
C
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u
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i
n
g
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n
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t
r
u
c
t
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n
 
a
n
d
 
r
e
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r
t
i
n
g
 
a
c
t
i
v
i
t
i
e
s
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o
 
d
o
c
u
m
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n
t
 

t
h
a
t
 
t
h
e
r
e
 
a
r
e
 
n
o
 
c
o
n
t
a
m
i
n
a
n
t
 
e
m
i
s
s
i
o
n
s
 
f
r
o
m
 
t
h
e
 
s
i
t
e
 
d
u
r
i
n
g
 
s
o
i
l
 

h
a
n
d
l
i
n
g
 
o
p
e
r
a
t
i
o
n
s
.
 
 
P
a
y
m
e
n
t
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
t
h
e
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 

w
i
t
h
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o
l
l
e
c
t
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n
,
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h
i
p
m
e
n
t
,
 
a
n
a
l
y
s
i
s
,
 
a
n
d
 
r
e
p
o
r
t
i
n
g
 
o
f
 
r
e
s
u
l
t
s
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.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
P
e
r
 
M
o
n
t
h
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r
 
P
r
o
p
o
r
t
i
o
n
e
d
 
P
a
r
t
i
a
l
 
M
o
n
t
h
.
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.
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(
B
i
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1
1
.
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)
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s
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u
i
l
t
 
S
u
r
v
e
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(
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A
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s
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t
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y
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i
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l
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e
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d
e
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r
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o
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s
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s
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o
c
i
a
t
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d
 
w
i
t
h
 
C
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n
t
r
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c
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l
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q
u
i
p
m
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,
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t
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,
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n
d
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p
p
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s
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d
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l
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y
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y
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r
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f
 
P
h
a
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o
n
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c
t
i
o
n
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t
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o
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s
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n
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i
s
t
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a
p
p
r
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x
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t
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.
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a
c
r
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n
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t
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f
 
M
e
a
s
u
r
e

U
n
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m
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u
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t
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l
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m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
C
o
n
t
r
a
c
t
o
r
'
s
 
l
a
b
o
r
,
 

e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d
 
t
o
 
d
e
m
o
b
i
l
i
z
e
 
f
r
o
m
 
t
h
e
 
s
i
t
e
.

 
 
b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

1
.
8
.
1
.
9
 
 
 
(
B
i
d
 
I
t
e
m
 
1
1
.
9
)
 
R
A
 
R
e
p
o
r
t
 
(
D
r
a
f
t
,
 
R
e
v
 
1
,
 
F
i
n
a
l
)

a
.
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
p
r
e
p
a
r
i
n
g
 
a
n
d
 

s
u
b
m
i
t
t
i
n
g
 
a
n
 
R
A
 
r
e
p
o
r
t
 
d
o
c
u
m
e
n
t
i
n
g
 
a
l
l
 
w
o
r
k
 
p
e
r
f
o
r
m
e
d
 
a
n
d
 
c
o
m
p
l
e
t
e
d
 

b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
.
 
T
h
e
 
r
e
p
o
r
t
 
s
h
o
u
l
d
 
i
n
c
l
u
d
e
 
n
a
r
r
a
t
i
v
e
 
d
e
s
c
r
i
b
i
n
g
 
w
o
r
k
 

s
e
q
u
e
n
c
i
n
g
 
a
n
d
 
s
u
m
m
a
r
i
e
s
 
o
f
 
m
a
j
o
r
 
w
o
r
k
 
e
l
e
m
e
n
t
s
,
 
a
l
o
n
g
 
w
i
t
h
 
a
p
p
e
n
d
i
c
e
s
 

c
o
n
t
a
i
n
i
n
g
 
s
u
r
v
e
y
s
,
 
d
a
i
l
y
 
r
e
p
o
r
t
s
,
 
a
i
r
 
m
o
n
i
t
o
r
i
n
g
 
d
a
t
a
,
 
d
i
s
p
o
s
a
l
 

m
a
n
i
f
e
s
t
s
,
 
e
t
c
.
 
A
s
s
u
m
e
 
d
r
a
f
t
,
 
r
e
v
i
s
i
o
n
 
1
,
 
a
n
d
 
f
i
n
a
l
 
v
e
r
s
i
o
n
s
 
w
i
l
l
 
b
e
 

r
e
q
u
i
r
e
d
.

 
 
b
.
 
 
U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

U
n
i
t
 
o
f
 
m
e
a
s
u
r
e
:
 
 
L
u
m
p
 
S
u
m
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

N
o
t
 
U
s
e
d
.

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

N
o
t
 
U
s
e
d
.

 
 
 
 
 
 
 
 
-
-
 
E
n
d
 
o
f
 
S
e
c
t
i
o
n
 
-
-S
E
C
T
I
O
N
 
0
1
 
2
2
 
0
0
 
 
P
a
g
e
 
2
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
0
1
 
3
0
 
0
0

A
D
M
I
N
I
S
T
R
A
T
I
V
E
 
R
E
Q
U
I
R
E
M
E
N
T
S

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
R
E
F
E
R
E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
m
 
a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 

e
x
t
e
n
t
 
r
e
f
e
r
e
n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
t
e
x
t
 
b
y
 

t
h
e
 
b
a
s
i
c
 
d
e
s
i
g
n
a
t
i
o
n
 
o
n
l
y
.

U
.
S
.
 
A
R
M
Y
 
C
O
R
P
S
 
O
F
 
E
N
G
I
N
E
E
R
S
 
(
U
S
A
C
E
)

E
M
 
3
8
5
-
1
-
1

(
2
0
1
4
)
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
R
e
q
u
i
r
e
m
e
n
t
s
 

M
a
n
u
a
l

1
.
2
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
1
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
b
m
i
t
t
a
l
s

V
i
e
w
 
L
o
c
a
t
i
o
n
 
M
a
p

P
r
o
g
r
e
s
s
 
a
n
d
 
C
o
m
p
l
e
t
i
o
n
 
P
i
c
t
u
r
e
s

1
.
3
 
 
 
V
I
E
W
 
L
O
C
A
T
I
O
N
 
M
A
P

S
u
b
m
i
t
,
 
p
r
i
o
r
 
t
o
 
o
r
 
w
i
t
h
 
t
h
e
 
f
i
r
s
t
 
d
i
g
i
t
a
l
 
p
h
o
t
o
g
r
a
p
h
 
s
u
b
m
i
t
t
a
l
s
,
 
a
 
s
k
e
t
c
h
 

o
r
 
d
r
a
w
i
n
g
 
i
n
d
i
c
a
t
i
n
g
 
t
h
e
 
r
e
q
u
i
r
e
d
 
p
h
o
t
o
g
r
a
p
h
i
c
 
l
o
c
a
t
i
o
n
s
.
 
 
U
p
d
a
t
e
 
a
s
 

r
e
q
u
i
r
e
d
 
i
f
 
t
h
e
 
l
o
c
a
t
i
o
n
s
 
a
r
e
 
m
o
v
e
d
.

1
.
4
 
 
 
P
R
O
G
R
E
S
S
 
A
N
D
 
C
O
M
P
L
E
T
I
O
N
 
P
I
C
T
U
R
E
S

P
h
o
t
o
g
r
a
p
h
i
c
a
l
l
y
 
d
o
c
u
m
e
n
t
 
s
i
t
e
 
c
o
n
d
i
t
i
o
n
s
 
p
r
i
o
r
 
t
o
 
s
t
a
r
t
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 

o
p
e
r
a
t
i
o
n
s
.
 
 
I
n
c
l
u
d
e
 
a
e
r
i
a
l
 
p
h
o
t
o
g
r
a
p
h
s
.
 
 
P
r
o
v
i
d
e
 
m
o
n
t
h
l
y
,
 
a
n
d
 
w
i
t
h
i
n
 
o
n
e
 

m
o
n
t
h
 
o
f
 
t
h
e
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
w
o
r
k
,
 
d
i
g
i
t
a
l
 
p
h
o
t
o
g
r
a
p
h
s
,
 
1
6
0
0
x
1
2
0
0
x
2
4
 
b
i
t
 

t
r
u
e
 
c
o
l
o
r
 
 
i
n
 
J
P
E
G
 
f
i
l
e
 
f
o
r
m
a
t
 
s
h
o
w
i
n
g
 
t
h
e
 
s
e
q
u
e
n
c
e
 
a
n
d
 
p
r
o
g
r
e
s
s
 
o
f
 

w
o
r
k
.
 
 
T
a
k
e
 
a
 
m
i
n
i
m
u
m
 
o
f
 
2
0
 
d
i
g
i
t
a
l
 
p
h
o
t
o
g
r
a
p
h
s
 
e
a
c
h
 
w
e
e
k
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 

e
n
t
i
r
e
 
p
r
o
j
e
c
t
 
f
r
o
m
 
a
 
m
i
n
i
m
u
m
 
o
f
 
t
e
n
 
v
i
e
w
s
 
f
r
o
m
 
p
o
i
n
t
s
 
l
o
c
a
t
e
d
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
S
u
b
m
i
t
 
w
i
t
h
 
t
h
e
 
m
o
n
t
h
l
y
 
i
n
v
o
i
c
e
 
t
w
o
 
s
e
t
s
 
o
f
 
d
i
g
i
t
a
l
 

p
h
o
t
o
g
r
a
p
h
s
,
 
e
a
c
h
 
s
e
t
 
o
n
 
a
 
s
e
p
a
r
a
t
e
 
c
o
m
p
a
c
t
 
d
i
s
c
 
(
C
D
)
 
o
r
 
d
a
t
a
 
v
e
r
s
a
t
i
l
e
 

d
i
s
c
 
(
D
V
D
)
,
 
c
u
m
u
l
a
t
i
v
e
 
o
f
 
a
l
l
 
p
h
o
t
o
s
 
t
o
 
d
a
t
e
.
 
 
I
n
d
i
c
a
t
e
 
p
h
o
t
o
g
r
a
p
h
s
 

d
e
m
o
n
s
t
r
a
t
i
n
g
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
p
r
o
c
e
d
u
r
e
s
.
 
 
P
r
o
v
i
d
e
 
p
h
o
t
o
g
r
a
p
h
s
 
f
o
r
 
e
a
c
h
 

m
o
n
t
h
 
i
n
 
a
 
s
e
p
a
r
a
t
e
 
m
o
n
t
h
l
y
 
d
i
r
e
c
t
o
r
y
 
a
n
d
 
n
a
m
e
 
e
a
c
h
 
f
i
l
e
 
t
o
 
i
n
d
i
c
a
t
e
 
i
t
s
 

l
o
c
a
t
i
o
n
 
o
n
 
t
h
e
 
v
i
e
w
 
l
o
c
a
t
i
o
n
 
s
k
e
t
c
h
.
 
 
A
l
s
o
 
p
r
o
v
i
d
e
 
t
h
e
 
v
i
e
w
 
l
o
c
a
t
i
o
n
 

s
k
e
t
c
h
 
o
n
 
t
h
e
 
C
D
 
o
r
 
D
V
D
 
a
s
 
a
 
d
i
g
i
t
a
l
 
f
i
l
e
.
 
 
I
n
c
l
u
d
e
 
a
 
d
a
t
e
 
d
e
s
i
g
n
a
t
o
r
 
i
n
 

f
i
l
e
 
n
a
m
e
s
.
 
 
C
r
o
s
s
 
r
e
f
e
r
e
n
c
e
 
s
u
b
m
i
t
t
a
l
s
 
i
n
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
d
a
i
l
y
 
r
e
p
o
r
t
.
 
 

P
h
o
t
o
g
r
a
p
h
s
 
p
r
o
v
i
d
e
d
 
a
r
e
 
f
o
r
 
u
n
r
e
s
t
r
i
c
t
e
d
 
u
s
e
 
b
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.

1
.
5
 
 
 
M
I
N
I
M
U
M
 
I
N
S
U
R
A
N
C
E
 
R
E
Q
U
I
R
E
M
E
N
T
S

P
r
o
v
i
d
e
 
t
h
e
 
m
i
n
i
m
u
m
 
i
n
s
u
r
a
n
c
e
 
c
o
v
e
r
a
g
e
 
r
e
q
u
i
r
e
d
 
b
y
 
F
A
R
 
2
8
.
3
0
7
-
2
 

L
I
A
B
I
L
I
T
Y
,
 
 
d
u
r
i
n
g
 
t
h
e
 
e
n
t
i
r
e
 
p
e
r
i
o
d
 
o
f
 
p
e
r
f
o
r
m
a
n
c
e
 
u
n
d
e
r
 
t
h
i
s
 
c
o
n
t
r
a
c
t
.
 
 

S
E
C
T
I
O
N
 
0
1
 
3
0
 
0
0
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

P
r
o
v
i
d
e
 
o
t
h
e
r
 
i
n
s
u
r
a
n
c
e
 
c
o
v
e
r
a
g
e
 
a
s
 
r
e
q
u
i
r
e
d
 
b
y
 
S
t
a
t
e
 
l
a
w
.

1
.
6
 
 
 
S
U
P
E
R
V
I
S
I
O
N

1
.
6
.
1
 
 
 
M
i
n
i
m
u
m
 
C
o
m
m
u
n
i
c
a
t
i
o
n
 
R
e
q
u
i
r
e
m
e
n
t
s

H
a
v
e
 
a
t
 
l
e
a
s
t
 
o
n
e
 
q
u
a
l
i
f
i
e
d
 
s
u
p
e
r
i
n
t
e
n
d
e
n
t
,
 
o
r
 
c
o
m
p
e
t
e
n
t
 
a
l
t
e
r
n
a
t
e
,
 

c
a
p
a
b
l
e
 
o
f
 
r
e
a
d
i
n
g
,
 
w
r
i
t
i
n
g
,
 
a
n
d
 
c
o
n
v
e
r
s
i
n
g
 
f
l
u
e
n
t
l
y
 
i
n
 
t
h
e
 
E
n
g
l
i
s
h
 

l
a
n
g
u
a
g
e
,
 
o
n
 
t
h
e
 
j
o
b
-
s
i
t
e
 
a
t
 
a
l
l
 
t
i
m
e
s
 
d
u
r
i
n
g
 
t
h
e
 
p
e
r
f
o
r
m
a
n
c
e
 
o
f
 
c
o
n
t
r
a
c
t
 

w
o
r
k
.
 
 
I
n
 
a
d
d
i
t
i
o
n
,
 
i
f
 
a
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
(
Q
C
)
 
r
e
p
r
e
s
e
n
t
a
t
i
v
e
 
i
s
 
r
e
q
u
i
r
e
d
 

o
n
 
t
h
e
 
c
o
n
t
r
a
c
t
,
 
t
h
e
n
 
t
h
a
t
 
i
n
d
i
v
i
d
u
a
l
 
m
u
s
t
 
a
l
s
o
 
h
a
v
e
 
f
l
u
e
n
t
 
E
n
g
l
i
s
h
 

c
o
m
m
u
n
i
c
a
t
i
o
n
 
s
k
i
l
l
s
.

1
.
6
.
2
 
 
 
S
u
p
e
r
i
n
t
e
n
d
e
n
t
 
Q
u
a
l
i
f
i
c
a
t
i
o
n
s

T
h
e
 
p
r
o
j
e
c
t
 
s
u
p
e
r
i
n
t
e
n
d
e
n
t
 
m
u
s
t
 
h
a
v
e
 
a
 
m
i
n
i
m
u
m
 
o
f
 
1
0
 
y
e
a
r
s
 
e
x
p
e
r
i
e
n
c
e
 
i
n
 

c
o
n
s
t
r
u
c
t
i
o
n
 
w
i
t
h
 
a
t
 
l
e
a
s
t
 
5
 
o
f
 
t
h
o
s
e
 
y
e
a
r
s
 
a
s
 
a
 
s
u
p
e
r
i
n
t
e
n
d
e
n
t
 
o
n
 

p
r
o
j
e
c
t
s
 
s
i
m
i
l
a
r
 
i
n
 
s
i
z
e
 
a
n
d
 
c
o
m
p
l
e
x
i
t
y
.
 
 
T
h
e
 
i
n
d
i
v
i
d
u
a
l
 
m
u
s
t
 
b
e
 
f
a
m
i
l
i
a
r
 

w
i
t
h
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
E
M
 
3
8
5
-
1
-
1
 
a
n
d
 
h
a
v
e
 
e
x
p
e
r
i
e
n
c
e
 
i
n
 
t
h
e
 
a
r
e
a
s
 
o
f
 

h
a
z
a
r
d
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
a
n
d
 
s
a
f
e
t
y
 
c
o
m
p
l
i
a
n
c
e
.
 
 
T
h
e
 
i
n
d
i
v
i
d
u
a
l
 
m
u
s
t
 
b
e
 

c
a
p
a
b
l
e
 
o
f
 
i
n
t
e
r
p
r
e
t
i
n
g
 
a
 
c
r
i
t
i
c
a
l
 
p
a
t
h
 
s
c
h
e
d
u
l
e
 
a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 

d
r
a
w
i
n
g
s
.
 
 
T
h
e
 
q
u
a
l
i
f
i
c
a
t
i
o
n
 
r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
t
h
e
 
a
l
t
e
r
n
a
t
e
 
s
u
p
e
r
i
n
t
e
n
d
e
n
t
 

a
r
e
 
t
h
e
 
s
a
m
e
 
a
s
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
 
s
u
p
e
r
i
n
t
e
n
d
e
n
t
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 

m
a
y
 
r
e
q
u
e
s
t
 
p
r
o
o
f
 
o
f
 
t
h
e
 
s
u
p
e
r
i
n
t
e
n
d
e
n
t
'
s
 
q
u
a
l
i
f
i
c
a
t
i
o
n
s
 
a
t
 
a
n
y
 
p
o
i
n
t
 
i
n
 

t
h
e
 
p
r
o
j
e
c
t
 
i
f
 
t
h
e
 
p
e
r
f
o
r
m
a
n
c
e
 
o
f
 
t
h
e
 
s
u
p
e
r
i
n
t
e
n
d
e
n
t
 
i
s
 
i
n
 
q
u
e
s
t
i
o
n
.

F
o
r
 
r
o
u
t
i
n
e
 
p
r
o
j
e
c
t
s
 
w
h
e
r
e
 
t
h
e
 
s
u
p
e
r
i
n
t
e
n
d
e
n
t
 
i
s
 
p
e
r
m
i
t
t
e
d
 
t
o
 
a
l
s
o
 
s
e
r
v
e
 

a
s
 
t
h
e
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
(
Q
C
)
 
M
a
n
a
g
e
r
 
a
s
 
e
s
t
a
b
l
i
s
h
e
d
 
i
n
 
S
e
c
t
i
o
n
 

0
1
 
4
5
 
0
0
.
0
0
 
1
0
 
Q
U
A
L
I
T
Y
 
C
O
N
T
R
O
L
,
 
t
h
e
 
s
u
p
e
r
i
n
t
e
n
d
e
n
t
 
m
u
s
t
 
h
a
v
e
 

q
u
a
l
i
f
i
c
a
t
i
o
n
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
a
t
 
s
e
c
t
i
o
n
.

1
.
6
.
2
.
1
 
 
 
D
u
t
i
e
s

T
h
e
 
p
r
o
j
e
c
t
 
s
u
p
e
r
i
n
t
e
n
d
e
n
t
 
i
s
 
p
r
i
m
a
r
i
l
y
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
m
a
n
a
g
i
n
g
 
a
n
d
 

c
o
o
r
d
i
n
a
t
i
n
g
 
d
a
y
-
t
o
-
d
a
y
 
p
r
o
d
u
c
t
i
o
n
 
a
n
d
 
s
c
h
e
d
u
l
e
 
a
d
h
e
r
e
n
c
e
 
o
n
 
t
h
e
 
p
r
o
j
e
c
t
.
 
 

T
h
e
 
s
u
p
e
r
i
n
t
e
n
d
e
n
t
 
o
r
 
q
u
a
l
i
f
i
e
d
 
a
l
t
e
r
n
a
t
i
v
e
 
m
u
s
t
 
b
e
 
o
n
-
s
i
t
e
 
a
t
 
a
l
l
 
t
i
m
e
s
 

d
u
r
i
n
g
 
t
h
e
 
p
e
r
f
o
r
m
a
n
c
e
 
o
f
 
t
h
i
s
 
c
o
n
t
r
a
c
t
 
u
n
t
i
l
 
t
h
e
 
w
o
r
k
 
i
s
 
c
o
m
p
l
e
t
e
d
 
a
n
d
 

a
c
c
e
p
t
e
d
.

1
.
6
.
3
 
 
 
P
r
o
j
e
c
t
 
M
a
n
a
g
e
r

A
s
s
i
g
n
 
a
 
P
r
o
j
e
c
t
 
M
a
n
a
g
e
r
 
w
i
t
h
 
t
h
e
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
f
o
r
 
t
h
e
 
o
v
e
r
a
l
l
 

m
a
n
a
g
e
m
e
n
t
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
m
a
y
 
r
e
q
u
e
s
t
 
p
r
o
o
f
 
o
f
 

t
h
e
 
P
r
o
j
e
c
t
 
M
a
n
a
g
e
r
'
s
 
q
u
a
l
i
f
i
c
a
t
i
o
n
s
 
a
t
 
a
n
y
 
p
o
i
n
t
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
i
f
 
t
h
e
 

p
e
r
f
o
r
m
a
n
c
e
 
o
f
 
t
h
e
 
P
r
o
j
e
c
t
 
M
a
n
a
g
e
r
 
i
s
 
i
n
 
q
u
e
s
t
i
o
n
.

1
.
6
.
3
.
1
 
 
 
P
r
o
j
e
c
t
 
M
a
n
a
g
e
r
 
Q
u
a
l
i
f
i
c
a
t
i
o
n
s

T
h
e
 
P
r
o
j
e
c
t
 
M
a
n
a
g
e
r
 
m
u
s
t
 
h
a
v
e
 
a
 
m
i
n
i
m
u
m
 
1
0
 
y
e
a
r
s
 
e
x
p
e
r
i
e
n
c
e
 
a
s
 
a
 
P
r
o
j
e
c
t
 

M
a
n
a
g
e
r
 
o
r
 
S
u
p
e
r
i
n
t
e
n
d
e
n
t
 
o
n
 
p
r
o
j
e
c
t
s
 
o
f
 
s
i
m
i
l
a
r
 
s
i
z
e
 
a
n
d
 
c
o
m
p
l
e
x
i
t
y
.

1
.
6
.
4
 
 
 
N
o
n
-
C
o
m
p
l
i
a
n
c
e
 
A
c
t
i
o
n
s

T
h
e
 
P
r
o
j
e
c
t
 
S
u
p
e
r
i
n
t
e
n
d
e
n
t
 
i
s
 
s
u
b
j
e
c
t
 
t
o
 
r
e
m
o
v
a
l
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
f
o
r
 
n
o
n
-
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
t
h
e
 
c
o
n
t
r
a
c
t
 
a
n
d
 

f
o
r
 
f
a
i
l
u
r
e
 
t
o
 
m
a
n
a
g
e
 
t
h
e
 
p
r
o
j
e
c
t
 
t
o
 
i
n
s
u
r
e
 
t
i
m
e
l
y
 
c
o
m
p
l
e
t
i
o
n
.
 
 

F
u
r
t
h
e
r
m
o
r
e
,
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
m
a
y
 
i
s
s
u
e
 
a
n
 
o
r
d
e
r
 
s
t
o
p
p
i
n
g
 
a
l
l
 
o
r
 

p
a
r
t
 
o
f
 
t
h
e
 
w
o
r
k
 
u
n
t
i
l
 
s
a
t
i
s
f
a
c
t
o
r
y
 
c
o
r
r
e
c
t
i
v
e
 
a
c
t
i
o
n
 
h
a
s
 
b
e
e
n
 
t
a
k
e
n
.
 
 
N
o
 

p
a
r
t
 
o
f
 
t
h
e
 
t
i
m
e
 
l
o
s
t
 
d
u
e
 
t
o
 
s
u
c
h
 
s
t
o
p
 
o
r
d
e
r
s
 
i
s
 
a
c
c
e
p
t
a
b
l
e
 
a
s
 
t
h
e
 
s
u
b
j
e
c
t
 

S
E
C
T
I
O
N
 
0
1
 
3
0
 
0
0
 
 
P
a
g
e
 
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

o
f
 
c
l
a
i
m
 
f
o
r
 
e
x
t
e
n
s
i
o
n
 
o
f
 
t
i
m
e
 
f
o
r
 
e
x
c
e
s
s
 
c
o
s
t
s
 
o
r
 
d
a
m
a
g
e
s
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
.

1
.
7
 
 
 
P
R
E
C
O
N
S
T
R
U
C
T
I
O
N
 
M
E
E
T
I
N
G
 
C
O
N
F
E
R
E
N
C
E

A
f
t
e
r
 
a
w
a
r
d
 
o
f
 
t
h
e
 
c
o
n
t
r
a
c
t
 
b
u
t
 
p
r
i
o
r
 
t
o
 
c
o
m
m
e
n
c
e
m
e
n
t
 
o
f
 
a
n
y
 
w
o
r
k
 
a
t
 
t
h
e
 

s
i
t
e
,
 
m
e
e
t
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
t
o
 
d
i
s
c
u
s
s
 
a
n
d
 
d
e
v
e
l
o
p
 
a
 
m
u
t
u
a
l
 

u
n
d
e
r
s
t
a
n
d
i
n
g
 
r
e
l
a
t
i
v
e
 
t
o
 
t
h
e
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
o
f
 
t
h
e
 
v
a
l
u
e
 
e
n
g
i
n
e
e
r
i
n
g
 
a
n
d
 

s
a
f
e
t
y
 
p
r
o
g
r
a
m
,
 
p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
t
h
e
 
s
c
h
e
d
u
l
e
 
o
f
 
p
r
i
c
e
s
 
o
r
 
e
a
r
n
e
d
 
v
a
l
u
e
 

r
e
p
o
r
t
,
 
s
h
o
p
 
d
r
a
w
i
n
g
s
,
 
a
n
d
 
o
t
h
e
r
 
s
u
b
m
i
t
t
a
l
s
,
 
s
c
h
e
d
u
l
i
n
g
 
p
r
o
g
r
a
m
m
i
n
g
,
 

p
r
o
s
e
c
u
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
,
 
a
n
d
 
c
l
e
a
r
 
e
x
p
e
c
t
a
t
i
o
n
s
 
o
f
 
t
h
e
 
"
I
n
t
e
r
i
m
 
D
D
 
F
o
r
m
 

1
3
5
4
"
 
S
u
b
m
i
t
t
a
l
.
 
 
M
a
j
o
r
 
s
u
b
c
o
n
t
r
a
c
t
o
r
s
 
w
h
o
 
w
i
l
l
 
e
n
g
a
g
e
 
i
n
 
t
h
e
 
w
o
r
k
 
m
u
s
t
 

a
l
s
o
 
a
t
t
e
n
d
.

1
.
8
 
 
 
P
A
R
T
N
E
R
I
N
G

T
o
 
m
o
s
t
 
e
f
f
e
c
t
i
v
e
l
y
 
a
c
c
o
m
p
l
i
s
h
 
t
h
i
s
 
c
o
n
t
r
a
c
t
,
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
r
e
q
u
i
r
e
s
 
t
h
e
 

f
o
r
m
a
t
i
o
n
 
o
f
 
a
 
c
o
h
e
s
i
v
e
 
p
a
r
t
n
e
r
s
h
i
p
 
w
i
t
h
i
n
 
t
h
e
 
P
r
o
j
e
c
t
 
T
e
a
m
 
w
h
o
s
e
 
m
e
m
b
e
r
s
 

a
r
e
 
f
r
o
m
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
,
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
a
n
d
 
t
h
e
i
r
 
S
u
b
c
o
n
t
r
a
c
t
o
r
s
.
 
 
K
e
y
 

p
e
r
s
o
n
n
e
l
 
f
r
o
m
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
D
e
s
i
g
n
 
a
n
d
 
C
o
n
s
t
r
u
c
t
i
o
n
 
t
e
a
m
 
a
n
d
 
S
u
b
j
e
c
t
 

M
a
t
t
e
r
 
E
x
p
e
r
t
s
,
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
a
n
d
 
S
u
b
c
o
n
t
r
a
c
t
o
r
s
,
 
a
n
d
 
t
h
e
 
D
e
s
i
g
n
e
r
 
o
f
 

R
e
c
o
r
d
 
w
i
l
l
 
b
e
 
i
n
v
i
t
e
d
 
t
o
 
p
a
r
t
i
c
i
p
a
t
e
 
i
n
 
t
h
e
 
P
a
r
t
n
e
r
i
n
g
 
p
r
o
c
e
s
s
.
 
 
T
h
e
 

P
a
r
t
n
e
r
s
h
i
p
 
w
i
l
l
 
d
r
a
w
 
o
n
 
t
h
e
 
s
t
r
e
n
g
t
h
 
o
f
 
e
a
c
h
 
o
r
g
a
n
i
z
a
t
i
o
n
 
i
n
 
a
n
 
e
f
f
o
r
t
 
t
o
 

a
c
h
i
e
v
e
 
a
 
p
r
o
j
e
c
t
 
t
h
a
t
 
i
s
 
w
i
t
h
o
u
t
 
a
n
y
 
s
a
f
e
t
y
 
m
i
s
h
a
p
s
,
 
c
o
n
f
o
r
m
s
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
,
 
a
n
d
 
s
t
a
y
s
 
w
i
t
h
i
n
 
b
u
d
g
e
t
 
a
n
d
 
o
n
 
s
c
h
e
d
u
l
e
.

T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
i
l
l
 
p
r
o
v
i
d
e
 
I
n
f
o
r
m
a
t
i
o
n
 
o
n
 
t
h
e
 
P
a
r
t
n
e
r
i
n
g
 
P
r
o
c
e
s
s
 

a
n
d
 
a
 
l
i
s
t
 
o
f
 
k
e
y
 
a
n
d
 
o
p
t
i
o
n
a
l
 
p
e
r
s
o
n
n
e
l
 
w
h
o
 
s
h
o
u
l
d
 
a
t
t
e
n
d
 
t
h
e
 
P
a
r
t
n
e
r
i
n
g
 

m
e
e
t
i
n
g
.

1
.
8
.
1
 
 
 
I
n
f
o
r
m
a
l
 
P
a
r
t
n
e
r
i
n
g

T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
i
l
l
 
o
r
g
a
n
i
z
e
 
t
h
e
 
P
a
r
t
n
e
r
i
n
g
 
S
e
s
s
i
o
n
s
 
w
i
t
h
 
k
e
y
 

p
e
r
s
o
n
n
e
l
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
t
e
a
m
,
 
i
n
c
l
u
d
i
n
g
 
C
o
n
t
r
a
c
t
o
r
 
p
e
r
s
o
n
n
e
l
 
a
n
d
 

G
o
v
e
r
n
m
e
n
t
 
p
e
r
s
o
n
n
e
l
.

T
h
e
 
I
n
i
t
i
a
l
 
P
a
r
t
n
e
r
i
n
g
 
s
e
s
s
i
o
n
 
s
h
o
u
l
d
 
b
e
 
a
 
p
a
r
t
 
o
f
 
t
h
e
 
P
r
e
-
C
o
n
s
t
r
u
c
t
i
o
n
 

M
e
e
t
i
n
g
.
 
 
P
a
r
t
n
e
r
i
n
g
 
s
e
s
s
i
o
n
s
 
w
i
l
l
 
b
e
 
h
e
l
d
 
a
t
 
a
 
l
o
c
a
t
i
o
n
 
a
g
r
e
e
d
 
t
o
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
n
d
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
.
 
 
T
h
e
 
P
a
r
t
n
e
r
s
 
w
i
l
l
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 

f
r
e
q
u
e
n
c
y
 
o
f
 
t
h
e
 
f
o
l
l
o
w
-
o
n
 
s
e
s
s
i
o
n
s
.

1
.
9
 
 
 
E
L
E
C
T
R
O
N
I
C
 
M
A
I
L
 
(
E
-
M
A
I
L
)
 
A
D
D
R
E
S
S

E
s
t
a
b
l
i
s
h
 
a
n
d
 
m
a
i
n
t
a
i
n
 
e
l
e
c
t
r
o
n
i
c
 
m
a
i
l
 
(
e
-
m
a
i
l
)
 
c
a
p
a
b
i
l
i
t
y
 
a
l
o
n
g
 
w
i
t
h
 
t
h
e
 

c
a
p
a
b
i
l
i
t
y
 
t
o
 
o
p
e
n
 
v
a
r
i
o
u
s
 
e
l
e
c
t
r
o
n
i
c
 
a
t
t
a
c
h
m
e
n
t
s
 
a
s
 
t
e
x
t
 
f
i
l
e
s
,
 
p
d
f
 

f
i
l
e
s
,
 
a
n
d
 
o
t
h
e
r
 
s
i
m
i
l
a
r
 
f
o
r
m
a
t
s
.
 
 
W
i
t
h
i
n
 
1
0
 
d
a
y
s
 
a
f
t
e
r
 
c
o
n
t
r
a
c
t
 
a
w
a
r
d
,
 

p
r
o
v
i
d
e
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
 
s
i
n
g
l
e
 
(
o
n
l
y
 
o
n
e
)
 
e
-
m
a
i
l
 
a
d
d
r
e
s
s
 
f
o
r
 

e
l
e
c
t
r
o
n
i
c
 
c
o
m
m
u
n
i
c
a
t
i
o
n
s
 
f
r
o
m
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
r
e
l
a
t
e
d
 
t
o
 
t
h
i
s
 

c
o
n
t
r
a
c
t
 
i
n
c
l
u
d
i
n
g
,
 
b
u
t
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
 
c
o
n
t
r
a
c
t
 
d
o
c
u
m
e
n
t
s
,
 
i
n
v
o
i
c
e
 

i
n
f
o
r
m
a
t
i
o
n
,
 
r
e
q
u
e
s
t
 
f
o
r
 
p
r
o
p
o
s
a
l
s
,
 
a
n
d
 
o
t
h
e
r
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
.
 
 
T
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
m
a
y
 
a
l
s
o
 
u
s
e
 
e
m
a
i
l
 
t
o
 
n
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
o
f
 
b
a
s
e
 

a
c
c
e
s
s
 
c
o
n
d
i
t
i
o
n
s
 
w
h
e
n
 
e
m
e
r
g
e
n
c
y
 
c
o
n
d
i
t
i
o
n
s
 
w
a
r
r
a
n
t
,
 
s
u
c
h
 
a
s
 
h
u
r
r
i
c
a
n
e
s
 
o
r
 

t
e
r
r
o
r
i
s
t
 
t
h
r
e
a
t
s
.
 
 
M
u
l
t
i
p
l
e
 
e
m
a
i
l
 
a
d
d
r
e
s
s
e
s
 
a
r
e
 
n
o
t
 
a
l
l
o
w
e
d
.

I
t
 
i
s
 
t
h
e
 
C
o
n
t
r
a
c
t
o
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c
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.
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P
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P
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c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
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c
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c
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c
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c
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p
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c
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.
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R
S
 
(
U
S
A
C
E
)

E
R
 
1
-
1
-
1
1

(
1
9
9
5
)
 
A
d
m
i
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P
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d
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i
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p
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b
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b
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i
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c
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c
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P
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c
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c
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c
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c
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c
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p
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P
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b
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p
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p
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c
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p
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p
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i
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h
e
 

v
a
l
u
e
 
o
f
 
t
h
e
 
C
L
I
N
.

3
.
2
.
1
 
 
 
A
c
t
i
v
i
t
y
 
C
o
s
t
 
L
o
a
d
i
n
g

A
c
t
i
v
i
t
y
 
c
o
s
t
 
l
o
a
d
i
n
g
 
m
u
s
t
 
b
e
 
r
e
a
s
o
n
a
b
l
e
 
a
n
d
 
w
i
t
h
o
u
t
 
f
r
o
n
t
-
e
n
d
 
l
o
a
d
i
n
g
.
 
 

P
r
o
v
i
d
e
 
a
d
d
i
t
i
o
n
a
l
 
d
o
c
u
m
e
n
t
a
t
i
o
n
 
t
o
 
d
e
m
o
n
s
t
r
a
t
e
 
r
e
a
s
o
n
a
b
l
e
n
e
s
s
 
i
f
 

r
e
q
u
e
s
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
2
.
2
 
 
 
W
i
t
h
h
o
l
d
i
n
g
s
 
/
 
P
a
y
m
e
n
t
 
R
e
j
e
c
t
i
o
n

F
a
i
l
u
r
e
 
t
o
 
m
e
e
t
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
m
a
y
 
r
e
s
u
l
t
 
i
n
 
t
h
e
 

S
E
C
T
I
O
N
 
0
1
 
3
2
 
0
1
.
0
0
 
1
0
 
 
P
a
g
e
 
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

d
i
s
a
p
p
r
o
v
a
l
 
o
f
 
t
h
e
 
p
r
e
l
i
m
i
n
a
r
y
,
 
i
n
i
t
i
a
l
,
 
o
r
 
p
e
r
i
o
d
i
c
 
s
c
h
e
d
u
l
e
 
u
p
d
a
t
e
s
 
a
n
d
 

s
u
b
s
e
q
u
e
n
t
 
r
e
j
e
c
t
i
o
n
 
o
f
 
p
a
y
m
e
n
t
 
r
e
q
u
e
s
t
s
 
u
n
t
i
l
 
c
o
m
p
l
i
a
n
c
e
 
i
s
 
m
e
t
.
 
 
 

I
n
 
t
h
e
 
e
v
e
n
t
 
t
h
a
t
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
d
i
r
e
c
t
s
 
s
c
h
e
d
u
l
e
 
r
e
v
i
s
i
o
n
s
 
a
n
d
 

t
h
o
s
e
 
r
e
v
i
s
i
o
n
s
 
h
a
v
e
 
n
o
t
 
b
e
e
n
 
i
n
c
l
u
d
e
d
 
i
n
 
s
u
b
s
e
q
u
e
n
t
 
P
r
o
j
e
c
t
 
S
c
h
e
d
u
l
e
 

r
e
v
i
s
i
o
n
s
 
o
r
 
u
p
d
a
t
e
s
,
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
m
a
y
 
w
i
t
h
h
o
l
d
 
1
0
 
p
e
r
c
e
n
t
 
o
f
 

p
a
y
 
r
e
q
u
e
s
t
 
a
m
o
u
n
t
 
f
r
o
m
 
e
a
c
h
 
p
a
y
m
e
n
t
 
p
e
r
i
o
d
 
u
n
t
i
l
 
s
u
c
h
 
r
e
v
i
s
i
o
n
s
 
t
o
 
t
h
e
 

p
r
o
j
e
c
t
 
s
c
h
e
d
u
l
e
 
h
a
v
e
 
b
e
e
n
 
m
a
d
e
.

3
.
3
 
 
 
P
R
O
J
E
C
T
 
S
C
H
E
D
U
L
E
 
D
E
T
A
I
L
E
D
 
R
E
Q
U
I
R
E
M
E
N
T
S
 

3
.
3
.
1
 
 
 
L
e
v
e
l
 
o
f
 
D
e
t
a
i
l
 
R
e
q
u
i
r
e
d

D
e
v
e
l
o
p
 
t
h
e
 
P
r
o
j
e
c
t
 
S
c
h
e
d
u
l
e
 
t
o
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
l
e
v
e
l
 
o
f
 
d
e
t
a
i
l
 
t
o
 
a
d
d
r
e
s
s
 

m
a
j
o
r
 
m
i
l
e
s
t
o
n
e
s
 
a
n
d
 
t
o
 
a
l
l
o
w
 
f
o
r
 
s
a
t
i
s
f
a
c
t
o
r
y
 
p
r
o
j
e
c
t
 
p
l
a
n
n
i
n
g
 
a
n
d
 

e
x
e
c
u
t
i
o
n
.
 
 
F
a
i
l
u
r
e
 
t
o
 
d
e
v
e
l
o
p
 
t
h
e
 
P
r
o
j
e
c
t
 
S
c
h
e
d
u
l
e
 
t
o
 
a
n
 
a
p
p
r
o
p
r
i
a
t
e
 

l
e
v
e
l
 
o
f
 
d
e
t
a
i
l
 
w
i
l
l
 
r
e
s
u
l
t
 
i
n
 
i
t
s
 
d
i
s
a
p
p
r
o
v
a
l
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 

w
i
l
l
 
c
o
n
s
i
d
e
r
,
 
b
u
t
 
i
s
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
,
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
a
n
d
 

r
e
q
u
i
r
e
m
e
n
t
s
 
t
o
 
d
e
t
e
r
m
i
n
e
 
a
p
p
r
o
p
r
i
a
t
e
 
l
e
v
e
l
 
o
f
 
d
e
t
a
i
l
:

3
.
3
.
2
 
 
 
A
c
t
i
v
i
t
y
 
D
u
r
a
t
i
o
n
s

R
e
a
s
o
n
a
b
l
e
 
a
c
t
i
v
i
t
y
 
d
u
r
a
t
i
o
n
s
 
a
r
e
 
t
h
o
s
e
 
t
h
a
t
 
a
l
l
o
w
 
t
h
e
 
p
r
o
g
r
e
s
s

o
f
 
o
n
g
o
i
n
g
 
a
c
t
i
v
i
t
i
e
s
 
t
o
 
b
e
 
a
c
c
u
r
a
t
e
l
y
 
d
e
t
e
r
m
i
n
e
d
 
b
e
t
w
e
e
n
 
u
p
d
a
t
e
 
p
e
r
i
o
d
s
.
 
 

L
e
s
s
 
t
h
a
n
 
2
 
p
e
r
c
e
n
t
 
o
f
 
a
l
l
 
n
o
n
-
p
r
o
c
u
r
e
m
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
m
a
y
 
h
a
v
e
 
O
r
i
g
i
n
a
l
 

D
u
r
a
t
i
o
n
s
 
(
O
D
)
 
g
r
e
a
t
e
r
 
t
h
a
n
 
2
0
 
w
o
r
k
 
d
a
y
s
 
o
r
 
3
0
 
c
a
l
e
n
d
a
r
 
d
a
y
s
.

3
.
3
.
3
 
 
 
D
e
s
i
g
n
 
a
n
d
 
P
e
r
m
i
t
 
A
c
t
i
v
i
t
i
e
s

I
n
c
l
u
d
e
 
d
e
s
i
g
n
 
a
n
d
 
p
e
r
m
i
t
 
a
c
t
i
v
i
t
i
e
s
 
w
i
t
h
 
t
h
e
 
n
e
c
e
s
s
a
r
y
 
c
o
n
f
e
r
e
n
c
e
s
 
a
n
d
 

f
o
l
l
o
w
-
u
p
 
a
c
t
i
o
n
s
 
a
n
d
 
d
e
s
i
g
n
 
p
a
c
k
a
g
e
 
s
u
b
m
i
s
s
i
o
n
 
d
a
t
e
s
.
 
 
I
n
c
l
u
d
e
 
t
h
e
 
d
e
s
i
g
n
 

s
c
h
e
d
u
l
e
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
s
c
h
e
d
u
l
e
,
 
s
h
o
w
i
n
g
 
t
h
e
 
s
e
q
u
e
n
c
e
 
o
f
 
e
v
e
n
t
s
 
i
n
v
o
l
v
e
d
 

i
n
 
c
a
r
r
y
i
n
g
 
o
u
t
 
t
h
e
 
p
r
o
j
e
c
t
 
d
e
s
i
g
n
 
t
a
s
k
s
 
w
i
t
h
i
n
 
t
h
e
 
s
p
e
c
i
f
i
c
 
c
o
n
t
r
a
c
t
 

p
e
r
i
o
d
.
 
 
P
r
o
v
i
d
e
 
a
t
 
a
 
d
e
t
a
i
l
e
d
 
l
e
v
e
l
 
o
f
 
s
c
h
e
d
u
l
i
n
g
 
s
u
f
f
i
c
i
e
n
t
 
t
o
 
i
d
e
n
t
i
f
y
 

a
l
l
 
m
a
j
o
r
 
d
e
s
i
g
n
 
t
a
s
k
s
,
 
i
n
c
l
u
d
i
n
g
 
t
h
o
s
e
 
t
h
a
t
 
c
o
n
t
r
o
l
 
t
h
e
 
f
l
o
w
 
o
f
 
w
o
r
k
.
 
 

A
l
s
o
 
i
n
c
l
u
d
e
 
r
e
v
i
e
w
 
a
n
d
 
c
o
r
r
e
c
t
i
o
n
 
p
e
r
i
o
d
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
e
a
c
h
 
i
t
e
m
.

3
.
3
.
4
 
 
 
P
r
o
c
u
r
e
m
e
n
t
 
A
c
t
i
v
i
t
i
e
s

I
n
c
l
u
d
e
 
a
c
t
i
v
i
t
i
e
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
e
 
c
r
i
t
i
c
a
l
 
s
u
b
m
i
t
t
a
l
s
 
a
n
d
 
t
h
e
i
r
 

a
p
p
r
o
v
a
l
s
,
 
p
r
o
c
u
r
e
m
e
n
t
,
 
f
a
b
r
i
c
a
t
i
o
n
,
 
a
n
d
 
d
e
l
i
v
e
r
y
 
o
f
 
l
o
n
g
 
l
e
a
d
 
m
a
t
e
r
i
a
l
s
,
 

e
q
u
i
p
m
e
n
t
,
 
f
a
b
r
i
c
a
t
e
d
 
a
s
s
e
m
b
l
i
e
s
,
 
a
n
d
 
s
u
p
p
l
i
e
s
.
 
 
L
o
n
g
 
l
e
a
d
 
p
r
o
c
u
r
e
m
e
n
t
 

a
c
t
i
v
i
t
i
e
s
 
a
r
e
 
t
h
o
s
e
 
w
i
t
h
 
a
n
 
a
n
t
i
c
i
p
a
t
e
d
 
p
r
o
c
u
r
e
m
e
n
t
 
s
e
q
u
e
n
c
e
 
o
f
 
o
v
e
r
 
9
0
 

c
a
l
e
n
d
a
r
 
d
a
y
s
.

3
.
3
.
5
 
 
 
M
a
n
d
a
t
o
r
y
 
T
a
s
k
s

I
n
c
l
u
d
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
a
c
t
i
v
i
t
i
e
s
/
t
a
s
k
s
 
i
n
 
t
h
e
 
i
n
i
t
i
a
l
 
p
r
o
j
e
c
t
 
s
c
h
e
d
u
l
e
 
a
n
d
 

a
l
l
 
u
p
d
a
t
e
s
.
 

a
.
 
 
S
u
b
m
i
s
s
i
o
n
,
 
r
e
v
i
e
w
 
a
n
d
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
S
D
-
0
1
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
b
m
i
t
t
a
l
s
 

(
i
n
d
i
v
i
d
u
a
l
 
a
c
t
i
v
i
t
y
 
f
o
r
 
e
a
c
h
)
.

b
.
 
 
S
u
b
m
i
s
s
i
o
n
,
 
r
e
v
i
e
w
 
a
n
d
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
f
e
a
t
u
r
e
s
 
r
e
q
u
i
r
e
 
d
e
s
i
g
n
 
c
o
m
p
l
e
t
i
o
n

 
S
u
b
m
i
s
s
i
o
n
,
 
r
e
v
i
e
w
 
a
n
d
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
d
e
s
i
g
n
 
p
a
c
k
a
g
e
s
.

c
.
 
 
S
u
b
m
i
s
s
i
o
n
 
o
f
 
m
e
c
h
a
n
i
c
a
l
/
e
l
e
c
t
r
i
c
a
l
/
i
n
f
o
r
m
a
t
i
o
n
 
s
y
s
t
e
m
s
 
l
a
y
o
u
t
 

d
r
a
w
i
n
g
s
.
 

S
E
C
T
I
O
N
 
0
1
 
3
2
 
0
1
.
0
0
 
1
0
 
 
P
a
g
e
 
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

d
.
 
 
L
o
n
g
 
p
r
o
c
u
r
e
m
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 

e
.
 
 
S
u
b
m
i
s
s
i
o
n
 
a
n
d
 
a
p
p
r
o
v
a
l
 
o
f
 
O
&
M
 
m
a
n
u
a
l
.
 

f
.
 
 
S
u
b
m
i
s
s
i
o
n
 
a
n
d
 
a
p
p
r
o
v
a
l
 
o
f
 
a
s
-
b
u
i
l
t
 
d
r
a
w
i
n
g
s
.
 

g
.
 
 
P
e
r
f
o
r
m
a
n
c
e
 
V
e
r
i
f
i
c
a
t
i
o
n
 
t
e
s
t
i
n
g
.
 

h
.
 
 
O
t
h
e
r
 
t
e
s
t
i
n
g
,
 
i
f
 
r
e
q
u
i
r
e
d
.
 

i
.
 
 
P
r
e
-
f
i
n
a
l
 
i
n
s
p
e
c
t
i
o
n
.
 

j
.
 
 
C
o
r
r
e
c
t
i
o
n
 
o
f
 
p
u
n
c
h
 
l
i
s
t
 
f
r
o
m
 
p
r
e
-
f
i
n
a
l
 
i
n
s
p
e
c
t
i
o
n
.
 

k
.
 
 
F
i
n
a
l
 
i
n
s
p
e
c
t
i
o
n
.

3
.
3
.
6
 
 
 
G
o
v
e
r
n
m
e
n
t
 
A
c
t
i
v
i
t
i
e
s

S
h
o
w
 
G
o
v
e
r
n
m
e
n
t
 
a
n
d
 
o
t
h
e
r
 
a
g
e
n
c
y
 
a
c
t
i
v
i
t
i
e
s
 
t
h
a
t
 
c
o
u
l
d
 
i
m
p
a
c
t
 
p
r
o
g
r
e
s
s
.
 
 

T
h
e
s
e
 
a
c
t
i
v
i
t
i
e
s
 
i
n
c
l
u
d
e
,
 
b
u
t
 
a
r
e
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
:
 
 
a
p
p
r
o
v
a
l
s
,
 
a
c
c
e
p
t
a
n
c
e
,
 

d
e
s
i
g
n
 
r
e
v
i
e
w
s
,
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
p
e
r
m
i
t
 
a
p
p
r
o
v
a
l
s
 
b
y
 
S
t
a
t
e
 
r
e
g
u
l
a
t
o
r
s
,
 

i
n
s
p
e
c
t
i
o
n
s
,
 
u
t
i
l
i
t
y
 
t
i
e
-
i
n
,
 
a
n
d
 
N
o
t
i
c
e
 
t
o
 
P
r
o
c
e
e
d
 
(
N
T
P
)
 
f
o
r
 
p
h
a
s
i
n
g
 

r
e
q
u
i
r
e
m
e
n
t
s
.

3
.
3
.
7
 
 
 
S
t
a
n
d
a
r
d
 
A
c
t
i
v
i
t
y
 
C
o
d
i
n
g
 
D
i
c
t
i
o
n
a
r
y

U
s
e
 
t
h
e
 
a
c
t
i
v
i
t
y
 
c
o
d
i
n
g
 
s
t
r
u
c
t
u
r
e
 
d
e
f
i
n
e
d
 
i
n
 
t
h
e
 
S
t
a
n
d
a
r
d
 
D
a
t
a
 
E
x
c
h
a
n
g
e
 

F
o
r
m
a
t
 
(
S
D
E
F
)
 
i
n
 
E
R
 
1
-
1
-
1
1
.
 
 
T
h
i
s
 
e
x
a
c
t
 
s
t
r
u
c
t
u
r
e
 
i
s
 
m
a
n
d
a
t
o
r
y
.
 
 
D
e
v
e
l
o
p
 

a
n
d
 
a
s
s
i
g
n
 
a
l
l
 
A
c
t
i
v
i
t
y
 
C
o
d
e
s
 
t
o
 
a
c
t
i
v
i
t
i
e
s
 
a
s
 
d
e
t
a
i
l
e
d
 
h
e
r
e
i
n
.
 
 
A
 

t
e
m
p
l
a
t
e
 
S
D
E
F
 
c
o
m
p
a
t
i
b
l
e
 
s
c
h
e
d
u
l
e
 
b
a
c
k
u
p
 
f
i
l
e
 
i
s
 
a
v
a
i
l
a
b
l
e
 
o
n
 
t
h
e
 
Q
C
S
 
w
e
b
 

s
i
t
e
:
 
h
t
t
p
:
/
/
r
m
s
.
u
s
a
c
e
.
a
r
m
y
.
m
i
l
.
 
 

T
h
e
 
S
D
E
F
 
f
o
r
m
a
t
 
i
s
 
a
s
 
f
o
l
l
o
w
s
:

F
i
e
l
d

A
c
t
i
v
i
t
y
 
C
o
d
e

L
e
n
g
t
h

D
e
s
c
r
i
p
t
i
o
n

1
W
R
K
P

3
W
o
r
k
e
r
s
 
p
e
r
 
d
a
y

2
R
E
S
P

4
R
e
s
p
o
n
s
i
b
l
e
 
p
a
r
t
y

3
A
R
E
A

4
A
r
e
a
 
o
f
 
w
o
r
k

4
M
O
D
F

6
M
o
d
i
f
i
c
a
t
i
o
n
 
N
u
m
b
e
r

5
B
I
D
I

6
B
i
d
 
I
t
e
m
 
(
C
L
I
N
)

6
P
H
A
S

2
P
h
a
s
e
 
o
f
 
w
o
r
k

7
C
A
T
W

1
C
a
t
e
g
o
r
y
 
o
f
 
w
o
r
k

8
F
O
W

2
0

F
e
a
t
u
r
e
 
o
f
 
w
o
r
k
*

S
E
C
T
I
O
N
 
0
1
 
3
2
 
0
1
.
0
0
 
1
0
 
 
P
a
g
e
 
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

F
i
e
l
d

A
c
t
i
v
i
t
y
 
C
o
d
e

L
e
n
g
t
h

D
e
s
c
r
i
p
t
i
o
n

*
S
o
m
e
 
s
y
s
t
e
m
s
 
r
e
q
u
i
r
e
 
t
h
a
t
 
F
E
A
T
U
R
E
 
O
F
 
W
O
R
K
 
v
a
l
u
e
s
 
b
e
 
p
l
a
c
e
d
 
i
n
 
s
e
v
e
r
a
l
 
a
c
t
i
v
i
t
y
 
c
o
d
e
 

f
i
e
l
d
s
.
 
 
T
h
e
 
n
o
t
a
t
i
o
n
 
s
h
o
w
n
 
i
s
 
f
o
r
 
P
r
i
m
a
v
e
r
a
 
P
6
.
 
 
R
e
f
e
r
 
t
o
 
t
h
e
 
s
p
e
c
i
f
i
c
 
s
o
f
t
w
a
r
e
 

g
u
i
d
e
l
i
n
e
s
 
w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
 
t
h
e
 
F
E
A
T
U
R
E
 
O
F
 
W
O
R
K
 
f
i
e
l
d
 
r
e
q
u
i
r
e
m
e
n
t
s
.

 
3
.
3
.
7
.
1
 
 
 
W
o
r
k
e
r
s
 
P
e
r
 
D
a
y
 
(
W
R
K
P
)

A
s
s
i
g
n
 
W
o
r
k
e
r
s
 
p
e
r
 
D
a
y
 
f
o
r
 
a
l
l
 
f
i
e
l
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
r
 
d
i
r
e
c
t
 
w
o
r
k
 

a
c
t
i
v
i
t
i
e
s
,
 
i
f
 
d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
W
o
r
k
e
r
s
 
p
e
r
 
d
a
y
 
i
s
 

b
a
s
e
d
 
o
n
 
t
h
e
 
a
v
e
r
a
g
e
 
n
u
m
b
e
r
 
o
f
 
w
o
r
k
e
r
s
 
e
x
p
e
c
t
e
d
 
e
a
c
h
 
d
a
y
 
t
o
 
p
e
r
f
o
r
m
 
a
 
t
a
s
k
 

f
o
r
 
t
h
e
 
d
u
r
a
t
i
o
n
 
o
f
 
t
h
a
t
 
a
c
t
i
v
i
t
y
.

3
.
3
.
7
.
2
 
 
 
R
e
s
p
o
n
s
i
b
l
e
 
P
a
r
t
y
 
C
o
d
i
n
g
 
(
R
E
S
P
)

A
s
s
i
g
n
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
c
o
d
e
 
f
o
r
 
a
l
l
 
a
c
t
i
v
i
t
i
e
s
 
t
o
 
t
h
e
 
P
r
i
m
e
 
C
o
n
t
r
a
c
t
o
r
,
 

S
u
b
c
o
n
t
r
a
c
t
o
r
(
s
)
 
o
r
 
G
o
v
e
r
n
m
e
n
t
 
a
g
e
n
c
y
(
i
e
s
)
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
p
e
r
f
o
r
m
i
n
g
 
t
h
e
 

a
c
t
i
v
i
t
y
.

a
.
 
 
A
c
t
i
v
i
t
i
e
s
 
c
o
d
e
d
 
w
i
t
h
 
a
 
G
o
v
e
r
n
m
e
n
t
 
R
e
s
p
o
n
s
i
b
i
l
i
t
y
 
c
o
d
e
 
i
n
c
l
u
d
e
,
 
b
u
t
 

a
r
e
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
:
 
 
G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
s
,
 
G
o
v
e
r
n
m
e
n
t
 
d
e
s
i
g
n
 
r
e
v
i
e
w
s
,
 

e
n
v
i
r
o
n
m
e
n
t
a
l
 
p
e
r
m
i
t
 
a
p
p
r
o
v
a
l
s
 
b
y
 
S
t
a
t
e
 
r
e
g
u
l
a
t
o
r
s
,
 
G
o
v
e
r
n
m
e
n
t
 

F
u
r
n
i
s
h
e
d
 
P
r
o
p
e
r
t
y
/
E
q
u
i
p
m
e
n
t
 
(
G
F
P
)
 
a
n
d
 
N
o
t
i
c
e
 
t
o
 
P
r
o
c
e
e
d
 
(
N
T
P
)
 
f
o
r
 

p
h
a
s
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
.

b
.
 
 
A
c
t
i
v
i
t
i
e
s
 
c
a
n
n
o
t
 
h
a
v
e
 
m
o
r
e
 
t
h
a
n
 
o
n
e
 
R
e
s
p
o
n
s
i
b
i
l
i
t
y
 
C
o
d
e
.
 
 
E
x
a
m
p
l
e
s
 
o
f
 

a
c
c
e
p
t
a
b
l
e
 
a
c
t
i
v
i
t
y
 
c
o
d
e
 
v
a
l
u
e
s
 
a
r
e
:
 
D
O
R
 
(
f
o
r
 
t
h
e
 
d
e
s
i
g
n
e
r
 
o
f
 
r
e
c
o
r
d
)
;
 

E
L
E
C
 
(
f
o
r
 
t
h
e
 
e
l
e
c
t
r
i
c
a
l
 
s
u
b
c
o
n
t
r
a
c
t
o
r
)
;
 
M
E
C
H
 
(
f
o
r
 
t
h
e
 
m
e
c
h
a
n
i
c
a
l
 

s
u
b
c
o
n
t
r
a
c
t
o
r
)
;
 
a
n
d
 
G
O
V
T
 
(
f
o
r
 
E
P
A
)
.

3
.
3
.
7
.
3
 
 
 
A
r
e
a
 
o
f
 
W
o
r
k
 
C
o
d
i
n
g
 
(
A
R
E
A
)

A
s
s
i
g
n
 
W
o
r
k
 
A
r
e
a
 
c
o
d
e
 
t
o
 
a
c
t
i
v
i
t
i
e
s
 
b
a
s
e
d
 
u
p
o
n
 
t
h
e
 
w
o
r
k
 
a
r
e
a
 
i
n
 
w
h
i
c
h
 
t
h
e
 

a
c
t
i
v
i
t
y
 
o
c
c
u
r
s
.
 
 
D
e
f
i
n
e
 
w
o
r
k
 
a
r
e
a
s
 
b
a
s
e
d
 
o
n
 
r
e
s
o
u
r
c
e
 
c
o
n
s
t
r
a
i
n
t
s
 
o
r
 
s
p
a
c
e
 

c
o
n
s
t
r
a
i
n
t
s
 
t
h
a
t
 
w
o
u
l
d
 
p
r
e
c
l
u
d
e
 
a
 
r
e
s
o
u
r
c
e
,
 
s
u
c
h
 
a
s
 
a
 
p
a
r
t
i
c
u
l
a
r
 
t
r
a
d
e
 
o
r
 

c
r
a
f
t
 
w
o
r
k
 
c
r
e
w
 
f
r
o
m
 
w
o
r
k
i
n
g
 
i
n
 
m
o
r
e
 
t
h
a
n
 
o
n
e
 
w
o
r
k
 
a
r
e
a
 
a
t
 
a
 
t
i
m
e
 
d
u
e
 
t
o
 

r
e
s
t
r
a
i
n
t
s
 
o
n
 
r
e
s
o
u
r
c
e
s
 
o
r
 
s
p
a
c
e
.
 
 
E
x
a
m
p
l
e
s
 
o
f
 
W
o
r
k
 
A
r
e
a
 
C
o
d
i
n
g
 
i
n
c
l
u
d
e
 

d
i
f
f
e
r
e
n
t
 
a
r
e
a
s
 
w
i
t
h
i
n
 
a
 
f
l
o
o
r
 
o
f
 
a
 
b
u
i
l
d
i
n
g
,
 
d
i
f
f
e
r
e
n
t
 
f
l
o
o
r
s
 
w
i
t
h
i
n
 
a
 

b
u
i
l
d
i
n
g
,
 
a
n
d
 
d
i
f
f
e
r
e
n
t
 
b
u
i
l
d
i
n
g
s
 
w
i
t
h
i
n
 
a
 
c
o
m
p
l
e
x
 
o
f
 
b
u
i
l
d
i
n
g
s
.
 
 

A
c
t
i
v
i
t
i
e
s
 
c
a
n
n
o
t
 
h
a
v
e
 
m
o
r
e
 
t
h
a
n
 
o
n
e
 
W
o
r
k
 
A
r
e
a
 
C
o
d
e
.

N
o
t
 
a
l
l
 
a
c
t
i
v
i
t
i
e
s
 
a
r
e
 
r
e
q
u
i
r
e
d
 
t
o
 
b
e
 
W
o
r
k
 
A
r
e
a
 
c
o
d
e
d
.
 
 
A
 
l
a
c
k
 
o
f
 
W
o
r
k
 

A
r
e
a
 
c
o
d
i
n
g
 
i
n
d
i
c
a
t
e
s
 
t
h
e
 
a
c
t
i
v
i
t
y
 
i
s
 
n
o
t
 
r
e
s
o
u
r
c
e
 
o
r
 
s
p
a
c
e
 
c
o
n
s
t
r
a
i
n
e
d
.

3
.
3
.
7
.
4
 
 
 
M
o
d
i
f
i
c
a
t
i
o
n
 
N
u
m
b
e
r
 
(
M
O
D
F
)

A
s
s
i
g
n
 
a
 
M
o
d
i
f
i
c
a
t
i
o
n
 
N
u
m
b
e
r
 
C
o
d
e
 
t
o
 
a
n
y
 
a
c
t
i
v
i
t
y
 
o
r
 
s
e
q
u
e
n
c
e
 
o
f
 

a
c
t
i
v
i
t
i
e
s
 
a
d
d
e
d
 
t
o
 
t
h
e
 
s
c
h
e
d
u
l
e
 
a
s
 
a
 
r
e
s
u
l
t
 
o
f
 
a
 
C
o
n
t
r
a
c
t
 
M
o
d
i
f
i
c
a
t
i
o
n
,
 

w
h
e
n
 
a
p
p
r
o
v
e
d
 
b
y
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
K
e
y
 
a
l
l
 
C
o
d
e
 
v
a
l
u
e
s
 
t
o
 
t
h
e
 

G
o
v
e
r
n
m
e
n
t
'
s
 
m
o
d
i
f
i
c
a
t
i
o
n
 
n
u
m
b
e
r
i
n
g
 
s
y
s
t
e
m
.
 
 
A
n
 
a
c
t
i
v
i
t
y
 
c
a
n
 
h
a
v
e
 
o
n
l
y
 
o
n
e
 

M
o
d
i
f
i
c
a
t
i
o
n
 
N
u
m
b
e
r
 
C
o
d
e
.

3
.
3
.
7
.
5
 
 
 
B
i
d
 
I
t
e
m
 
C
o
d
i
n
g
 
(
B
I
D
I
)

A
s
s
i
g
n
 
a
 
B
i
d
 
I
t
e
m
 
C
o
d
e
 
t
o
 
a
l
l
 
a
c
t
i
v
i
t
i
e
s
 
u
s
i
n
g
 
t
h
e
 
C
o
n
t
r
a
c
t
 
L
i
n
e
 
I
t
e
m
 

S
c
h
e
d
u
l
e
 
(
C
L
I
N
)
 
t
o
 
w
h
i
c
h
 
t
h
e
 
a
c
t
i
v
i
t
y
 
b
e
l
o
n
g
s
,
 
e
v
e
n
 
w
h
e
n
 
a
n
 
a
c
t
i
v
i
t
y
 
i
s
 

S
E
C
T
I
O
N
 
0
1
 
3
2
 
0
1
.
0
0
 
1
0
 
 
P
a
g
e
 
5



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

n
o
t
 
c
o
s
t
 
l
o
a
d
e
d
.
 
 
A
n
 
a
c
t
i
v
i
t
y
 
c
a
n
 
h
a
v
e
 
o
n
l
y
 
o
n
e
 
B
I
D
I
 
C
o
d
e
.

3
.
3
.
7
.
6
 
 
 
P
h
a
s
e
 
o
f
 
W
o
r
k
 
C
o
d
i
n
g
 
(
P
H
A
S
)

A
s
s
i
g
n
 
P
h
a
s
e
 
o
f
 
W
o
r
k
 
C
o
d
e
 
t
o
 
a
l
l
 
a
c
t
i
v
i
t
i
e
s
.
 
 
E
x
a
m
p
l
e
s
 
o
f
 
p
h
a
s
e
 
o
f
 
w
o
r
k
 

a
r
e
 
d
e
s
i
g
n
 
p
h
a
s
e
,
 
p
r
o
c
u
r
e
m
e
n
t
 
p
h
a
s
e
 
a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
p
h
a
s
e
.
 
 
E
a
c
h
 
a
c
t
i
v
i
t
y
 

c
a
n
 
h
a
v
e
 
o
n
l
y
 
o
n
e
 
P
h
a
s
e
 
o
f
 
W
o
r
k
 
c
o
d
e
.

a
.
 
 
C
o
d
e
 
p
r
o
p
o
s
e
d
 
f
a
s
t
 
t
r
a
c
k
 
d
e
s
i
g
n
 
a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
p
h
a
s
e
s
 
p
r
o
p
o
s
e
d
 
t
o
 

a
l
l
o
w
 
f
i
l
t
e
r
i
n
g
 
a
n
d
 
o
r
g
a
n
i
z
i
n
g
 
t
h
e
 
s
c
h
e
d
u
l
e
 
b
y
 
f
a
s
t
 
t
r
a
c
k
 
d
e
s
i
g
n
 
a
n
d
 

c
o
n
s
t
r
u
c
t
i
o
n
 
p
a
c
k
a
g
e
s
.

b
.
 
 
I
f
 
t
h
e
 
c
o
n
t
r
a
c
t
 
s
p
e
c
i
f
i
e
s
 
p
h
a
s
i
n
g
 
w
i
t
h
 
s
e
p
a
r
a
t
e
l
y
 
d
e
f
i
n
e
d
 
p
e
r
f
o
r
m
a
n
c
e
 

p
e
r
i
o
d
s
,
 
i
d
e
n
t
i
f
y
 
a
 
P
h
a
s
e
 
C
o
d
e
 
t
o
 
a
l
l
o
w
 
f
i
l
t
e
r
i
n
g
 
a
n
d
 
o
r
g
a
n
i
z
i
n
g
 
t
h
e
 

s
c
h
e
d
u
l
e
 
a
c
c
o
r
d
i
n
g
l
y
.

3
.
3
.
7
.
7
 
 
 
C
a
t
e
g
o
r
y
 
o
f
 
W
o
r
k
 
C
o
d
i
n
g
 
(
C
A
T
W
)

A
s
s
i
g
n
 
a
 
C
a
t
e
g
o
r
y
 
o
f
 
W
o
r
k
 
C
o
d
e
 
t
o
 
a
l
l
 
a
c
t
i
v
i
t
i
e
s
.
 
 
C
a
t
e
g
o
r
y
 
o
f
 
W
o
r
k
 
C
o
d
e
s
 

i
n
c
l
u
d
e
,
 
b
u
t
 
a
r
e
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
 
 
d
e
s
i
g
n
,
 
d
e
s
i
g
n
 
s
u
b
m
i
t
t
a
l
,
 
d
e
s
i
g
n
 
r
e
v
i
e
w
s
,
 

r
e
v
i
e
w
 
c
o
n
f
e
r
e
n
c
e
s
,
 
p
e
r
m
i
t
s
,
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
u
b
m
i
t
t
a
l
,
 
p
r
o
c
u
r
e
m
e
n
t
,
 

f
a
b
r
i
c
a
t
i
o
n
,
 
w
e
a
t
h
e
r
 
s
e
n
s
i
t
i
v
e
 
i
n
s
t
a
l
l
a
t
i
o
n
,
 
n
o
n
-
w
e
a
t
h
e
r
 
s
e
n
s
i
t
i
v
e
 

i
n
s
t
a
l
l
a
t
i
o
n
,
 
s
t
a
r
t
-
u
p
,
 
a
n
d
 
t
e
s
t
i
n
g
 
a
c
t
i
v
i
t
i
e
s
.
 
 
E
a
c
h
 
a
c
t
i
v
i
t
y
 
c
a
n
 
h
a
v
e
 
n
o
 

m
o
r
e
 
t
h
a
n
 
o
n
e
 
C
a
t
e
g
o
r
y
 
o
f
 
W
o
r
k
 
C
o
d
e
.

3
.
3
.
7
.
8
 
 
 
F
e
a
t
u
r
e
 
o
f
 
W
o
r
k
 
C
o
d
i
n
g
 
(
F
O
W
)

A
s
s
i
g
n
 
a
 
F
e
a
t
u
r
e
 
o
f
 
W
o
r
k
 
C
o
d
e
 
t
o
 
a
p
p
r
o
p
r
i
a
t
e
 
a
c
t
i
v
i
t
i
e
s
 
b
a
s
e
d
 
o
n
 
t
h
e
 

D
e
f
i
n
a
b
l
e
 
F
e
a
t
u
r
e
 
o
f
 
W
o
r
k
 
t
o
 
w
h
i
c
h
 
t
h
e
 
a
c
t
i
v
i
t
y
 
b
e
l
o
n
g
s
 
b
a
s
e
d
 
o
n
 
t
h
e
 

a
p
p
r
o
v
e
d
 
Q
C
 
p
l
a
n
.

D
e
f
i
n
a
b
l
e
 
F
e
a
t
u
r
e
 
o
f
 
W
o
r
k
 
i
s
 
d
e
f
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
1
 
4
5
 
0
0
.
0
0
 
1
0
 
Q
U
A
L
I
T
Y
 

C
O
N
T
R
O
L
.
 
 
A
n
 
a
c
t
i
v
i
t
y
 
c
a
n
 
h
a
v
e
 
o
n
l
y
 
o
n
e
 
F
e
a
t
u
r
e
 
o
f
 
W
o
r
k
 
C
o
d
e
.

3
.
3
.
8
 
 
 
C
o
n
t
r
a
c
t
 
M
i
l
e
s
t
o
n
e
s
 
a
n
d
 
C
o
n
s
t
r
a
i
n
t
s

M
i
l
e
s
t
o
n
e
 
a
c
t
i
v
i
t
i
e
s
 
a
r
e
 
t
o
 
b
e
 
u
s
e
d
 
f
o
r
 
s
i
g
n
i
f
i
c
a
n
t
 
p
r
o
j
e
c
t
 
e
v
e
n
t
s
 

i
n
c
l
u
d
i
n
g
,
 
b
u
t
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
,
 
p
r
o
j
e
c
t
 
p
h
a
s
i
n
g
,
 
p
r
o
j
e
c
t
 
s
t
a
r
t
 
a
n
d
 
e
n
d
 

a
c
t
i
v
i
t
i
e
s
,
 
o
r
 
i
n
t
e
r
i
m
 
c
o
m
p
l
e
t
i
o
n
 
d
a
t
e
s
.
 
 
T
h
e
 
u
s
e
 
o
f
 
a
r
t
i
f
i
c
i
a
l
 
f
l
o
a
t
 

c
o
n
s
t
r
a
i
n
t
s
 
s
u
c
h
 
a
s
 
"
z
e
r
o
 
f
r
e
e
 
f
l
o
a
t
"
 
o
r
 
"
z
e
r
o
 
t
o
t
a
l
 
f
l
o
a
t
"
 
a
r
e
 
p
r
o
h
i
b
i
t
e
d
.

 

M
a
n
d
a
t
o
r
y
 
c
o
n
s
t
r
a
i
n
t
s
 
t
h
a
t
 
i
g
n
o
r
e
 
o
r
 
e
f
f
e
c
t
 
n
e
t
w
o
r
k
 
l
o
g
i
c
 
a
r
e
 
p
r
o
h
i
b
i
t
e
d
.
 
 

N
o
 
c
o
n
s
t
r
a
i
n
e
d
 
d
a
t
e
s
 
a
r
e
 
a
l
l
o
w
e
d
 
i
n
 
t
h
e
 
s
c
h
e
d
u
l
e
 
o
t
h
e
r
 
t
h
a
n
 
t
h
o
s
e
 

s
p
e
c
i
f
i
e
d
 
h
e
r
e
i
n
.
 
 
S
u
b
m
i
t
 
a
d
d
i
t
i
o
n
a
l
 
c
o
n
s
t
r
a
i
n
t
s
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
f
o
r
 
a
p
p
r
o
v
a
l
 
o
n
 
a
 
c
a
s
e
 
b
y
 
c
a
s
e
 
b
a
s
i
s
.
 

3
.
3
.
8
.
1
 
 
 
P
r
o
j
e
c
t
 
S
t
a
r
t
 
D
a
t
e
 
M
i
l
e
s
t
o
n
e
 
a
n
d
 
C
o
n
s
t
r
a
i
n
t

T
h
e
 
f
i
r
s
t
 
a
c
t
i
v
i
t
y
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
s
c
h
e
d
u
l
e
 
m
u
s
t
 
b
e
 
a
 
s
t
a
r
t
 
m
i
l
e
s
t
o
n
e
 

t
i
t
l
e
d
 
"
N
T
P
 
A
c
k
n
o
w
l
e
d
g
e
d
,
"
 
w
h
i
c
h
 
m
u
s
t
 
h
a
v
e
 
a
 
"
S
t
a
r
t
 
O
n
"
 
c
o
n
s
t
r
a
i
n
t
 
d
a
t
e
 

e
q
u
a
l
 
t
o
 
t
h
e
 
d
a
t
e
 
t
h
a
t
 
t
h
e
 
N
T
P
 
i
s
 
a
c
k
n
o
w
l
e
d
g
e
d
.

3
.
3
.
8
.
2
 
 
 
E
n
d
 
P
r
o
j
e
c
t
 
F
i
n
i
s
h
 
M
i
l
e
s
t
o
n
e
 
a
n
d
 
C
o
n
s
t
r
a
i
n
t

T
h
e
 
l
a
s
t
 
a
c
t
i
v
i
t
y
 
i
n
 
t
h
e
 
s
c
h
e
d
u
l
e
 
m
u
s
t
 
b
e
 
a
 
f
i
n
i
s
h
 
m
i
l
e
s
t
o
n
e
 
t
i
t
l
e
d
 
"
E
n
d
 

P
r
o
j
e
c
t
.
"

C
o
n
s
t
r
a
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
s
c
h
e
d
u
l
e
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
 
C
o
m
p
l
e
t
i
o
n
 
D
a
t
e
 
i
n
 
s
u
c
h
 
a
 

S
E
C
T
I
O
N
 
0
1
 
3
2
 
0
1
.
0
0
 
1
0
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

w
a
y
 
t
h
a
t
 
i
f
 
t
h
e
 
s
c
h
e
d
u
l
e
 
c
a
l
c
u
l
a
t
e
s
 
a
n
 
e
a
r
l
y
 
f
i
n
i
s
h
,
 
t
h
e
n
 
t
h
e
 
f
l
o
a
t
 

c
a
l
c
u
l
a
t
i
o
n
 
f
o
r
 
"
E
n
d
 
P
r
o
j
e
c
t
"
 
m
i
l
e
s
t
o
n
e
 
r
e
f
l
e
c
t
s
 
p
o
s
i
t
i
v
e
 
f
l
o
a
t
 
o
n
 
t
h
e
 

l
o
n
g
e
s
t
 
p
a
t
h
.
 
 
I
f
 
t
h
e
 
p
r
o
j
e
c
t
 
s
c
h
e
d
u
l
e
 
c
a
l
c
u
l
a
t
e
s
 
a
 
l
a
t
e
 
f
i
n
i
s
h
,
 
t
h
e
n
 
t
h
e
 

"
E
n
d
 
P
r
o
j
e
c
t
"
 
m
i
l
e
s
t
o
n
e
 
f
l
o
a
t
 
c
a
l
c
u
l
a
t
i
o
n
 
r
e
f
l
e
c
t
s
 
n
e
g
a
t
i
v
e
 
f
l
o
a
t
 
o
n
 
t
h
e
 

l
o
n
g
e
s
t
 
p
a
t
h
.
 
 
T
h
e
 
G
o
v
e
r
n
m
e
n
t
 
i
s
 
u
n
d
e
r
 
n
o
 
o
b
l
i
g
a
t
i
o
n
 
t
o
 
a
c
c
e
l
e
r
a
t
e
 

G
o
v
e
r
n
m
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
t
o
 
s
u
p
p
o
r
t
 
a
 
C
o
n
t
r
a
c
t
o
r
'
s
 
e
a
r
l
y
 
c
o
m
p
l
e
t
i
o
n
.

3
.
3
.
8
.
3
 
 
 
I
n
t
e
r
i
m
 
C
o
m
p
l
e
t
i
o
n
 
D
a
t
e
s
 
a
n
d
 
C
o
n
s
t
r
a
i
n
t
s

C
o
n
s
t
r
a
i
n
 
c
o
n
t
r
a
c
t
u
a
l
l
y
 
s
p
e
c
i
f
i
e
d
 
i
n
t
e
r
i
m
 
c
o
m
p
l
e
t
i
o
n
 
d
a
t
e
s
 
t
o
 
s
h
o
w
 

n
e
g
a
t
i
v
e
 
f
l
o
a
t
 
w
h
e
n
 
t
h
e
 
c
a
l
c
u
l
a
t
e
d
 
l
a
t
e
 
f
i
n
i
s
h
 
d
a
t
e
 
o
f
 
t
h
e
 
l
a
s
t
 
a
c
t
i
v
i
t
y
 

i
n
 
t
h
a
t
 
p
h
a
s
e
 
i
s
 
l
a
t
e
r
 
t
h
a
n
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 
i
n
t
e
r
i
m
 
c
o
m
p
l
e
t
i
o
n
 
d
a
t
e
.

3
.
3
.
8
.
3
.
1
 
 
 
S
t
a
r
t
 
P
h
a
s
e

U
s
e
 
a
 
s
t
a
r
t
 
m
i
l
e
s
t
o
n
e
 
a
s
 
t
h
e
 
f
i
r
s
t
 
a
c
t
i
v
i
t
y
 
f
o
r
 
a
 
p
r
o
j
e
c
t
 
p
h
a
s
e
.
 
 
C
a
l
l
 
t
h
e
 

s
t
a
r
t
 
m
i
l
e
s
t
o
n
e
 
"
S
t
a
r
t
 
P
h
a
s
e
 
X
"
 
w
h
e
r
e
 
"
X
"
 
r
e
f
e
r
s
 
t
o
 
t
h
e
 
p
h
a
s
e
 
o
f
 
w
o
r
k
.

3
.
3
.
8
.
3
.
2
 
 
 
E
n
d
 
P
h
a
s
e

U
s
e
 
a
 
f
i
n
i
s
h
 
m
i
l
e
s
t
o
n
e
 
a
s
 
t
h
e
 
l
a
s
t
 
a
c
t
i
v
i
t
y
 
f
o
r
 
a
 
p
r
o
j
e
c
t
 
p
h
a
s
e
.
 
 
C
a
l
l
 
t
h
e
 

f
i
n
i
s
h
 
m
i
l
e
s
t
o
n
e
 
"
E
n
d
 
P
h
a
s
e
 
X
"
 
w
h
e
r
e
 
"
X
"
 
r
e
f
e
r
s
 
t
o
 
t
h
e
 
p
h
a
s
e
 
o
f
 
w
o
r
k
.

3
.
3
.
9
 
 
 
C
a
l
e
n
d
a
r
s

S
c
h
e
d
u
l
e
 
a
c
t
i
v
i
t
i
e
s
 
o
n
 
a
 
C
a
l
e
n
d
a
r
 
t
o
 
w
h
i
c
h
 
t
h
e
 
a
c
t
i
v
i
t
y
 
l
o
g
i
c
a
l
l
y
 

b
e
l
o
n
g
s
.
 
 
D
e
v
e
l
o
p
 
c
a
l
e
n
d
a
r
s
 
t
o
 
a
c
c
o
m
m
o
d
a
t
e
 
a
n
y
 
c
o
n
t
r
a
c
t
 
d
e
f
i
n
e
d
 
w
o
r
k
 

p
e
r
i
o
d
 
s
u
c
h
 
a
s
 
a
 
7
-
d
a
y
 
c
a
l
e
n
d
a
r
 
f
o
r
 
G
o
v
e
r
n
m
e
n
t
 
A
c
c
e
p
t
a
n
c
e
 
a
c
t
i
v
i
t
i
e
s
,
 

c
o
n
c
r
e
t
e
 
c
u
r
e
 
t
i
m
e
s
,
 
e
t
c
.
 
 
D
e
v
e
l
o
p
 
t
h
e
 
d
e
f
a
u
l
t
 
C
a
l
e
n
d
a
r
 
t
o
 
m
a
t
c
h
 
t
h
e
 

p
h
y
s
i
c
a
l
 
w
o
r
k
 
p
l
a
n
 
w
i
t
h
 
n
o
n
-
w
o
r
k
 
p
e
r
i
o
d
s
 
i
d
e
n
t
i
f
i
e
d
 
i
n
c
l
u
d
i
n
g
 
w
e
e
k
e
n
d
s
 
a
n
d
 

h
o
l
i
d
a
y
s
.
 
 
D
e
v
e
l
o
p
 
s
e
a
s
o
n
a
l
 
C
a
l
e
n
d
a
r
(
s
)
 
a
n
d
 
a
s
s
i
g
n
 
t
o
 
s
e
a
s
o
n
a
l
l
y
 
a
f
f
e
c
t
e
d
 

a
c
t
i
v
i
t
i
e
s
 
a
s
 
a
p
p
l
i
c
a
b
l
e
.
 

I
f
 
a
n
 
a
c
t
i
v
i
t
y
 
i
s
 
w
e
a
t
h
e
r
 
s
e
n
s
i
t
i
v
e
 
i
t
 
s
h
o
u
l
d
 
b
e
 
a
s
s
i
g
n
e
d
 
t
o
 
a
 
c
a
l
e
n
d
a
r
 

s
h
o
w
i
n
g
 
n
o
n
-
w
o
r
k
 
d
a
y
s
 
o
n
 
a
 
m
o
n
t
h
l
y
 
b
a
s
i
s
,
 
w
i
t
h
 
t
h
e
 
n
o
n
-
w
o
r
k
 
d
a
y
s
 
s
e
l
e
c
t
e
d
 

a
t
 
r
a
n
d
o
m
 
a
c
r
o
s
s
 
t
h
e
 
w
e
e
k
s
 
o
f
 
t
h
e
 
c
a
l
e
n
d
a
r
,
 
u
s
i
n
g
 
t
h
e
 
a
n
t
i
c
i
p
a
t
e
d
 
d
a
y
s
 

p
r
o
v
i
d
e
d
 
i
n
 
t
h
e
 
c
o
n
t
r
a
c
t
 
c
l
a
u
s
e
 
T
I
M
E
 
E
X
T
E
N
S
I
O
N
S
 
F
O
R
 
U
N
U
S
U
A
L
L
Y
 
S
E
V
E
R
E
 

W
E
A
T
H
E
R
.
 
 
A
s
s
i
g
n
 
n
o
n
-
w
o
r
k
 
d
a
y
s
 
o
v
e
r
 
a
 
s
e
v
e
n
-
d
a
y
 
w
e
e
k
 
a
s
 
w
e
a
t
h
e
r
 
r
e
c
o
r
d
s
 

a
r
e
 
c
o
m
p
i
l
e
d
 
o
n
 
s
e
v
e
n
-
d
a
y
 
w
e
e
k
s
,
 
w
h
i
c
h
 
m
a
y
 
c
a
u
s
e
 
s
o
m
e
 
o
f
 
t
h
e
 
w
e
a
t
h
e
r
 

r
e
l
a
t
e
d
 
n
o
n
-
w
o
r
k
 
d
a
y
s
 
t
o
 
f
a
l
l
 
o
n
 
w
e
e
k
e
n
d
s
.
 
 

3
.
3
.
1
0
 
 
 
O
p
e
n
 
E
n
d
e
d
 
L
o
g
i
c

O
n
l
y
 
t
w
o
 
o
p
e
n
 
e
n
d
e
d
 
a
c
t
i
v
i
t
i
e
s
 
a
r
e
 
a
l
l
o
w
e
d
:
 
t
h
e
 
f
i
r
s
t
 
a
c
t
i
v
i
t
y
 
"
N
T
P
 

A
c
k
n
o
w
l
e
d
g
e
d
"
 
m
a
y
 
h
a
v
e
 
n
o
 
p
r
e
d
e
c
e
s
s
o
r
 
l
o
g
i
c
,
 
a
n
d
 
t
h
e
 
l
a
s
t
 
a
c
t
i
v
i
t
y
 
-
"
E
n
d
 

P
r
o
j
e
c
t
"
 
m
a
y
 
h
a
v
e
 
n
o
 
s
u
c
c
e
s
s
o
r
 
l
o
g
i
c
.
 

P
r
e
d
e
c
e
s
s
o
r
 
o
p
e
n
 
e
n
d
e
d
 
l
o
g
i
c
 
m
a
y
 
b
e
 
a
l
l
o
w
e
d
 
i
n
 
a
 
t
i
m
e
 
i
m
p
a
c
t
 
a
n
a
l
y
s
e
s
 
u
p
o
n
 

t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
'
s
 
a
p
p
r
o
v
a
l
.
 

3
.
3
.
1
1
 
 
 
D
e
f
a
u
l
t
 
P
r
o
g
r
e
s
s
 
D
a
t
a
 
D
i
s
a
l
l
o
w
e
d

A
c
t
u
a
l
 
S
t
a
r
t
 
a
n
d
 
F
i
n
i
s
h
 
d
a
t
e
s
 
m
u
s
t
 
n
o
t
 
a
u
t
o
m
a
t
i
c
a
l
l
y
 
u
p
d
a
t
e
 
w
i
t
h
 
d
e
f
a
u
l
t
 

m
e
c
h
a
n
i
s
m
s
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
s
c
h
e
d
u
l
i
n
g
 
s
o
f
t
w
a
r
e
.
 
 
U
p
d
a
t
i
n
g
 
o
f
 
t
h
e
 
p
e
r
c
e
n
t
 

c
o
m
p
l
e
t
e
 
a
n
d
 
t
h
e
 
r
e
m
a
i
n
i
n
g
 
d
u
r
a
t
i
o
n
 
o
f
 
a
n
y
 
a
c
t
i
v
i
t
y
 
m
u
s
t
 
b
e
 
i
n
d
e
p
e
n
d
e
n
t
 

f
u
n
c
t
i
o
n
s
.
 
 
D
i
s
a
b
l
e
 
p
r
o
g
r
a
m
 
f
e
a
t
u
r
e
s
 
t
h
a
t
 
c
a
l
c
u
l
a
t
e
 
o
n
e
 
o
f
 
t
h
e
s
e
 

p
a
r
a
m
e
t
e
r
s
 
f
r
o
m
 
t
h
e
 
o
t
h
e
r
.
 
 
A
c
t
i
v
i
t
y
 
A
c
t
u
a
l
 
S
t
a
r
t
 
(
A
S
)
 
a
n
d
 
A
c
t
u
a
l
 
F
i
n
i
s
h
 

(
A
F
)
 
d
a
t
e
s
 
a
s
s
i
g
n
e
d
 
d
u
r
i
n
g
 
t
h
e
 
u
p
d
a
t
i
n
g
 
p
r
o
c
e
s
s
 
m
u
s
t
 
m
a
t
c
h
 
t
h
o
s
e
 
d
a
t
e
s
 

p
r
o
v
i
d
e
d
 
i
n
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
R
e
p
o
r
t
s
.
 
 
F
a
i
l
u
r
e
 
t
o
 
d
o
c
u
m
e
n
t
 

S
E
C
T
I
O
N
 
0
1
 
3
2
 
0
1
.
0
0
 
1
0
 
 
P
a
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

t
h
e
 
A
S
 
a
n
d
 
A
F
 
d
a
t
e
s
 
i
n
 
t
h
e
 
D
a
i
l
y
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
r
e
p
o
r
t
 
w
i
l
l
 
r
e
s
u
l
t
 
i
n
 

d
i
s
a
p
p
r
o
v
a
l
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
s
c
h
e
d
u
l
e
.

3
.
3
.
1
2
 
 
 
O
u
t
-
o
f
-
S
e
q
u
e
n
c
e
 
P
r
o
g
r
e
s
s
 

A
c
t
i
v
i
t
i
e
s
 
t
h
a
t
 
h
a
v
e
 
p
r
o
g
r
e
s
s
e
d
 
b
e
f
o
r
e
 
a
l
l
 
p
r
e
c
e
d
i
n
g
 
l
o
g
i
c
 
h
a
s
 
b
e
e
n
 

s
a
t
i
s
f
i
e
d
 
(
O
u
t
-
o
f
-
S
e
q
u
e
n
c
e
 
P
r
o
g
r
e
s
s
)
 
w
i
l
l
 
b
e
 
a
l
l
o
w
e
d
 
o
n
l
y
 
o
n
 
a
 

c
a
s
e
-
b
y
-
c
a
s
e
 
b
a
s
i
s
 
s
u
b
j
e
c
t
 
t
o
 
a
p
p
r
o
v
a
l
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 

P
r
o
p
o
s
e
 
l
o
g
i
c
 
c
o
r
r
e
c
t
i
o
n
s
 
t
o
 
e
l
i
m
i
n
a
t
e
 
o
u
t
 
o
f
 
s
e
q
u
e
n
c
e
 
p
r
o
g
r
e
s
s
 
o
r
 
j
u
s
t
i
f
y
 

n
o
t
 
c
h
a
n
g
i
n
g
 
t
h
e
 
s
e
q
u
e
n
c
i
n
g
 
f
o
r
 
a
p
p
r
o
v
a
l
 
p
r
i
o
r
 
t
o
 
s
u
b
m
i
t
t
i
n
g
 
a
n
 
u
p
d
a
t
e
d
 

p
r
o
j
e
c
t
 
s
c
h
e
d
u
l
e
.
 
 
A
d
d
r
e
s
s
 
o
u
t
 
o
f
 
s
e
q
u
e
n
c
e
 
p
r
o
g
r
e
s
s
 
o
r
 
l
o
g
i
c
 
c
h
a
n
g
e
s
 
i
n
 

t
h
e
 
N
a
r
r
a
t
i
v
e
 
R
e
p
o
r
t
 
a
n
d
 
i
n
 
t
h
e
 
p
e
r
i
o
d
i
c
 
s
c
h
e
d
u
l
e
 
u
p
d
a
t
e
 
m
e
e
t
i
n
g
s
.

3
.
3
.
1
3
 
 
 
A
d
d
e
d
 
a
n
d
 
D
e
l
e
t
e
d
 
A
c
t
i
v
i
t
i
e
s

D
o
 
n
o
t
 
d
e
l
e
t
e
 
a
c
t
i
v
i
t
i
e
s
 
f
r
o
m
 
t
h
e
 
p
r
o
j
e
c
t
 
s
c
h
e
d
u
l
e
 
o
r
 
a
d
d
 
n
e
w
 
a
c
t
i
v
i
t
i
e
s
 

t
o
 
t
h
e
 
s
c
h
e
d
u
l
e
 
w
i
t
h
o
u
t
 
a
p
p
r
o
v
a
l
 
f
r
o
m
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
A
c
t
i
v
i
t
y
 

I
D
 
a
n
d
 
d
e
s
c
r
i
p
t
i
o
n
 
c
h
a
n
g
e
s
 
a
r
e
 
c
o
n
s
i
d
e
r
e
d
 
n
e
w
 
a
c
t
i
v
i
t
i
e
s
 
a
n
d
 
c
a
n
n
o
t
 
b
e
 

c
h
a
n
g
e
d
 
w
i
t
h
o
u
t
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
p
p
r
o
v
a
l
.

3
.
3
.
1
4
 
 
 
O
r
i
g
i
n
a
l
 
D
u
r
a
t
i
o
n
s

A
c
t
i
v
i
t
y
 
O
r
i
g
i
n
a
l
 
D
u
r
a
t
i
o
n
s
 
(
O
D
)
 
m
u
s
t
 
b
e
 
r
e
a
s
o
n
a
b
l
e
 
t
o
 
p
e
r
f
o
r
m
 
t
h
e
 
w
o
r
k
 

i
t
e
m
.
 
 
O
D
 
c
h
a
n
g
e
s
 
a
r
e
 
p
r
o
h
i
b
i
t
e
d
 
u
n
l
e
s
s
 
j
u
s
t
i
f
i
c
a
t
i
o
n
 
i
s
 
p
r
o
v
i
d
e
d

a
n
d
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
3
.
1
5
 
 
 
L
e
a
d
s
,
 
L
a
g
s
,
 
R
e
l
a
t
i
o
n
s
h
i
p
s

L
a
g
s
 
m
u
s
t
 
b
e
 
r
e
a
s
o
n
a
b
l
e
 
a
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
a
n
d
 
n
o
t
 
u
s
e
d
 
i
n
 

p
l
a
c
e
 
o
f
 
r
e
a
l
i
s
t
i
c
 
o
r
i
g
i
n
a
l
 
d
u
r
a
t
i
o
n
s
,
 
m
u
s
t
 
n
o
t
 
b
e
 
i
n
 
p
l
a
c
e
 
t
o
 

a
r
t
i
f
i
c
i
a
l
l
y
 
a
b
s
o
r
b
 
f
l
o
a
t
,
 
o
r
 
t
o
 
r
e
p
l
a
c
e
 
p
r
o
p
e
r
 
s
c
h
e
d
u
l
e
 
l
o
g
i
c
.
 

a
.
 
 
L
e
a
d
s
 
(
n
e
g
a
t
i
v
e
 
l
a
g
s
)
 
a
r
e
 
p
r
o
h
i
b
i
t
e
d
.
 

3
.
3
.
1
6
 
 
 
R
e
t
a
i
n
e
d
 
L
o
g
i
c

S
c
h
e
d
u
l
e
 
c
a
l
c
u
l
a
t
i
o
n
s
 
m
u
s
t
 
r
e
t
a
i
n
 
t
h
e
 
l
o
g
i
c
 
b
e
t
w
e
e
n
 
p
r
e
d
e
c
e
s
s
o
r
s
 
a
n
d
 

s
u
c
c
e
s
s
o
r
s
 
(
"
r
e
t
a
i
n
e
d
 
l
o
g
i
c
"
 
m
o
d
e
)
 
e
v
e
n
 
w
h
e
n
 
t
h
e
 
s
u
c
c
e
s
s
o
r
 
a
c
t
i
v
i
t
y
(
s
)
 

s
t
a
r
t
s
 
a
n
d
 
t
h
e
 
p
r
e
d
e
c
e
s
s
o
r
 
a
c
t
i
v
i
t
y
(
s
)
 
h
a
s
 
n
o
t
 
f
i
n
i
s
h
e
d
 
(
o
u
t
-
o
f
-
s
e
q
u
e
n
c
e
 

p
r
o
g
r
e
s
s
)
.
 
 
S
o
f
t
w
a
r
e
 
f
e
a
t
u
r
e
s
 
t
h
a
t
 
i
n
 
e
f
f
e
c
t
 
s
e
v
e
r
 
t
h
e
 
t
i
e
 
b
e
t
w
e
e
n
 

p
r
e
d
e
c
e
s
s
o
r
 
a
n
d
 
s
u
c
c
e
s
s
o
r
 
a
c
t
i
v
i
t
i
e
s
 
w
h
e
n
 
t
h
e
 
s
u
c
c
e
s
s
o
r
 
h
a
s
 
s
t
a
r
t
e
d
 
a
n
d
 

t
h
e
 
p
r
e
d
e
c
e
s
s
o
r
 
l
o
g
i
c
 
i
s
 
n
o
t
 
s
a
t
i
s
f
i
e
d
 
(
"
p
r
o
g
r
e
s
s
 
o
v
e
r
r
i
d
e
"
)
 
a
r
e
 
n
o
t
 
b
e
 

a
l
l
o
w
e
d
.

3
.
3
.
1
7
 
 
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e

U
p
d
a
t
e
 
t
h
e
 
p
e
r
c
e
n
t
 
c
o
m
p
l
e
t
e
 
f
o
r
 
e
a
c
h
 
a
c
t
i
v
i
t
y
 
s
t
a
r
t
e
d
 
b
a
s
e
d
 
o
n
 
t
h
e
 

r
e
a
l
i
s
t
i
c
 
a
s
s
e
s
s
m
e
n
t
 
o
f
 
e
a
r
n
e
d
 
v
a
l
u
e
.
 
 
A
c
t
i
v
i
t
i
e
s
 
w
h
i
c
h
 
a
r
e
 
c
o
m
p
l
e
t
e
 
b
u
t
 

f
o
r
 
r
e
m
a
i
n
i
n
g
 
m
i
n
o
r
 
p
u
n
c
h
 
l
i
s
t
 
w
o
r
k
 
a
n
d
 
w
h
i
c
h
 
d
o
 
n
o
t
 
r
e
s
t
r
a
i
n
 
t
h
e
 

i
n
i
t
i
a
t
i
o
n
 
o
f
 
s
u
c
c
e
s
s
o
r
 
a
c
t
i
v
i
t
i
e
s
 
m
a
y
 
b
e
 
d
e
c
l
a
r
e
d
 
1
0
0
 
p
e
r
c
e
n
t
 
c
o
m
p
l
e
t
e
 
t
o
 

a
l
l
o
w
 
f
o
r
 
p
r
o
p
e
r
 
s
c
h
e
d
u
l
e
 
m
a
n
a
g
e
m
e
n
t
.

3
.
3
.
1
8
 
 
 
R
e
m
a
i
n
i
n
g
 
D
u
r
a
t
i
o
n

U
p
d
a
t
e
 
t
h
e
 
r
e
m
a
i
n
i
n
g
 
d
u
r
a
t
i
o
n
 
f
o
r
 
e
a
c
h
 
a
c
t
i
v
i
t
y
 
b
a
s
e
d
 
o
n
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 

e
s
t
i
m
a
t
e
d
 
w
o
r
k
 
d
a
y
s
 
i
t
 
w
i
l
l
 
t
a
k
e
 
t
o
 
c
o
m
p
l
e
t
e
 
t
h
e
 
a
c
t
i
v
i
t
y
.
 
 
R
e
m
a
i
n
i
n
g
 

d
u
r
a
t
i
o
n
 
m
a
y
 
n
o
t
 
m
a
t
h
e
m
a
t
i
c
a
l
l
y
 
c
o
r
r
e
l
a
t
e
 
w
i
t
h
 
p
e
r
c
e
n
t
a
g
e
 
f
o
u
n
d
 
u
n
d
e
r
 

p
a
r
a
g
r
a
p
h
 
e
n
t
i
t
l
e
d
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.

S
E
C
T
I
O
N
 
0
1
 
3
2
 
0
1
.
0
0
 
1
0
 
 
P
a
g
e
 
8



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
3
.
1
9
 
 
 
C
o
s
t
 
L
o
a
d
i
n
g
 
o
f
 
C
l
o
s
e
o
u
t
 
A
c
t
i
v
i
t
i
e
s

C
o
s
t
 
l
o
a
d
 
t
h
e
 
"
C
o
r
r
e
c
t
i
o
n
 
o
f
 
p
u
n
c
h
 
l
i
s
t
 
f
r
o
m
 
G
o
v
e
r
n
m
e
n
t
 
p
r
e
-
f
i
n
a
l
 

i
n
s
p
e
c
t
i
o
n
"
 
a
c
t
i
v
i
t
y
(
i
e
s
)
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
1
 
p
e
r
c
e
n
t
 
o
f
 
t
h
e
 
p
r
e
s
e
n
t
 
c
o
n
t
r
a
c
t
 

v
a
l
u
e
.
 
 
A
c
t
i
v
i
t
y
(
i
e
s
)
 
m
a
y
 
b
e
 
d
e
c
l
a
r
e
d
 
1
0
0
 
p
e
r
c
e
n
t
 
c
o
m
p
l
e
t
e
 
u
p
o
n
 
t
h
e
 

G
o
v
e
r
n
m
e
n
t
'
s
 
v
e
r
i
f
i
c
a
t
i
o
n
 
o
f
 
c
o
m
p
l
e
t
i
o
n
 
a
n
d
 
c
o
r
r
e
c
t
i
o
n
 
o
f
 
a
l
l
 
p
u
n
c
h
 
l
i
s
t
 

w
o
r
k
 
i
d
e
n
t
i
f
i
e
d
 
d
u
r
i
n
g
 
G
o
v
e
r
n
m
e
n
t
 
p
r
e
-
f
i
n
a
l
 
i
n
s
p
e
c
t
i
o
n
(
s
)
.
 

3
.
3
.
1
9
.
1
 
 
 
A
s
-
B
u
i
l
t
 
D
r
a
w
i
n
g
s

I
f
 
t
h
e
r
e
 
i
s
 
n
o
 
s
e
p
a
r
a
t
e
 
c
o
n
t
r
a
c
t
 
l
i
n
e
 
i
t
e
m
 
(
C
L
I
N
)
 
f
o
r
 
a
s
-
b
u
i
l
t
 
d
r
a
w
i
n
g
s
,
 

c
o
s
t
 
l
o
a
d
 
t
h
e
 
"
S
u
b
m
i
s
s
i
o
n
 
a
n
d
 
a
p
p
r
o
v
a
l
 
o
f
 
a
s
-
b
u
i
l
t
 
d
r
a
w
i
n
g
s
"
 
a
c
t
i
v
i
t
y
 
n
o
t
 

l
e
s
s
 
t
h
a
n
 
$
3
5
,
0
0
0
 
o
r
 
1
 
p
e
r
c
e
n
t
 
o
f
 
t
h
e
 
p
r
e
s
e
n
t
 
c
o
n
t
r
a
c
t
 
v
a
l
u
e
,
 
w
h
i
c
h
e
v
e
r
 
i
s
 

g
r
e
a
t
e
r
,
 
u
p
 
t
o
 
$
2
0
0
,
0
0
0
.
 
 
A
c
t
i
v
i
t
y
 
w
i
l
l
 
b
e
 
d
e
c
l
a
r
e
d
 
1
0
0
 
p
e
r
c
e
n
t
 
c
o
m
p
l
e
t
e
 

u
p
o
n
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
'
s
 
a
p
p
r
o
v
a
l
.

3
.
3
.
1
9
.
2
 
 
 
O
 
&
 
M
 
M
a
n
u
a
l

C
o
s
t
 
l
o
a
d
 
t
h
e
 
"
S
u
b
m
i
s
s
i
o
n
 
a
n
d
 
a
p
p
r
o
v
a
l
 
o
f
 
O
 
&
 
M
 
m
a
n
u
a
l
"
 
a
c
t
i
v
i
t
y
.
 
 

A
c
t
i
v
i
t
y
 
w
i
l
l
 
b
e
 
d
e
c
l
a
r
e
d
 
1
0
0
 
p
e
r
c
e
n
t
 
c
o
m
p
l
e
t
e
 
u
p
o
n
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
'
s
 

a
p
p
r
o
v
a
l
 
o
f
 
O
 
&
 
M
 
m
a
n
u
a
l
.

3
.
3
.
2
0
 
 
 
A
n
t
i
c
i
p
a
t
e
d
 
A
d
v
e
r
s
e
 
W
e
a
t
h
e
r

P
a
r
a
g
r
a
p
h
 
a
p
p
l
i
c
a
b
l
e
 
t
o
 
c
o
n
t
r
a
c
t
s
 
w
i
t
h
 
c
l
a
u
s
e
 
e
n
t
i
t
l
e
d
 
T
I
M
E
 
E
X
T
E
N
S
I
O
N
S
 
F
O
R
 

U
N
U
S
U
A
L
L
Y
 
S
E
V
E
R
E
 
W
E
A
T
H
E
R
.
 
 
R
e
f
l
e
c
t
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
a
n
t
i
c
i
p
a
t
e
d
 
a
d
v
e
r
s
e
 

w
e
a
t
h
e
r
 
d
e
l
a
y
s
 
a
l
l
o
c
a
t
e
d
 
t
o
 
a
 
w
e
a
t
h
e
r
 
s
e
n
s
i
t
i
v
e
 
a
c
t
i
v
i
t
y
 
i
n
 
t
h
e
 
a
c
t
i
v
i
t
y
'
s
 

c
a
l
e
n
d
a
r
.

3
.
3
.
2
1
 
 
 
E
a
r
l
y
 
C
o
m
p
l
e
t
i
o
n
 
S
c
h
e
d
u
l
e
 
a
n
d
 
t
h
e
 
R
i
g
h
t
 
t
o
 
F
i
n
i
s
h
 
E
a
r
l
y

A
n
 
E
a
r
l
y
 
C
o
m
p
l
e
t
i
o
n
 
S
c
h
e
d
u
l
e
 
i
s
 
a
n
 
I
n
i
t
i
a
l
 
P
r
o
j
e
c
t
 
S
c
h
e
d
u
l
e
 
(
I
P
S
)
 
t
h
a
t
 

i
n
d
i
c
a
t
e
s
 
a
l
l
 
s
c
o
p
e
 
o
f
 
t
h
e
 
r
e
q
u
i
r
e
d
 
c
o
n
t
r
a
c
t
 
w
o
r
k
 
w
i
l
l
 
b
e
 
c
o
m
p
l
e
t
e
d
 
b
e
f
o
r
e
 

t
h
e
 
c
o
n
t
r
a
c
t
u
a
l
l
y
 
r
e
q
u
i
r
e
d
 
c
o
m
p
l
e
t
i
o
n
 
d
a
t
e
.
 

a
.
 
 
N
o
 
I
P
S
 
i
n
d
i
c
a
t
i
n
g
 
a
n
 
E
a
r
l
y
 
C
o
m
p
l
e
t
i
o
n
 
w
i
l
l
 
b
e
 
a
c
c
e
p
t
e
d
 
w
i
t
h
o
u
t
 
b
e
i
n
g
 

f
u
l
l
y
 
r
e
s
o
u
r
c
e
-
l
o
a
d
e
d
 
(
i
n
c
l
u
d
i
n
g
 
c
r
e
w
 
s
i
z
e
s
 
a
n
d
 
m
a
n
h
o
u
r
s
)
 
a
n
d
 
t
h
e
 

G
o
v
e
r
n
m
e
n
t
 
a
g
r
e
e
i
n
g
 
t
h
a
t
 
t
h
e
 
s
c
h
e
d
u
l
e
 
i
s
 
r
e
a
s
o
n
a
b
l
e
 
a
n
d
 
a
c
h
i
e
v
a
b
l
e
.
 

b
.
 
 
T
h
e
 
G
o
v
e
r
n
m
e
n
t
 
i
s
 
u
n
d
e
r
 
n
o
 
o
b
l
i
g
a
t
i
o
n
 
t
o
 
a
c
c
e
l
e
r
a
t
e
 
w
o
r
k
 
i
t
e
m
s
 
i
t
 
i
s
 

r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
t
o
 
e
n
s
u
r
e
 
t
h
a
t
 
t
h
e
 
e
a
r
l
y
 
c
o
m
p
l
e
t
i
o
n
 
i
s
 
m
e
t
 
n
o
r
 
i
s
 
i
t
 

r
e
s
p
o
n
s
i
b
l
e
 
t
o
 
m
o
d
i
f
y
 
i
n
c
r
e
m
e
n
t
a
l
 
f
u
n
d
i
n
g
 
(
i
f
 
a
p
p
l
i
c
a
b
l
e
)
 
f
o
r
 
t
h
e
 

p
r
o
j
e
c
t
 
t
o
 
m
e
e
t
 
t
h
e
 
c
o
n
t
r
a
c
t
o
r
'
s
 
a
c
c
e
l
e
r
a
t
e
d
 
w
o
r
k
.

3
.
4
 
 
 
P
R
O
J
E
C
T
 
S
C
H
E
D
U
L
E
 
S
U
B
M
I
S
S
I
O
N
S
 

P
r
o
v
i
d
e
 
t
h
e
 
s
u
b
m
i
s
s
i
o
n
s
 
a
s
 
d
e
s
c
r
i
b
e
d
 
b
e
l
o
w
.
 
 
T
h
e
 
d
a
t
a
 
C
D
/
D
V
D
,
 
r
e
p
o
r
t
s
,
 
a
n
d
 

n
e
t
w
o
r
k
 
d
i
a
g
r
a
m
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
e
a
c
h
 
s
u
b
m
i
s
s
i
o
n
 
a
r
e
 
c
o
n
t
a
i
n
e
d
 
i
n
 
p
a
r
a
g
r
a
p
h
 

S
U
B
M
I
S
S
I
O
N
 
R
E
Q
U
I
R
E
M
E
N
T
S
.
 
 
I
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
f
a
i
l
s
 
o
r
 
r
e
f
u
s
e
s
 
t
o
 
f
u
r
n
i
s
h
 

t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
 
a
n
d
 
s
c
h
e
d
u
l
e
 
u
p
d
a
t
e
s
 
a
s
 
s
e
t
 
f
o
r
t
h
 
h
e
r
e
i
n
,
 
t
h
e
n
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
 
w
i
l
l
 
b
e
 
d
e
e
m
e
d
 
n
o
t
 
t
o
 
h
a
v
e
 
p
r
o
v
i
d
e
d
 
a
n
 
e
s
t
i
m
a
t
e
 
u
p
o
n
 
w
h
i
c
h
 
a
 

p
r
o
g
r
e
s
s
 
p
a
y
m
e
n
t
 
c
a
n
 
b
e
 
m
a
d
e
.

R
e
v
i
e
w
 
c
o
m
m
e
n
t
s
 
m
a
d
e
 
b
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
o
n
 
t
h
e
 
s
c
h
e
d
u
l
e
(
s
)
 
d
o
 
n
o
t
 
r
e
l
i
e
v
e
 

t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
f
r
o
m
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
 
D
o
c
u
m
e
n
t
s
.

3
.
4
.
1
 
 
 
P
r
e
l
i
m
i
n
a
r
y
 
P
r
o
j
e
c
t
 
S
c
h
e
d
u
l
e
 
S
u
b
m
i
s
s
i
o
n

W
i
t
h
i
n
 
1
5
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
a
f
t
e
r
 
t
h
e
 
N
T
P
 
i
s
 
a
c
k
n
o
w
l
e
d
g
e
d
 
s
u
b
m
i
t
 
t
h
e
 

S
E
C
T
I
O
N
 
0
1
 
3
2
 
0
1
.
0
0
 
1
0
 
 
P
a
g
e
 
9



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

P
r
e
l
i
m
i
n
a
r
y
 
P
r
o
j
e
c
t
 
S
c
h
e
d
u
l
e
 
d
e
f
i
n
i
n
g
 
t
h
e
 
p
l
a
n
n
e
d
 
o
p
e
r
a
t
i
o
n
s
 
d
e
t
a
i
l
e
d
 
f
o
r
 

t
h
e
 
f
i
r
s
t
 
9
0
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
f
o
r
 
a
p
p
r
o
v
a
l
.
 
 
T
h
e
 
a
p
p
r
o
v
e
d
 
P
r
e
l
i
m
i
n
a
r
y
 
P
r
o
j
e
c
t
 

S
c
h
e
d
u
l
e
 
w
i
l
l
 
b
e
 
u
s
e
d
 
f
o
r
 
p
a
y
m
e
n
t
 
p
u
r
p
o
s
e
s
 
n
o
t
 
t
o
 
e
x
c
e
e
d
 
9
0
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 

a
f
t
e
r
 
N
T
P
.
 
 
C
o
m
p
l
e
t
e
l
y
 
c
o
s
t
 
l
o
a
d
 
t
h
e
 
P
r
e
l
i
m
i
n
a
r
y
 
P
r
o
j
e
c
t
 
S
c
h
e
d
u
l
e
 
t
o
 

b
a
l
a
n
c
e
 
t
h
e
 
c
o
n
t
r
a
c
t
 
a
w
a
r
d
 
C
L
I
N
S
 
s
h
o
w
n
 
o
n
 
t
h
e
 
P
r
i
c
e
 
S
c
h
e
d
u
l
e
.
 
 
T
h
e
 

P
r
e
l
i
m
i
n
a
r
y
 
P
r
o
j
e
c
t
 
S
c
h
e
d
u
l
e
 
m
a
y
 
b
e
 
s
u
m
m
a
r
y
 
i
n
 
n
a
t
u
r
e
 
f
o
r
 
t
h
e
 
r
e
m
a
i
n
i
n
g
 

p
e
r
f
o
r
m
a
n
c
e
 
p
e
r
i
o
d
.
 
I
t
 
m
u
s
t
 
b
e
 
e
a
r
l
y
 
s
t
a
r
t
 
a
n
d
 
l
a
t
e
 
f
i
n
i
s
h
 
c
o
n
s
t
r
a
i
n
e
d
 
a
n
d
 

l
o
g
i
c
a
l
l
y
 
t
i
e
d
 
a
s
 
s
p
e
c
i
f
i
e
d
.
 
 
T
h
e
 
P
r
e
l
i
m
i
n
a
r
y
 
P
r
o
j
e
c
t
 
S
c
h
e
d
u
l
e
 
f
o
r
m
s
 
t
h
e
 

b
a
s
i
s
 
f
o
r
 
t
h
e
 
I
n
i
t
i
a
l
 
P
r
o
j
e
c
t
 
S
c
h
e
d
u
l
e
 
s
p
e
c
i
f
i
e
d
 
h
e
r
e
i
n
 
a
n
d
 
m
u
s
t
 
i
n
c
l
u
d
e
 

a
l
l
 
o
f
 
t
h
e
 
r
e
q
u
i
r
e
d
 
p
l
a
n
 
a
n
d
 
p
r
o
g
r
a
m
 
p
r
e
p
a
r
a
t
i
o
n
s
,
 
s
u
b
m
i
s
s
i
o
n
s
 
a
n
d
 

a
p
p
r
o
v
a
l
s
 
i
d
e
n
t
i
f
i
e
d
 
i
n
 
t
h
e
 
c
o
n
t
r
a
c
t
 
(
f
o
r
 
e
x
a
m
p
l
e
,
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
P
l
a
n
,
 

S
a
f
e
t
y
 
P
l
a
n
,
 
a
n
d
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
P
r
o
t
e
c
t
i
o
n
 
P
l
a
n
)
 
a
s
 
w
e
l
l
 
a
s
 
d
e
s
i
g
n
 

a
c
t
i
v
i
t
i
e
s
,
 
p
l
a
n
n
e
d
 
s
u
b
m
i
s
s
i
o
n
s
 
o
f
 
a
l
l
 
e
a
r
l
y
 
d
e
s
i
g
n
 
p
a
c
k
a
g
e
s
,
 
p
e
r
m
i
t
t
i
n
g
 

a
c
t
i
v
i
t
i
e
s
,
 
d
e
s
i
g
n
 
r
e
v
i
e
w
 
c
o
n
f
e
r
e
n
c
e
 
a
c
t
i
v
i
t
i
e
s
,
 
a
n
d
 
o
t
h
e
r
 

n
o
n
-
c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
 
i
n
t
e
n
d
e
d
 
t
o
 
o
c
c
u
r
 
w
i
t
h
i
n
 
t
h
e
 
f
i
r
s
t
 
9
0
 
c
a
l
e
n
d
a
r
 

d
a
y
s
.
 
 
G
o
v
e
r
n
m
e
n
t
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
e
 
a
s
s
o
c
i
a
t
e
d
 
d
e
s
i
g
n
 
p
a
c
k
a
g
e
(
s
)
 
a
n
d
 
a
l
l
 

o
t
h
e
r
 
s
p
e
c
i
f
i
e
d
 
P
r
o
g
r
a
m
 
a
n
d
 
P
l
a
n
 
a
p
p
r
o
v
a
l
s
 
m
u
s
t
 
o
c
c
u
r
 
p
r
i
o
r
 
t
o
 
a
n
y
 
p
l
a
n
n
e
d
 

c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
.
 
 
A
c
t
i
v
i
t
y
 
c
o
d
e
 
a
n
y
 
a
c
t
i
v
i
t
i
e
s
 
t
h
a
t
 
a
r
e
 
s
u
m
m
a
r
y
 
i
n
 

n
a
t
u
r
e
 
a
f
t
e
r
 
t
h
e
 
f
i
r
s
t
 
9
0
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
w
i
t
h
 
B
i
d
 
I
t
e
m
 
(
C
L
I
N
)
 
c
o
d
e
 
(
B
I
D
I
)
,
 

R
e
s
p
o
n
s
i
b
i
l
i
t
y
 
C
o
d
e
 
(
R
E
S
P
)
 
a
n
d
 
F
e
a
t
u
r
e
 
o
f
 
W
o
r
k
 
c
o
d
e
 
(
F
O
W
)
.

3
.
4
.
2
 
 
 
I
n
i
t
i
a
l
 
P
r
o
j
e
c
t
 
S
c
h
e
d
u
l
e
 
S
u
b
m
i
s
s
i
o
n

S
u
b
m
i
t
 
t
h
e
 
I
n
i
t
i
a
l
 
P
r
o
j
e
c
t
 
S
c
h
e
d
u
l
e
 
f
o
r
 
a
p
p
r
o
v
a
l
 
w
i
t
h
i
n
 
3
0
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 

a
f
t
e
r
 
n
o
t
i
c
e
 
t
o
 
p
r
o
c
e
e
d
 
i
s
 
i
s
s
u
e
d
.
 
 
T
h
e
 
s
c
h
e
d
u
l
e
 
m
u
s
t
 
d
e
m
o
n
s
t
r
a
t
e
 
a
 

r
e
a
s
o
n
a
b
l
e
 
a
n
d
 
r
e
a
l
i
s
t
i
c
 
s
e
q
u
e
n
c
e
 
o
f
 
a
c
t
i
v
i
t
i
e
s
 
w
h
i
c
h
 
r
e
p
r
e
s
e
n
t
 
a
l
l
 
w
o
r
k
 

t
h
r
o
u
g
h
 
t
h
e
 
e
n
t
i
r
e
 
c
o
n
t
r
a
c
t
 
p
e
r
f
o
r
m
a
n
c
e
 
p
e
r
i
o
d
.
 
 
I
n
c
l
u
d
e
 
i
n
 
t
h
e
 

d
e
s
i
g
n
-
b
u
i
l
d
 
s
c
h
e
d
u
l
e
 
d
e
t
a
i
l
e
d
 
d
e
s
i
g
n
 
a
n
d
 
p
e
r
m
i
t
t
i
n
g
 
a
c
t
i
v
i
t
i
e
s
,
 
i
n
c
l
u
d
i
n
g
 

b
u
t
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
i
n
d
i
v
i
d
u
a
l
 
d
e
s
i
g
n
 
p
a
c
k
a
g
e
s
,
 
d
e
s
i
g
n
 

s
u
b
m
i
s
s
i
o
n
,
 
r
e
v
i
e
w
s
 
a
n
d
 
c
o
n
f
e
r
e
n
c
e
s
;
 
p
e
r
m
i
t
 
s
u
b
m
i
s
s
i
o
n
s
 
a
n
d
 
a
n
y
 
r
e
q
u
i
r
e
d
 

G
o
v
e
r
n
m
e
n
t
 
a
c
t
i
o
n
s
;
 
a
n
d
 
l
o
n
g
 
l
e
a
d
 
i
t
e
m
 
a
c
q
u
i
s
i
t
i
o
n
 
p
r
i
o
r
 
t
o
 
d
e
s
i
g
n
 

c
o
m
p
l
e
t
i
o
n
.
 
 
A
l
s
o
 
c
o
v
e
r
 
i
n
 
t
h
e
 
i
n
i
t
i
a
l
 
d
e
s
i
g
n
-
b
u
i
l
d
 
s
c
h
e
d
u
l
e
 
t
h
e
 
e
n
t
i
r
e
 

c
o
n
s
t
r
u
c
t
i
o
n
 
e
f
f
o
r
t
 
w
i
t
h
 
a
s
 
m
u
c
h
 
d
e
t
a
i
l
 
a
s
 
i
s
 
k
n
o
w
n
 
a
t
 
t
h
e
 
t
i
m
e
 
b
u
t
,
 
a
s
 
a
 

m
i
n
i
m
u
m
,
 
i
n
c
l
u
d
e
 
a
l
l
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
t
a
r
t
 
a
n
d
 
c
o
m
p
l
e
t
i
o
n
 
m
i
l
e
s
t
o
n
e
s
,
 
a
n
d
 

d
e
t
a
i
l
e
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
 
t
h
r
o
u
g
h
 
t
h
e
 
d
r
y
-
i
n
 
m
i
l
e
s
t
o
n
e
,
 
i
n
c
l
u
d
i
n
g
 

a
l
l
 
a
c
t
i
v
i
t
y
 
c
o
d
i
n
g
 
a
n
d
 
c
o
s
t
 
l
o
a
d
i
n
g
.
 
 
I
n
c
l
u
d
e
 
t
h
e
 
r
e
m
a
i
n
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
,
 

i
n
c
l
u
d
i
n
g
 
c
o
s
t
 
l
o
a
d
i
n
g
,
 
b
u
t
 
i
t
 
m
a
y
 
b
e
 
s
c
h
e
d
u
l
e
d
 
s
u
m
m
a
r
y
 
i
n
 
n
a
t
u
r
e
.
 
 
A
s
 
t
h
e
 

d
e
s
i
g
n
 
p
r
o
c
e
e
d
s
 
a
n
d
 
d
e
s
i
g
n
 
p
a
c
k
a
g
e
s
 
a
r
e
 
d
e
v
e
l
o
p
e
d
,
 
f
u
l
l
y
 
d
e
t
a
i
l
 
t
h
e
 

r
e
m
a
i
n
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
 
c
o
n
c
u
r
r
e
n
t
 
w
i
t
h
 
t
h
e
 
m
o
n
t
h
l
y
 
s
c
h
e
d
u
l
e
 

u
p
d
a
t
i
n
g
 
p
r
o
c
e
s
s
.
 
 
C
o
n
s
t
r
a
i
n
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
 
b
y
 
G
o
v
e
r
n
m
e
n
t
 

a
c
c
e
p
t
a
n
c
e
 
o
f
 
a
s
s
o
c
i
a
t
e
d
 
d
e
s
i
g
n
s
.
 
 
W
h
e
n
 
t
h
e
 
d
e
s
i
g
n
 
i
s
 
c
o
m
p
l
e
t
e
,
 

i
n
c
o
r
p
o
r
a
t
e
 
i
n
t
o
 
t
h
e
 
t
h
e
n
 
a
p
p
r
o
v
e
d
 
s
c
h
e
d
u
l
e
 
u
p
d
a
t
e
 
a
l
l
 
r
e
m
a
i
n
i
n
g
 
d
e
t
a
i
l
e
d
 

c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
 
t
h
a
t
 
a
r
e
 
p
l
a
n
n
e
d
 
t
o
 
o
c
c
u
r
 
a
f
t
e
r
 
t
h
e
 
d
r
y
-
i
n
 

m
i
l
e
s
t
o
n
e
.
 
 
N
o
 
p
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
w
o
r
k
 
i
t
e
m
s
 
n
o
t
 
f
u
l
l
y
 
d
e
t
a
i
l
e
d
 
i
n
 

t
h
e
 
P
r
o
j
e
c
t
 
S
c
h
e
d
u
l
e
.

3
.
4
.
2
.
1
 
 
 
D
e
s
i
g
n
 
P
a
c
k
a
g
e
 
S
c
h
e
d
u
l
e
 
S
u
b
m
i
s
s
i
o
n

W
i
t
h
 
e
a
c
h
 
d
e
s
i
g
n
 
p
a
c
k
a
g
e
 
s
u
b
m
i
t
t
e
d
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
,
 
s
u
b
m
i
t
 
a
 
f
r
a
g
n
e
t
 

s
c
h
e
d
u
l
e
 
e
x
t
r
a
c
t
e
d
 
f
r
o
m
 
t
h
e
 
t
h
e
n
 
c
u
r
r
e
n
t
 
P
r
e
l
i
m
i
n
a
r
y
,
 
I
n
i
t
i
a
l
 
o
r
 
U
p
d
a
t
e
d
 

s
c
h
e
d
u
l
e
 
w
h
i
c
h
 
c
o
v
e
r
s
 
t
h
e
 
a
c
t
i
v
i
t
i
e
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
a
t
 
D
e
s
i
g
n
 
P
a
c
k
a
g
e
 

i
n
c
l
u
d
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
,
 
p
r
o
c
u
r
e
m
e
n
t
 
a
n
d
 
p
e
r
m
i
t
t
i
n
g
 
a
c
t
i
v
i
t
i
e
s
.

3
.
4
.
3
 
 
 
P
e
r
i
o
d
i
c
 
S
c
h
e
d
u
l
e
 
U
p
d
a
t
e
s

U
p
d
a
t
e
 
t
h
e
 
P
r
o
j
e
c
t
 
S
c
h
e
d
u
l
e
 
o
n
 
a
 
r
e
g
u
l
a
r
 
b
a
s
i
s
,
 
m
o
n
t
h
l
y
 
a
t
 
a
 
m
i
n
i
m
u
m
.
 
 

P
r
o
v
i
d
e
 
a
 
d
r
a
f
t
 
P
e
r
i
o
d
i
c
 
S
c
h
e
d
u
l
e
 
U
p
d
a
t
e
 
f
o
r
 
r
e
v
i
e
w
 
a
t
 
t
h
e
 
s
c
h
e
d
u
l
e
 
u
p
d
a
t
e
 

m
e
e
t
i
n
g
s
 
a
s
 
p
r
e
s
c
r
i
b
e
d
 
i
n
 
t
h
e
 
p
a
r
a
g
r
a
p
h
 
P
E
R
I
O
D
I
C
 
S
C
H
E
D
U
L
E
 
U
P
D
A
T
E
 

S
E
C
T
I
O
N
 
0
1
 
3
2
 
0
1
.
0
0
 
1
0
 
 
P
a
g
e
 
1
0



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

M
E
E
T
I
N
G
S
.
 
 
T
h
e
s
e
 
u
p
d
a
t
e
s
 
w
i
l
l
 
e
n
a
b
l
e
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
t
o
 
a
s
s
e
s
s
 
C
o
n
t
r
a
c
t
o
r
'
s
 

p
r
o
g
r
e
s
s
.
 
 
U
p
d
a
t
e
 
t
h
e
 
s
c
h
e
d
u
l
e
 
t
o
 
i
n
c
l
u
d
e
 
d
e
t
a
i
l
e
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
 

a
s
 
t
h
e
 
d
e
s
i
g
n
 
p
r
o
g
r
e
s
s
e
s
,
 
b
u
t
 
n
o
t
 
l
a
t
e
r
 
t
h
a
n
 
t
h
e
 
s
u
b
m
i
s
s
i
o
n
 
o
f
 
t
h
e
 
f
i
n
a
l
 

u
n
-
r
e
v
i
e
w
e
d
 
d
e
s
i
g
n
 
s
u
b
m
i
s
s
i
o
n
 
f
o
r
 
e
a
c
h
 
s
e
p
a
r
a
t
e
 
d
e
s
i
g
n
 
p
a
c
k
a
g
e
.
 
 
T
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
m
a
y
 
r
e
q
u
i
r
e
 
s
u
b
m
i
s
s
i
o
n
 
o
f
 
d
e
t
a
i
l
e
d
 
s
c
h
e
d
u
l
e
 
a
c
t
i
v
i
t
i
e
s
 

f
o
r
 
a
n
y
 
d
i
s
t
i
n
c
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
t
h
a
t
 
i
s
 
s
t
a
r
t
e
d
 
p
r
i
o
r
 
t
o
 
s
u
b
m
i
s
s
i
o
n
 
o
f
 
a
 

f
i
n
a
l
 
d
e
s
i
g
n
 
s
u
b
m
i
s
s
i
o
n
 
i
f
 
s
u
c
h
 
a
c
t
i
v
i
t
y
 
i
s
 
a
u
t
h
o
r
i
z
e
d
.

a
.
 
 
U
p
d
a
t
e
 
i
n
f
o
r
m
a
t
i
o
n
 
i
n
c
l
u
d
i
n
g
 
A
c
t
u
a
l
 
S
t
a
r
t
 
D
a
t
e
s
 
(
A
S
)
,
 
A
c
t
u
a
l
 
F
i
n
i
s
h
 

D
a
t
e
s
 
(
A
F
)
,
 
R
e
m
a
i
n
i
n
g
 
D
u
r
a
t
i
o
n
s
 
(
R
D
)
,
 
a
n
d
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
 
i
s
 
s
u
b
j
e
c
t
 

t
o
 
t
h
e
 
a
p
p
r
o
v
a
l
 
o
f
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
a
t
 
t
h
e
 
m
e
e
t
i
n
g
.
 
 
 

b
.
 
 
A
S
 
a
n
d
 
A
F
 
d
a
t
e
s
 
m
u
s
t
 
m
a
t
c
h
 
t
h
e
 
d
a
t
e
(
s
)
 
r
e
p
o
r
t
e
d
 
o
n
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 

Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
R
e
p
o
r
t
 
f
o
r
 
a
n
 
a
c
t
i
v
i
t
y
 
s
t
a
r
t
 
o
r
 
f
i
n
i
s
h
.

3
.
5
 
 
 
S
U
B
M
I
S
S
I
O
N
 
R
E
Q
U
I
R
E
M
E
N
T
S

S
u
b
m
i
t
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
t
e
m
s
 
f
o
r
 
t
h
e
 
P
r
e
l
i
m
i
n
a
r
y
 
S
c
h
e
d
u
l
e
,
 
I
n
i
t
i
a
l
 
S
c
h
e
d
u
l
e
,
 

a
n
d
 
e
v
e
r
y
 
P
e
r
i
o
d
i
c
 
S
c
h
e
d
u
l
e
 
U
p
d
a
t
e
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
l
i
f
e
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
:

3
.
5
.
1
 
 
 
D
a
t
a
 
C
D
/
D
V
D
s

P
r
o
v
i
d
e
 
t
w
o
 
s
e
t
s
 
o
f
 
d
a
t
a
 
C
D
/
D
V
D
s
 
c
o
n
t
a
i
n
i
n
g
 
t
h
e
 
c
u
r
r
e
n
t
 
p
r
o
j
e
c
t
 
s
c
h
e
d
u
l
e
 

a
n
d
 
a
l
l
 
p
r
e
v
i
o
u
s
l
y
 
s
u
b
m
i
t
t
e
d
 
s
c
h
e
d
u
l
e
s
 
i
n
 
t
h
e
 
f
o
r
m
a
t
 
o
f
 
t
h
e
 
s
c
h
e
d
u
l
i
n
g
 

s
o
f
t
w
a
r
e
 
(
f
o
r
 
e
x
a
m
p
l
e
,
 
.
x
e
r
)
.
 
 
A
l
s
o
 
i
n
c
l
u
d
e
 
o
n
 
t
h
e
 
d
a
t
a
 
C
D
/
D
V
D
s
 
t
h
e
 

N
a
r
r
a
t
i
v
e
 
R
e
p
o
r
t
 
a
n
d
 
a
l
l
 
r
e
q
u
i
r
e
d
 
S
c
h
e
d
u
l
e
 
R
e
p
o
r
t
s
.
 
 
L
a
b
e
l
 
e
a
c
h
 
C
D
/
D
V
D
 

i
n
d
i
c
a
t
i
n
g
 
t
h
e
 
t
y
p
e
 
o
f
 
s
c
h
e
d
u
l
e
 
(
P
r
e
l
i
m
i
n
a
r
y
,
 
I
n
i
t
i
a
l
,
 
U
p
d
a
t
e
)
,
 
f
u
l
l
 

c
o
n
t
r
a
c
t
 
n
u
m
b
e
r
,
 
D
a
t
a
 
D
a
t
e
 
a
n
d
 
f
i
l
e
 
n
a
m
e
.
 
 
E
a
c
h
 
s
c
h
e
d
u
l
e
 
m
u
s
t
 
h
a
v
e
 
a
 

u
n
i
q
u
e
 
f
i
l
e
 
n
a
m
e
 
a
n
d
 
u
s
e
 
p
r
o
j
e
c
t
 
s
p
e
c
i
f
i
c
 
s
e
t
t
i
n
g
s
.

3
.
5
.
2
 
 
 
N
a
r
r
a
t
i
v
e
 
R
e
p
o
r
t

P
r
o
v
i
d
e
 
a
 
N
a
r
r
a
t
i
v
e
 
R
e
p
o
r
t
 
w
i
t
h
 
e
a
c
h
 
s
c
h
e
d
u
l
e
 
s
u
b
m
i
s
s
i
o
n
.
 
 
T
h
e
 
N
a
r
r
a
t
i
v
e
 

R
e
p
o
r
t
 
i
s
 
e
x
p
e
c
t
e
d
 
t
o
 
c
o
m
m
u
n
i
c
a
t
e
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
t
h
e
 
t
h
o
r
o
u
g
h
 
a
n
a
l
y
s
i
s
 

o
f
 
t
h
e
 
s
c
h
e
d
u
l
e
 
o
u
t
p
u
t
 
a
n
d
 
t
h
e
 
p
l
a
n
s
 
t
o
 
c
o
m
p
e
n
s
a
t
e
 
f
o
r
 
a
n
y
 
p
r
o
b
l
e
m
s
,
 

e
i
t
h
e
r
 
c
u
r
r
e
n
t
 
o
r
 
p
o
t
e
n
t
i
a
l
,
 
w
h
i
c
h
 
a
r
e
 
r
e
v
e
a
l
e
d
 
t
h
r
o
u
g
h
 
t
h
a
t
 
a
n
a
l
y
s
i
s
.
 
 

I
n
c
l
u
d
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
a
s
 
m
i
n
i
m
u
m
 
i
n
 
t
h
e
 
N
a
r
r
a
t
i
v
e
 
R
e
p
o
r
t
:
 

a
.
 
 
I
d
e
n
t
i
f
y
 
a
n
d
 
d
i
s
c
u
s
s
 
t
h
e
 
w
o
r
k
 
s
c
h
e
d
u
l
e
d
 
t
o
 
s
t
a
r
t
 
i
n
 
t
h
e
 
n
e
x
t
 
u
p
d
a
t
e
 

p
e
r
i
o
d
.
 

b
.
 
 
A
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
a
c
t
i
v
i
t
i
e
s
 
a
l
o
n
g
 
t
h
e
 
t
w
o
 
m
o
s
t
 
c
r
i
t
i
c
a
l
 
p
a
t
h
s
 
w
h
e
r
e
 

t
h
e
 
t
o
t
a
l
 
f
l
o
a
t
 
i
s
 
l
e
s
s
 
t
h
a
n
 
o
r
 
e
q
u
a
l
 
t
o
 
2
0
 
w
o
r
k
 
d
a
y
s
.
 

c
.
 
 
A
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
c
u
r
r
e
n
t
 
a
n
d
 
a
n
t
i
c
i
p
a
t
e
d
 
p
r
o
b
l
e
m
 
a
r
e
a
s
 
o
r
 
d
e
l
a
y
i
n
g
 

f
a
c
t
o
r
s
 
a
n
d
 
t
h
e
i
r
 
i
m
p
a
c
t
 
a
n
d
 
a
n
 
e
x
p
l
a
n
a
t
i
o
n
 
o
f
 
c
o
r
r
e
c
t
i
v
e
 
a
c
t
i
o
n
s
 

t
a
k
e
n
 
o
r
 
r
e
q
u
i
r
e
d
 
t
o
 
b
e
 
t
a
k
e
n
.
 

d
.
 
 
I
d
e
n
t
i
f
y
 
a
n
d
 
e
x
p
l
a
i
n
 
w
h
y
 
a
c
t
i
v
i
t
i
e
s
 
b
a
s
e
d
 
o
n
 
t
h
e
i
r
 
c
a
l
c
u
l
a
t
e
d
 
l
a
t
e
 

d
a
t
e
s
 
s
h
o
u
l
d
 
h
a
v
e
 
e
i
t
h
e
r
 
s
t
a
r
t
e
d
 
o
r
 
f
i
n
i
s
h
e
d
 
d
u
r
i
n
g
 
t
h
e
 
u
p
d
a
t
e
 
p
e
r
i
o
d
 

b
u
t
 
d
i
d
 
n
o
t
.
 

e
.
 
 
I
d
e
n
t
i
f
y
 
a
n
d
 
d
i
s
c
u
s
s
 
a
l
l
 
s
c
h
e
d
u
l
e
 
c
h
a
n
g
e
s
 
b
y
 
a
c
t
i
v
i
t
y
 
I
D
 
a
n
d
 
a
c
t
i
v
i
t
y
 

n
a
m
e
 
i
n
c
l
u
d
i
n
g
 
w
h
a
t
 
s
p
e
c
i
f
i
c
a
l
l
y
 
w
a
s
 
c
h
a
n
g
e
d
 
a
n
d
 
w
h
y
 
t
h
e
 
c
h
a
n
g
e
 
w
a
s
 

n
e
e
d
e
d
.
 
 
I
n
c
l
u
d
e
 
a
t
 
a
 
m
i
n
i
m
u
m
 
n
e
w
 
a
n
d
 
d
e
l
e
t
e
d
 
a
c
t
i
v
i
t
i
e
s
,
 
l
o
g
i
c
 

c
h
a
n
g
e
s
,
 
d
u
r
a
t
i
o
n
 
c
h
a
n
g
e
s
,
 
c
a
l
e
n
d
a
r
 
c
h
a
n
g
e
s
,
 
l
a
g
 
c
h
a
n
g
e
s
,
 
r
e
s
o
u
r
c
e
 

c
h
a
n
g
e
s
,
 
a
n
d
 
a
c
t
u
a
l
 
s
t
a
r
t
 
a
n
d
 
f
i
n
i
s
h
 
d
a
t
e
 
c
h
a
n
g
e
s
.

f
.
 
 
I
d
e
n
t
i
f
y
 
a
n
d
 
d
i
s
c
u
s
s
 
o
u
t
-
o
f
-
s
e
q
u
e
n
c
e
 
w
o
r
k
.
 

S
E
C
T
I
O
N
 
0
1
 
3
2
 
0
1
.
0
0
 
1
0
 
 
P
a
g
e
 
1
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
5
.
3
 
 
 
S
c
h
e
d
u
l
e
 
R
e
p
o
r
t
s

T
h
e
 
f
o
r
m
a
t
,
 
f
i
l
t
e
r
i
n
g
,
 
o
r
g
a
n
i
z
i
n
g
 
a
n
d
 
s
o
r
t
i
n
g
 
f
o
r
 
e
a
c
h
 
s
c
h
e
d
u
l
e
 
r
e
p
o
r
t
 

w
i
l
l
 
b
e
 
a
s
 
d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
T
y
p
i
c
a
l
l
y
,
 
r
e
p
o
r
t
s
 
 

c
o
n
t
a
i
n
 
A
c
t
i
v
i
t
y
 
N
u
m
b
e
r
s
,
 
A
c
t
i
v
i
t
y
 
D
e
s
c
r
i
p
t
i
o
n
,
 
O
r
i
g
i
n
a
l
 
D
u
r
a
t
i
o
n
,
 

R
e
m
a
i
n
i
n
g
 
D
u
r
a
t
i
o
n
,
 
E
a
r
l
y
 
S
t
a
r
t
 
D
a
t
e
,
 
E
a
r
l
y
 
F
i
n
i
s
h
 
D
a
t
e
,
 
L
a
t
e
 
S
t
a
r
t
 
D
a
t
e
,
 

L
a
t
e
 
F
i
n
i
s
h
 
D
a
t
e
,
 
T
o
t
a
l
 
F
l
o
a
t
,
 
A
c
t
u
a
l
 
S
t
a
r
t
 
D
a
t
e
,
 
A
c
t
u
a
l
 
F
i
n
i
s
h
 
D
a
t
e
,
 
a
n
d
 

P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
.
 
 
P
r
o
v
i
d
e
 
t
h
e
 
r
e
p
o
r
t
s
 
e
l
e
c
t
r
o
n
i
c
a
l
l
y
 
i
n
 
.
p
d
f
 
f
o
r
m
a
t
.
 
 
T
h
e
 

f
o
l
l
o
w
i
n
g
 
l
i
s
t
s
 
t
y
p
i
c
a
l
 
r
e
p
o
r
t
s
 
t
h
a
t
 
w
i
l
l
 
b
e
 
r
e
q
u
e
s
t
e
d
:
 

3
.
5
.
3
.
1
 
 
 
A
c
t
i
v
i
t
y
 
R
e
p
o
r
t

L
i
s
t
 
o
f
 
a
l
l
 
a
c
t
i
v
i
t
i
e
s
 
s
o
r
t
e
d
 
a
c
c
o
r
d
i
n
g
 
t
o
 
a
c
t
i
v
i
t
y
 
n
u
m
b
e
r
.

3
.
5
.
3
.
2
 
 
 
L
o
g
i
c
 
R
e
p
o
r
t

L
i
s
t
 
o
f
 
d
e
t
a
i
l
e
d
 
p
r
e
d
e
c
e
s
s
o
r
 
a
n
d
 
s
u
c
c
e
s
s
o
r
 
a
c
t
i
v
i
t
i
e
s
 
f
o
r
 
e
v
e
r
y
 
a
c
t
i
v
i
t
y
 

i
n
 
a
s
c
e
n
d
i
n
g
 
o
r
d
e
r
 
b
y
 
a
c
t
i
v
i
t
y
 
n
u
m
b
e
r
.

3
.
5
.
3
.
3
 
 
 
T
o
t
a
l
 
F
l
o
a
t
 
R
e
p
o
r
t

A
 
l
i
s
t
 
o
f
 
a
l
l
 
i
n
c
o
m
p
l
e
t
e
 
a
c
t
i
v
i
t
i
e
s
 
s
o
r
t
e
d
 
i
n
 
a
s
c
e
n
d
i
n
g
 
o
r
d
e
r
 
o
f
 
t
o
t
a
l
 

f
l
o
a
t
.
 
 
L
i
s
t
 
a
c
t
i
v
i
t
i
e
s
 
w
h
i
c
h
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
a
m
o
u
n
t
 
o
f
 
t
o
t
a
l
 
f
l
o
a
t
 
i
n
 

a
s
c
e
n
d
i
n
g
 
o
r
d
e
r
 
o
f
 
E
a
r
l
y
 
S
t
a
r
t
 
D
a
t
e
s
.
 
 
D
o
 
n
o
t
 
s
h
o
w
 
c
o
m
p
l
e
t
e
d
 
a
c
t
i
v
i
t
i
e
s
 
o
n
 

t
h
i
s
 
r
e
p
o
r
t
.

3
.
5
.
3
.
4
 
 
 
E
a
r
n
i
n
g
s
 
R
e
p
o
r
t
 
b
y
 
C
L
I
N

A
 
c
o
m
p
i
l
a
t
i
o
n
 
o
f
 
t
h
e
 
T
o
t
a
l
 
E
a
r
n
i
n
g
s
 
o
n
 
t
h
e
 
p
r
o
j
e
c
t
 
f
r
o
m
 
t
h
e
 
N
T
P
 
t
o
 
t
h
e
 

d
a
t
a
 
d
a
t
e
,
 
w
h
i
c
h
 
r
e
f
l
e
c
t
s
 
t
h
e
 
e
a
r
n
i
n
g
s
 
o
f
 
a
c
t
i
v
i
t
i
e
s
 
b
a
s
e
d
 
o
n
 
t
h
e
 

a
g
r
e
e
m
e
n
t
s
 
m
a
d
e
 
i
n
 
t
h
e
 
s
c
h
e
d
u
l
e
 
u
p
d
a
t
e
 
m
e
e
t
i
n
g
 
d
e
f
i
n
e
d
 
h
e
r
e
i
n
.
 
 
P
r
o
v
i
d
e
d
 
a
 

c
o
m
p
l
e
t
e
 
s
c
h
e
d
u
l
e
 
u
p
d
a
t
e
 
h
a
s
 
b
e
e
n
 
f
u
r
n
i
s
h
e
d
,
 
t
h
i
s
 
r
e
p
o
r
t
 
s
e
r
v
e
s
 
a
s
 
t
h
e
 

b
a
s
i
s
 
o
f
 
d
e
t
e
r
m
i
n
i
n
g
 
p
r
o
g
r
e
s
s
 
p
a
y
m
e
n
t
s
.
 
 
G
r
o
u
p
 
a
c
t
i
v
i
t
i
e
s
 
b
y
 
C
L
I
N
 
n
u
m
b
e
r
 

a
n
d
 
s
o
r
t
 
b
y
 
a
c
t
i
v
i
t
y
 
n
u
m
b
e
r
.
 
 
P
r
o
v
i
d
e
 
a
 
t
o
t
a
l
 
C
L
I
N
 
p
e
r
c
e
n
t
 
e
a
r
n
e
d
 
v
a
l
u
e
,
 

C
L
I
N
 
p
e
r
c
e
n
t
 
c
o
m
p
l
e
t
e
,
 
a
n
d
 
p
r
o
j
e
c
t
 
p
e
r
c
e
n
t
 
c
o
m
p
l
e
t
e
.
 
 
T
h
e
 
p
r
i
n
t
e
d
 
r
e
p
o
r
t
 

m
u
s
t
 
c
o
n
t
a
i
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
f
o
r
 
e
a
c
h
 
a
c
t
i
v
i
t
y
:
 
t
h
e
 
A
c
t
i
v
i
t
y
 
N
u
m
b
e
r
,
 

A
c
t
i
v
i
t
y
 
D
e
s
c
r
i
p
t
i
o
n
,
 
O
r
i
g
i
n
a
l
 
B
u
d
g
e
t
e
d
 
A
m
o
u
n
t
,
 
E
a
r
n
i
n
g
s
 
t
o
 
D
a
t
e
,
 
E
a
r
n
i
n
g
s
 

t
h
i
s
 
p
e
r
i
o
d
,
 
T
o
t
a
l
 
Q
u
a
n
t
i
t
y
,
 
Q
u
a
n
t
i
t
y
 
t
o
 
D
a
t
e
,
 
a
n
d
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
 
(
b
a
s
e
d
 

o
n
 
c
o
s
t
)
.

3
.
5
.
3
.
5
 
 
 
S
c
h
e
d
u
l
e
 
L
o
g

P
r
o
v
i
d
e
 
a
 
S
c
h
e
d
u
l
i
n
g
/
L
e
v
e
l
i
n
g
 
R
e
p
o
r
t
 
g
e
n
e
r
a
t
e
d
 
f
r
o
m
 
t
h
e
 
c
u
r
r
e
n
t
 
p
r
o
j
e
c
t
 

s
c
h
e
d
u
l
e
 
b
e
i
n
g
 
s
u
b
m
i
t
t
e
d
.

3
.
5
.
4
 
 
 
N
e
t
w
o
r
k
 
D
i
a
g
r
a
m

T
h
e
 
N
e
t
w
o
r
k
 
D
i
a
g
r
a
m
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
t
h
e
 
P
r
e
l
i
m
i
n
a
r
y
,
 
I
n
i
t
i
a
l
,
 
a
n
d
 
P
e
r
i
o
d
i
c
 

U
p
d
a
t
e
s
.
 
 
D
e
p
i
c
t
 
a
n
d
 
d
i
s
p
l
a
y
 
t
h
e
 
o
r
d
e
r
 
a
n
d
 
i
n
t
e
r
d
e
p
e
n
d
e
n
c
e
 
o
f
 
a
c
t
i
v
i
t
i
e
s
 

a
n
d
 
t
h
e
 
s
e
q
u
e
n
c
e
 
i
n
 
w
h
i
c
h
 
t
h
e
 
w
o
r
k
 
i
s
 
t
o
 
b
e
 
a
c
c
o
m
p
l
i
s
h
e
d
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
w
i
l
l
 
u
s
e
,
 
b
u
t
 
i
s
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
,
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
c
o
n
d
i
t
i
o
n
s
 
t
o
 

r
e
v
i
e
w
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
t
h
i
s
 
p
a
r
a
g
r
a
p
h
:
 

3
.
5
.
4
.
1
 
 
 
C
o
n
t
i
n
u
o
u
s
 
F
l
o
w

S
h
o
w
 
a
 
c
o
n
t
i
n
u
o
u
s
 
f
l
o
w
 
f
r
o
m
 
l
e
f
t
 
t
o
 
r
i
g
h
t
 
w
i
t
h
 
n
o
 
a
r
r
o
w
s
 
f
r
o
m
 
r
i
g
h
t
 
t
o
 

l
e
f
t
.
 
 
S
h
o
w
 
t
h
e
 
a
c
t
i
v
i
t
y
 
n
u
m
b
e
r
,
 
d
e
s
c
r
i
p
t
i
o
n
,
 
d
u
r
a
t
i
o
n
,
 
a
n
d
 
e
s
t
i
m
a
t
e
d
 

e
a
r
n
e
d
 
v
a
l
u
e
 
o
n
 
t
h
e
 
d
i
a
g
r
a
m
.
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m
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r
i
c
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r
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o
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S
i
t
e
,
 
P
a
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t
 
1
 
B
W

4
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9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
5
.
4
.
2
 
 
 
P
r
o
j
e
c
t
 
M
i
l
e
s
t
o
n
e
 
D
a
t
e
s

S
h
o
w
 
d
a
t
e
s
 
o
n
 
t
h
e
 
d
i
a
g
r
a
m
 
f
o
r
 
s
t
a
r
t
 
o
f
 
p
r
o
j
e
c
t
,
 
a
n
y
 
c
o
n
t
r
a
c
t
 
r
e
q
u
i
r
e
d
 

i
n
t
e
r
i
m
 
c
o
m
p
l
e
t
i
o
n
 
d
a
t
e
s
,
 
a
n
d
 
c
o
n
t
r
a
c
t
 
c
o
m
p
l
e
t
i
o
n
 
d
a
t
e
s
.

3
.
5
.
4
.
3
 
 
 
C
r
i
t
i
c
a
l
 
P
a
t
h

S
h
o
w
 
a
l
l
 
a
c
t
i
v
i
t
i
e
s
 
o
n
 
t
h
e
 
c
r
i
t
i
c
a
l
 
p
a
t
h
.
 
 
T
h
e
 
c
r
i
t
i
c
a
l
 
p
a
t
h
 
i
s
 
d
e
f
i
n
e
d
 
a
s
 

t
h
e
 
l
o
n
g
e
s
t
 
p
a
t
h
.

3
.
5
.
4
.
4
 
 
 
B
a
n
d
i
n
g

O
r
g
a
n
i
z
e
 
a
c
t
i
v
i
t
i
e
s
 
u
s
i
n
g
 
t
h
e
 
W
B
S
 
o
r
 
a
s
 
o
t
h
e
r
w
i
s
e
 
d
i
r
e
c
t
e
d
 
t
o
 
a
s
s
i
s
t
 
i
n
 

t
h
e
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e
 
a
c
t
i
v
i
t
y
 
s
e
q
u
e
n
c
e
.
 
 
T
y
p
i
c
a
l
l
y
,
 
t
h
i
s
 
f
l
o
w
 
w
i
l
l
 

g
r
o
u
p
 
a
c
t
i
v
i
t
i
e
s
 
b
y
 
m
a
j
o
r
 
e
l
e
m
e
n
t
s
 
o
f
 
w
o
r
k
,
 
c
a
t
e
g
o
r
y
 
o
f
 
w
o
r
k
,
 
w
o
r
k
 
a
r
e
a
 

a
n
d
/
o
r
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
.

3
.
5
.
4
.
5
 
 
 
C
a
s
h
 
F
l
o
w
 
/
 
S
c
h
e
d
u
l
e
 
V
a
r
i
a
n
c
e
 
C
o
n
t
r
o
l
 
(
S
V
C
)
 
D
i
a
g
r
a
m

W
i
t
h
 
e
a
c
h
 
s
c
h
e
d
u
l
e
 
s
u
b
m
i
s
s
i
o
n
,
 
p
r
o
v
i
d
e
 
a
 
S
V
C
 
d
i
a
g
r
a
m
 
s
h
o
w
i
n
g
 
1
)
 
C
a
s
h
 
F
l
o
w
 

S
-
C
u
r
v
e
s
 
i
n
d
i
c
a
t
i
n
g
 
p
l
a
n
n
e
d
 
p
r
o
j
e
c
t
 
c
o
s
t
 
b
a
s
e
d
 
o
n
 
p
r
o
j
e
c
t
e
d
 
e
a
r
l
y
 
a
n
d
 
l
a
t
e
 

a
c
t
i
v
i
t
y
 
f
i
n
i
s
h
 
d
a
t
e
s
,
 
a
n
d
 
2
)
 
E
a
r
n
e
d
 
V
a
l
u
e
 
t
o
-
d
a
t
e
.

3
.
6
 
 
 
P
E
R
I
O
D
I
C
 
S
C
H
E
D
U
L
E
 
U
P
D
A
T
E

3
.
6
.
1
 
 
 
P
e
r
i
o
d
i
c
 
S
c
h
e
d
u
l
e
 
U
p
d
a
t
e
 
M
e
e
t
i
n
g
s

C
o
n
d
u
c
t
 
p
e
r
i
o
d
i
c
 
s
c
h
e
d
u
l
e
 
u
p
d
a
t
e
 
m
e
e
t
i
n
g
s
 
f
o
r
 
t
h
e
 
p
u
r
p
o
s
e
 
o
f
 
r
e
v
i
e
w
i
n
g
 
t
h
e
 

p
r
o
p
o
s
e
d
 
P
e
r
i
o
d
i
c
 
S
c
h
e
d
u
l
e
 
U
p
d
a
t
e
,
 
N
a
r
r
a
t
i
v
e
 
R
e
p
o
r
t
,
 
S
c
h
e
d
u
l
e
 
R
e
p
o
r
t
s
,
 
a
n
d
 

p
r
o
g
r
e
s
s
 
p
a
y
m
e
n
t
.
 
 
C
o
n
d
u
c
t
 
m
e
e
t
i
n
g
s
 
a
t
 
l
e
a
s
t
 
m
o
n
t
h
l
y
 
w
i
t
h
i
n
 
f
i
v
e
 
d
a
y
s
 
o
f
 

t
h
e
 
p
r
o
p
o
s
e
d
 
s
c
h
e
d
u
l
e
 
d
a
t
a
 
d
a
t
e
.
 
 
P
r
o
v
i
d
e
 
a
 
p
r
e
s
e
n
t
a
t
i
o
n
 
w
h
i
c
h
 
a
l
l
o
w
s
 
a
l
l
 

m
e
e
t
i
n
g
 
p
a
r
t
i
c
i
p
a
n
t
s
 
t
o
 
v
i
e
w
 
t
h
e
 
p
r
o
p
o
s
e
d
 
s
c
h
e
d
u
l
e
 
d
u
r
i
n
g
 
t
h
e
 
m
e
e
t
i
n
g
.
 
 

T
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
a
u
t
h
o
r
i
z
e
d
 
s
c
h
e
d
u
l
e
r
 
m
u
s
t
 
o
r
g
a
n
i
z
e
,
 
g
r
o
u
p
,
 
s
o
r
t
,
 
f
i
l
t
e
r
,
 

p
e
r
f
o
r
m
 
s
c
h
e
d
u
l
e
 
r
e
v
i
s
i
o
n
s
 
a
s
 
n
e
e
d
e
d
 
a
n
d
 
r
e
v
i
e
w
 
f
u
n
c
t
i
o
n
s
 
a
s
 
r
e
q
u
e
s
t
e
d
 
b
y
 

t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
a
n
d
/
o
r
 
G
o
v
e
r
n
m
e
n
t
.
 
 
T
h
e
 
m
e
e
t
i
n
g
 
i
s
 
a
 
w
o
r
k
i
n
g
 
i
n
t
e
r
a
c
t
i
v
e
 

e
x
c
h
a
n
g
e
 
w
h
i
c
h
 
a
l
l
o
w
s
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
a
n
d
 
C
o
n
t
r
a
c
t
o
r
 
t
h
e
 
o
p
p
o
r
t
u
n
i
t
y
 
t
o
 

r
e
v
i
e
w
 
t
h
e
 
u
p
d
a
t
e
d
 
s
c
h
e
d
u
l
e
 
o
n
 
a
 
r
e
a
l
 
t
i
m
e
 
a
n
d
 
i
n
t
e
r
a
c
t
i
v
e
 
b
a
s
i
s
.
 
 
T
h
e
 

m
e
e
t
i
n
g
 
w
i
l
l
 
l
a
s
t
 
n
o
 
l
o
n
g
e
r
 
t
h
a
n
 
2
 
h
o
u
r
s
.
 
 
P
r
o
v
i
d
e
 
a
 
d
r
a
f
t
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 

n
a
r
r
a
t
i
v
e
 
r
e
p
o
r
t
 
a
n
d
 
s
c
h
e
d
u
l
e
 
d
a
t
a
 
f
i
l
e
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
a
 
m
i
n
i
m
u
m
 
o
f
 
t
w
o
 

w
o
r
k
d
a
y
s
 
i
n
 
a
d
v
a
n
c
e
 
o
f
 
t
h
e
 
m
e
e
t
i
n
g
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
P
r
o
j
e
c
t
 
M
a
n
a
g
e
r
 
a
n
d
 

s
c
h
e
d
u
l
e
r
 
m
u
s
t
 
a
t
t
e
n
d
 
t
h
e
 
m
e
e
t
i
n
g
 
w
i
t
h
 
t
h
e
 
a
u
t
h
o
r
i
z
e
d
 
r
e
p
r
e
s
e
n
t
a
t
i
v
e
 
o
f
 

t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
S
u
p
e
r
i
n
t
e
n
d
e
n
t
s
,
 
f
o
r
e
m
e
n
 
a
n
d
 
m
a
j
o
r
 

s
u
b
c
o
n
t
r
a
c
t
o
r
s
 
m
u
s
t
 
a
t
t
e
n
d
 
t
h
e
 
m
e
e
t
i
n
g
 
a
s
 
r
e
q
u
i
r
e
d
 
t
o
 
d
i
s
c
u
s
s
 
t
h
e
 
p
r
o
j
e
c
t
 

s
c
h
e
d
u
l
e
 
a
n
d
 
w
o
r
k
.
 
 
F
o
l
l
o
w
i
n
g
 
t
h
e
 
p
e
r
i
o
d
i
c
 
s
c
h
e
d
u
l
e
 
u
p
d
a
t
e
 
m
e
e
t
i
n
g
,
 
m
a
k
e
 

c
o
r
r
e
c
t
i
o
n
s
 
t
o
 
t
h
e
 
d
r
a
f
t
 
s
u
b
m
i
s
s
i
o
n
.
 
 
I
n
c
l
u
d
e
 
o
n
l
y
 
t
h
o
s
e
 
c
h
a
n
g
e
s
 
a
p
p
r
o
v
e
d
 

b
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
i
n
 
t
h
e
 
s
u
b
m
i
s
s
i
o
n
 
a
n
d
 
i
n
v
o
i
c
e
 
f
o
r
 
p
a
y
m
e
n
t
.
 

3
.
6
.
2
 
 
 
U
p
d
a
t
e
 
S
u
b
m
i
s
s
i
o
n
 
F
o
l
l
o
w
i
n
g
 
P
r
o
g
r
e
s
s
 
M
e
e
t
i
n
g

S
u
b
m
i
t
 
t
h
e
 
c
o
m
p
l
e
t
e
 
P
e
r
i
o
d
i
c
 
S
c
h
e
d
u
l
e
 
U
p
d
a
t
e
 
o
f
 
t
h
e
 
P
r
o
j
e
c
t
 
S
c
h
e
d
u
l
e
 

c
o
n
t
a
i
n
i
n
g
 
a
l
l
 
a
p
p
r
o
v
e
d
 
p
r
o
g
r
e
s
s
,
 
r
e
v
i
s
i
o
n
s
,
 
a
n
d
 
a
d
j
u
s
t
m
e
n
t
s
,
 
p
u
r
s
u
a
n
t
 
t
o
 

p
a
r
a
g
r
a
p
h
 
S
U
B
M
I
S
S
I
O
N
 
R
E
Q
U
I
R
E
M
E
N
T
S
 
n
o
t
 
l
a
t
e
r
 
t
h
a
n
 
4
 
w
o
r
k
 
d
a
y
s
 
a
f
t
e
r
 
t
h
e
 

p
e
r
i
o
d
i
c
 
s
c
h
e
d
u
l
e
 
u
p
d
a
t
e
 
m
e
e
t
i
n
g
.
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W
E
E
K
L
Y
 
P
R
O
G
R
E
S
S
 
M
E
E
T
I
N
G
S

C
o
n
d
u
c
t
 
a
 
w
e
e
k
l
y
 
m
e
e
t
i
n
g
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
b
e
t
w
e
e
n
 
t
h
e
 
m
e
e
t
i
n
g
s
 

d
e
s
c
r
i
b
e
d
 
i
n
 
p
a
r
a
g
r
a
p
h
 
e
n
t
i
t
l
e
d
 
P
E
R
I
O
D
I
C
 
S
C
H
E
D
U
L
E
 
U
P
D
A
T
E
 
M
E
E
T
I
N
G
S
 
f
o
r
 
t
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
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P
a
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t
 
1
 
B
W
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A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

p
u
r
p
o
s
e
 
o
f
 
j
o
i
n
t
l
y
 
r
e
v
i
e
w
i
n
g
 
t
h
e
 
a
c
t
u
a
l
 
p
r
o
g
r
e
s
s
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
a
s
 

c
o
m
p
a
r
e
d
 
t
o
 
t
h
e
 
a
s
 
p
l
a
n
n
e
d
 
p
r
o
g
r
e
s
s
 
a
n
d
 
t
o
 
r
e
v
i
e
w
 
p
l
a
n
n
e
d
 
a
c
t
i
v
i
t
i
e
s
 
f
o
r
 

t
h
e
 
u
p
c
o
m
i
n
g
 
t
w
o
 
w
e
e
k
s
.
 
 
U
s
e
 
t
h
e
 
c
u
r
r
e
n
t
 
a
p
p
r
o
v
e
d
 
s
c
h
e
d
u
l
e
 
u
p
d
a
t
e
 
f
o
r
 
t
h
e
 

p
u
r
p
o
s
e
s
 
o
f
 
t
h
i
s
 
m
e
e
t
i
n
g
 
a
n
d
 
f
o
r
 
t
h
e
 
p
r
o
d
u
c
t
i
o
n
 
a
n
d
 
r
e
v
i
e
w
 
o
f
 
r
e
p
o
r
t
s
.
 
 
A
t
 

t
h
e
 
w
e
e
k
l
y
 
p
r
o
g
r
e
s
s
 
m
e
e
t
i
n
g
,
 
a
d
d
r
e
s
s
 
t
h
e
 
s
t
a
t
u
s
 
o
f
 
R
F
I
s
,
 
R
F
P
s
 
a
n
d
 

S
u
b
m
i
t
t
a
l
s
.

3
.
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R
E
Q
U
E
S
T
S
 
F
O
R
 
T
I
M
E
 
E
X
T
E
N
S
I
O
N
S

P
r
o
v
i
d
e
 
a
 
j
u
s
t
i
f
i
c
a
t
i
o
n
 
o
f
 
d
e
l
a
y
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 

w
i
t
h
 
t
h
e
 
c
o
n
t
r
a
c
t
 
p
r
o
v
i
s
i
o
n
s
 
a
n
d
 
c
l
a
u
s
e
s
 
f
o
r
 
a
p
p
r
o
v
a
l
 
w
i
t
h
i
n
 
1
0
 
d
a
y
s
 
o
f
 
a
 

d
e
l
a
y
 
o
c
c
u
r
r
i
n
g
.
 
 
A
l
s
o
 
p
r
e
p
a
r
e
 
a
 
t
i
m
e
 
i
m
p
a
c
t
 
a
n
a
l
y
s
i
s
 
f
o
r
 
e
a
c
h
 
G
o
v
e
r
n
m
e
n
t
 

r
e
q
u
e
s
t
 
f
o
r
 
p
r
o
p
o
s
a
l
 
(
R
F
P
)
 
t
o
 
j
u
s
t
i
f
y
 
t
i
m
e
 
e
x
t
e
n
s
i
o
n
s
.

3
.
8
.
1
 
 
 
J
u
s
t
i
f
i
c
a
t
i
o
n
 
o
f
 
D
e
l
a
y

P
r
o
v
i
d
e
 
a
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
e
v
e
n
t
(
s
)
 
t
h
a
t
 
c
a
u
s
e
d
 
t
h
e
 
d
e
l
a
y
 
a
n
d
/
o
r
 
i
m
p
a
c
t
 

t
o
 
t
h
e
 
w
o
r
k
.
 
 
A
s
 
p
a
r
t
 
o
f
 
t
h
e
 
d
e
s
c
r
i
p
t
i
o
n
,
 
i
d
e
n
t
i
f
y
 
a
l
l
 
s
c
h
e
d
u
l
e
 
a
c
t
i
v
i
t
i
e
s
 

i
m
p
a
c
t
e
d
.
 
 
S
h
o
w
 
t
h
a
t
 
t
h
e
 
e
v
e
n
t
 
t
h
a
t
 
c
a
u
s
e
d
 
t
h
e
 
d
e
l
a
y
/
i
m
p
a
c
t
 
w
a
s
 
t
h
e
 

r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
o
f
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.
 
 
P
r
o
v
i
d
e
 
a
 
t
i
m
e
 
i
m
p
a
c
t
 
a
n
a
l
y
s
i
s
 
t
h
a
t
 

d
e
m
o
n
s
t
r
a
t
e
s
 
t
h
e
 
e
f
f
e
c
t
s
 
o
f
 
t
h
e
 
d
e
l
a
y
 
o
r
 
i
m
p
a
c
t
 
o
n
 
t
h
e
 
p
r
o
j
e
c
t
 
c
o
m
p
l
e
t
i
o
n
 

d
a
t
e
 
o
r
 
i
n
t
e
r
i
m
 
c
o
m
p
l
e
t
i
o
n
 
d
a
t
e
(
s
)
.
 
 
E
v
a
l
u
a
t
e
 
m
u
l
t
i
p
l
e
 
i
m
p
a
c
t
s
 

c
h
r
o
n
o
l
o
g
i
c
a
l
l
y
;
 
e
a
c
h
 
w
i
t
h
 
i
t
s
 
o
w
n
 
j
u
s
t
i
f
i
c
a
t
i
o
n
 
o
f
 
d
e
l
a
y
.
 
 
W
i
t
h
 
m
u
l
t
i
p
l
e
 

i
m
p
a
c
t
s
 
c
o
n
s
i
d
e
r
 
a
n
y
 
c
o
n
c
u
r
r
e
n
c
y
 
o
f
 
d
e
l
a
y
.
 
 
A
 
t
i
m
e
 
e
x
t
e
n
s
i
o
n
 
a
n
d
 
t
h
e
 

s
c
h
e
d
u
l
e
 
f
r
a
g
n
e
t
 
b
e
c
o
m
e
s
 
p
a
r
t
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
s
c
h
e
d
u
l
e
 
a
n
d
 
a
l
l
 
f
u
t
u
r
e
 

s
c
h
e
d
u
l
e
 
u
p
d
a
t
e
s
 
u
p
o
n
 
a
p
p
r
o
v
a
l
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
8
.
2
 
 
 
T
i
m
e
 
I
m
p
a
c
t
 
A
n
a
l
y
s
i
s
 
(
P
r
o
s
p
e
c
t
i
v
e
 
A
n
a
l
y
s
i
s
)

P
r
e
p
a
r
e
 
a
 
t
i
m
e
 
i
m
p
a
c
t
 
a
n
a
l
y
s
i
s
 
f
o
r
 
a
p
p
r
o
v
a
l
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 

b
a
s
e
d
 
o
n
 
i
n
d
u
s
t
r
y
 
s
t
a
n
d
a
r
d
 
A
A
C
E
 
5
2
R
-
0
6
.
 
 
U
t
i
l
i
z
e
 
a
 
c
o
p
y
 
o
f
 
t
h
e
 
l
a
s
t
 

a
p
p
r
o
v
e
d
 
s
c
h
e
d
u
l
e
 
p
r
i
o
r
 
t
o
 
t
h
e
 
f
i
r
s
t
 
d
a
y
 
o
f
 
t
h
e
 
i
m
p
a
c
t
 
o
r
 
d
e
l
a
y
 
f
o
r
 
t
h
e
 

t
i
m
e
 
i
m
p
a
c
t
 
a
n
a
l
y
s
i
s
.
 
 
I
f
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
d
e
t
e
r
m
i
n
e
s
 
t
h
e
 
t
i
m
e
 
f
r
a
m
e
 

b
e
t
w
e
e
n
 
t
h
e
 
l
a
s
t
 
a
p
p
r
o
v
e
d
 
s
c
h
e
d
u
l
e
 
a
n
d
 
t
h
e
 
f
i
r
s
t
 
d
a
y
 
o
f
 
i
m
p
a
c
t
 
i
s
 
t
o
o
 

g
r
e
a
t
,
 
p
r
e
p
a
r
e
 
a
n
 
i
n
t
e
r
i
m
 
u
p
d
a
t
e
d
 
s
c
h
e
d
u
l
e
 
t
o
 
p
e
r
f
o
r
m
 
t
h
e
 
t
i
m
e
 
i
m
p
a
c
t
 

a
n
a
l
y
s
i
s
.
 
 
U
n
l
e
s
s
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
n
o
 
o
t
h
e
r
 
c
h
a
n
g
e
s
 

m
a
y
 
b
e
 
i
n
c
o
r
p
o
r
a
t
e
d
 
i
n
t
o
 
t
h
e
 
s
c
h
e
d
u
l
e
 
b
e
i
n
g
 
u
s
e
d
 
t
o
 
j
u
s
t
i
f
y
 
t
h
e
 
t
i
m
e
 

i
m
p
a
c
t
.

3
.
8
.
3
 
 
 
F
r
a
g
m
e
n
t
a
r
y
 
N
e
t
w
o
r
k
 
(
F
r
a
g
n
e
t
)

P
r
e
p
a
r
e
 
a
 
p
r
o
p
o
s
e
d
 
f
r
a
g
n
e
t
 
f
o
r
 
t
i
m
e
 
i
m
p
a
c
t
 
a
n
a
l
y
s
i
s
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
a
 

s
e
q
u
e
n
c
e
 
o
f
 
n
e
w
 
a
c
t
i
v
i
t
i
e
s
 
t
h
a
t
 
a
r
e
 
p
r
o
p
o
s
e
d
 
t
o
 
b
e
 
a
d
d
e
d
 
t
o
 
t
h
e
 
p
r
o
j
e
c
t
 

s
c
h
e
d
u
l
e
 
t
o
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
i
n
f
l
u
e
n
c
e
 
o
f
 
t
h
e
 
d
e
l
a
y
 
o
r
 
i
m
p
a
c
t
 
t
o
 
t
h
e
 

p
r
o
j
e
c
t
'
s
 
c
o
n
t
r
a
c
t
u
a
l
 
d
a
t
e
s
.
 
 
C
l
e
a
r
l
y
 
s
h
o
w
 
h
o
w
 
t
h
e
 
p
r
o
p
o
s
e
d
 
f
r
a
g
n
e
t
 
i
s
 
t
o
 

b
e
 
t
i
e
d
 
i
n
t
o
 
t
h
e
 
p
r
o
j
e
c
t
 
s
c
h
e
d
u
l
e
 
i
n
c
l
u
d
i
n
g
 
a
l
l
 
p
r
e
d
e
c
e
s
s
o
r
s
 
a
n
d
 

s
u
c
c
e
s
s
o
r
s
 
t
o
 
t
h
e
 
f
r
a
g
n
e
t
 
a
c
t
i
v
i
t
i
e
s
.
 
 
T
h
e
 
p
r
o
p
o
s
e
d
 
f
r
a
g
n
e
t
 
m
u
s
t
 
b
e
 

a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
p
r
i
o
r
 
t
o
 
i
n
c
o
r
p
o
r
a
t
i
o
n
 
i
n
t
o
 
t
h
e
 

p
r
o
j
e
c
t
 
s
c
h
e
d
u
l
e
.

3
.
8
.
4
 
 
 
T
i
m
e
 
E
x
t
e
n
s
i
o
n

T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
m
u
s
t
 
a
p
p
r
o
v
e
 
t
h
e
 
J
u
s
t
i
f
i
c
a
t
i
o
n
 
o
f
 
D
e
l
a
y
 
i
n
c
l
u
d
i
n
g
 

t
h
e
 
t
i
m
e
 
i
m
p
a
c
t
 
a
n
a
l
y
s
i
s
 
b
e
f
o
r
e
 
a
 
t
i
m
e
 
e
x
t
e
n
s
i
o
n
 
w
i
l
l
 
b
e
 
g
r
a
n
t
e
d
.
 
 
N
o
 
t
i
m
e
 

e
x
t
e
n
s
i
o
n
 
w
i
l
l
 
b
e
 
g
r
a
n
t
e
d
 
u
n
l
e
s
s
 
t
h
e
 
d
e
l
a
y
 
c
o
n
s
u
m
e
s
 
a
l
l
 
a
v
a
i
l
a
b
l
e
 
P
r
o
j
e
c
t
 

F
l
o
a
t
 
a
n
d
 
e
x
t
e
n
d
s
 
t
h
e
 
p
r
o
j
e
c
t
e
d
 
f
i
n
i
s
h
 
d
a
t
e
 
(
"
E
n
d
 
P
r
o
j
e
c
t
"
 
m
i
l
e
s
t
o
n
e
)
 

b
e
y
o
n
d
 
t
h
e
 
C
o
n
t
r
a
c
t
 
C
o
m
p
l
e
t
i
o
n
 
D
a
t
e
.
 
 
T
h
e
 
t
i
m
e
 
e
x
t
e
n
s
i
o
n
 
w
i
l
l
 
b
e
 
i
n
 

c
a
l
e
n
d
a
r
 
d
a
y
s
.

S
E
C
T
I
O
N
 
0
1
 
3
2
 
0
1
.
0
0
 
1
0
 
 
P
a
g
e
 
1
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

A
c
t
u
a
l
 
d
e
l
a
y
s
 
t
h
a
t
 
a
r
e
 
f
o
u
n
d
 
t
o
 
b
e
 
c
a
u
s
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
o
w
n
 
a
c
t
i
o
n
s
,
 

w
h
i
c
h
 
r
e
s
u
l
t
 
i
n
 
a
 
c
a
l
c
u
l
a
t
e
d
 
s
c
h
e
d
u
l
e
 
d
e
l
a
y
 
w
i
l
l
 
n
o
t
 
b
e
 
a
 
c
a
u
s
e
 
f
o
r
 
a
n
 

e
x
t
e
n
s
i
o
n
 
t
o
 
t
h
e
 
p
e
r
f
o
r
m
a
n
c
e
 
p
e
r
i
o
d
,
 
c
o
m
p
l
e
t
i
o
n
 
d
a
t
e
,
 
o
r
 
a
n
y
 
i
n
t
e
r
i
m
 

m
i
l
e
s
t
o
n
e
 
d
a
t
e
.
 

3
.
8
.
5
 
 
 
I
m
p
a
c
t
 
t
o
 
E
a
r
l
y
 
C
o
m
p
l
e
t
i
o
n
 
S
c
h
e
d
u
l
e

N
o
 
e
x
t
e
n
d
e
d
 
o
v
e
r
h
e
a
d
 
w
i
l
l
 
b
e
 
p
a
i
d
 
f
o
r
 
d
e
l
a
y
 
p
r
i
o
r
 
t
o
 
t
h
e
 
o
r
i
g
i
n
a
l
 
C
o
n
t
r
a
c
t
 

C
o
m
p
l
e
t
i
o
n
 
D
a
t
e
 
f
o
r
 
a
n
 
E
a
r
l
y
 
C
o
m
p
l
e
t
i
o
n
 
I
P
S
 
u
n
l
e
s
s
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
a
c
t
u
a
l
l
y
 

p
e
r
f
o
r
m
e
d
 
w
o
r
k
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
a
t
 
E
a
r
l
y
 
C
o
m
p
l
e
t
i
o
n
 
S
c
h
e
d
u
l
e
.
 
 
T
h
e
 

C
o
n
t
r
a
c
t
o
r
 
m
u
s
t
 
s
h
o
w
 
t
h
a
t
 
a
n
 
e
a
r
l
y
 
c
o
m
p
l
e
t
i
o
n
 
w
a
s
 
a
c
h
i
e
v
a
b
l
e
 
h
a
d
 
i
t
 
n
o
t
 

b
e
e
n
 
f
o
r
 
t
h
e
 
i
m
p
a
c
t
.

3
.
9
 
 
 
F
A
I
L
U
R
E
 
T
O
 
A
C
H
I
E
V
E
 
P
R
O
G
R
E
S
S

S
h
o
u
l
d
 
t
h
e
 
p
r
o
g
r
e
s
s
 
f
a
l
l
 
b
e
h
i
n
d
 
t
h
e
 
a
p
p
r
o
v
e
d
 
p
r
o
j
e
c
t
 
s
c
h
e
d
u
l
e
 
f
o
r
 
r
e
a
s
o
n
s
 

o
t
h
e
r
 
t
h
a
n
 
t
h
o
s
e
 
t
h
a
t
 
a
r
e
 
e
x
c
u
s
a
b
l
e
 
w
i
t
h
i
n
 
t
h
e
 
t
e
r
m
s
 
o
f
 
t
h
e
 
c
o
n
t
r
a
c
t
,
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
m
a
y
 
r
e
q
u
i
r
e
 
p
r
o
v
i
s
i
o
n
 
o
f
 
a
 
w
r
i
t
t
e
n
 
r
e
c
o
v
e
r
y
 
p
l
a
n
 
f
o
r
 

a
p
p
r
o
v
a
l
.
 
 
T
h
e
 
p
l
a
n
 
m
u
s
t
 
d
e
t
a
i
l
 
h
o
w
 
p
r
o
g
r
e
s
s
 
w
i
l
l
 
b
e
 
m
a
d
e
-
u
p
 
t
o
 
i
n
c
l
u
d
e
 

w
h
i
c
h
 
a
c
t
i
v
i
t
i
e
s
 
w
i
l
l
 
b
e
 
a
c
c
e
l
e
r
a
t
e
d
 
b
y
 
a
d
d
i
n
g
 
a
d
d
i
t
i
o
n
a
l
 
c
r
e
w
s
,
 
l
o
n
g
e
r
 

w
o
r
k
 
h
o
u
r
s
,
 
e
x
t
r
a
 
w
o
r
k
 
d
a
y
s
,
 
e
t
c
.

3
.
9
.
1
 
 
 
A
r
t
i
f
i
c
i
a
l
l
y
 
I
m
p
r
o
v
i
n
g
 
P
r
o
g
r
e
s
s

A
r
t
i
f
i
c
i
a
l
l
y
 
i
m
p
r
o
v
i
n
g
 
p
r
o
g
r
e
s
s
 
b
y
 
m
e
a
n
s
 
s
u
c
h
 
a
s
,
 
b
u
t
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
,
 

r
e
v
i
s
i
n
g
 
t
h
e
 
s
c
h
e
d
u
l
e
 
l
o
g
i
c
,
 
m
o
d
i
f
y
i
n
g
 
o
r
 
a
d
d
i
n
g
 
c
o
n
s
t
r
a
i
n
t
s
,
 
s
h
o
r
t
e
n
i
n
g
 

a
c
t
i
v
i
t
y
 
d
u
r
a
t
i
o
n
s
,
 
o
r
 
c
h
a
n
g
i
n
g
 
c
a
l
e
n
d
a
r
s
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
s
c
h
e
d
u
l
e
 
i
s
 

p
r
o
h
i
b
i
t
e
d
.
 
 
I
n
d
i
c
a
t
e
 
a
s
s
u
m
p
t
i
o
n
s
 
m
a
d
e
 
a
n
d
 
t
h
e
 
b
a
s
i
s
 
f
o
r
 
a
n
y
 
l
o
g
i
c
,
 

c
o
n
s
t
r
a
i
n
t
,
 
d
u
r
a
t
i
o
n
 
a
n
d
 
c
a
l
e
n
d
a
r
 
c
h
a
n
g
e
s
 
u
s
e
d
 
i
n
 
t
h
e
 
c
r
e
a
t
i
o
n
 
o
f
 
t
h
e
 

r
e
c
o
v
e
r
y
 
p
l
a
n
.
 
 
A
n
y
 
a
d
d
i
t
i
o
n
a
l
 
r
e
s
o
u
r
c
e
s
,
 
m
a
n
p
o
w
e
r
,
 
o
r
 
d
a
i
l
y
 
a
n
d
 
w
e
e
k
l
y
 

w
o
r
k
 
h
o
u
r
 
c
h
a
n
g
e
s
 
p
r
o
p
o
s
e
d
 
i
n
 
t
h
e
 
r
e
c
o
v
e
r
y
 
p
l
a
n
 
m
u
s
t
 
b
e
 
e
v
i
d
e
n
t
 
a
t
 
t
h
e
 

w
o
r
k
 
s
i
t
e
 
a
n
d
 
d
o
c
u
m
e
n
t
e
d
 
i
n
 
t
h
e
 
d
a
i
l
y
 
r
e
p
o
r
t
 
a
l
o
n
g
 
w
i
t
h
 
t
h
e
 
S
c
h
e
d
u
l
e
 

N
a
r
r
a
t
i
v
e
 
R
e
p
o
r
t
.

3
.
9
.
2
 
 
 
F
a
i
l
u
r
e
 
t
o
 
P
e
r
f
o
r
m

F
a
i
l
u
r
e
 
t
o
 
p
e
r
f
o
r
m
 
w
o
r
k
 
a
n
d
 
m
a
i
n
t
a
i
n
 
p
r
o
g
r
e
s
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 

s
u
p
p
l
e
m
e
n
t
a
l
 
r
e
c
o
v
e
r
y
 
p
l
a
n
 
m
a
y
 
r
e
s
u
l
t
 
i
n
 
a
n
 
i
n
t
e
r
i
m
 
a
n
d
 
f
i
n
a
l
 

u
n
s
a
t
i
s
f
a
c
t
o
r
y
 
p
e
r
f
o
r
m
a
n
c
e
 
r
a
t
i
n
g
 
a
n
d
 
m
a
y
 
r
e
s
u
l
t
 
i
n
 
c
o
r
r
e
c
t
i
v
e
 
a
c
t
i
o
n
 

d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
p
u
r
s
u
a
n
t
 
t
o
 
F
A
R
 
5
2
.
2
3
6
-
1
5
 
S
c
h
e
d
u
l
e
s
 

f
o
r
 
C
o
n
s
t
r
u
c
t
i
o
n
 
C
o
n
t
r
a
c
t
s
,
 
F
A
R
 
5
2
.
2
4
9
-
1
0
 
 
D
e
f
a
u
l
t
 
(
F
i
x
e
d
-
P
r
i
c
e
 

C
o
n
s
t
r
u
c
t
i
o
n
)
,
 
a
n
d
 
o
t
h
e
r
 
c
o
n
t
r
a
c
t
 
p
r
o
v
i
s
i
o
n
s
.

3
.
9
.
3
 
 
 
R
e
c
o
v
e
r
y
 
S
c
h
e
d
u
l
e

S
h
o
u
l
d
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
f
i
n
d
 
i
t
 
n
e
c
e
s
s
a
r
y
,
 
s
u
b
m
i
t
 
a
 
r
e
c
o
v
e
r
y
 

s
c
h
e
d
u
l
e
 
p
u
r
s
u
a
n
t
 
t
o
 
F
A
R
 
5
2
.
2
3
6
-
1
5
 
S
c
h
e
d
u
l
e
s
 
f
o
r
 
C
o
n
s
t
r
u
c
t
i
o
n
 
C
o
n
t
r
a
c
t
s
.

3
.
1
0
 
 
 
O
W
N
E
R
S
H
I
P
 
O
F
 
F
L
O
A
T

E
x
c
e
p
t
 
f
o
r
 
t
h
e
 
p
r
o
v
i
s
i
o
n
 
g
i
v
e
n
 
i
n
 
t
h
e
 
p
a
r
a
g
r
a
p
h
 
I
M
P
A
C
T
 
T
O
 
E
A
R
L
Y
 
C
O
M
P
L
E
T
I
O
N
 

S
C
H
E
D
U
L
E
,
 
f
l
o
a
t
 
a
v
a
i
l
a
b
l
e
 
i
n
 
t
h
e
 
s
c
h
e
d
u
l
e
,
 
a
t
 
a
n
y
 
t
i
m
e
,
 
m
a
y
 
n
o
t
 
b
e
 

c
o
n
s
i
d
e
r
e
d
 
f
o
r
 
t
h
e
 
e
x
c
l
u
s
i
v
e
 
u
s
e
 
o
f
 
e
i
t
h
e
r
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
o
r
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
 
i
n
c
l
u
d
i
n
g
 
a
c
t
i
v
i
t
y
 
a
n
d
/
o
r
 
p
r
o
j
e
c
t
 
f
l
o
a
t
.
 
 
A
c
t
i
v
i
t
y
 
f
l
o
a
t
 
i
s
 
t
h
e
 

n
u
m
b
e
r
 
o
f
 
w
o
r
k
 
d
a
y
s
 
t
h
a
t
 
a
n
 
a
c
t
i
v
i
t
y
 
c
a
n
 
b
e
 
d
e
l
a
y
e
d
 
w
i
t
h
o
u
t
 
c
a
u
s
i
n
g
 
a
 

d
e
l
a
y
 
t
o
 
t
h
e
 
"
E
n
d
 
P
r
o
j
e
c
t
"
 
f
i
n
i
s
h
 
m
i
l
e
s
t
o
n
e
.
 
 
P
r
o
j
e
c
t
 
f
l
o
a
t
 
(
i
f
 

a
p
p
l
i
c
a
b
l
e
)
 
i
s
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
w
o
r
k
 
d
a
y
s
 
b
e
t
w
e
e
n
 
t
h
e
 
p
r
o
j
e
c
t
e
d
 
e
a
r
l
y
 
f
i
n
i
s
h
 

a
n
d
 
t
h
e
 
c
o
n
t
r
a
c
t
 
c
o
m
p
l
e
t
i
o
n
 
d
a
t
e
 
m
i
l
e
s
t
o
n
e
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
1
1
 
 
 
T
R
A
N
S
F
E
R
 
O
F
 
S
C
H
E
D
U
L
E
 
D
A
T
A
 
I
N
T
O
 
R
M
S
/
Q
C
S

I
m
p
o
r
t
 
t
h
e
 
s
c
h
e
d
u
l
e
 
d
a
t
a
 
i
n
t
o
 
t
h
e
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
S
y
s
t
e
m
 
(
Q
C
S
)
 
a
n
d
 
e
x
p
o
r
t
 

t
h
e
 
Q
C
S
 
d
a
t
a
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.
 
 
T
h
i
s
 
d
a
t
a
 
i
s
 
c
o
n
s
i
d
e
r
e
d
 
t
o
 
b
e
 
a
d
d
i
t
i
o
n
a
l
 

s
u
p
p
o
r
t
i
n
g
 
d
a
t
a
 
i
n
 
a
 
f
o
r
m
 
a
n
d
 
d
e
t
a
i
l
 
r
e
q
u
i
r
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 

p
u
r
s
u
a
n
t
 
t
o
 
F
A
R
 
5
2
.
2
3
2
-
5
 
-
 
P
a
y
m
e
n
t
s
 
u
n
d
e
r
 
F
i
x
e
d
-
P
r
i
c
e
 
C
o
n
s
t
r
u
c
t
i
o
n
 

C
o
n
t
r
a
c
t
s
.
 
 
T
h
e
 
r
e
c
e
i
p
t
 
o
f
 
a
 
p
r
o
p
e
r
 
p
a
y
m
e
n
t
 
r
e
q
u
e
s
t
 
p
u
r
s
u
a
n
t
 
t
o
 
F
A
R
 

5
2
.
2
3
2
-
2
7
 
-
 
P
r
o
m
p
t
 
P
a
y
m
e
n
t
 
f
o
r
 
C
o
n
s
t
r
u
c
t
i
o
n
 
C
o
n
t
r
a
c
t
s
 
i
s
 
c
o
n
t
i
n
g
e
n
t
 
u
p
o
n
 

t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
r
e
c
e
i
v
i
n
g
 
b
o
t
h
 
a
c
c
e
p
t
a
b
l
e
 
a
n
d
 
a
p
p
r
o
v
a
b
l
e
 
h
a
r
d
 
c
o
p
i
e
s
 
a
n
d
 

m
a
t
c
h
i
n
g
 
e
l
e
c
t
r
o
n
i
c
 
e
x
p
o
r
t
 
f
r
o
m
 
Q
C
S
 
o
f
 
t
h
e
 
a
p
p
l
i
c
a
t
i
o
n
 
f
o
r
 
p
r
o
g
r
e
s
s
 

p
a
y
m
e
n
t
.

3
.
1
2
 
 
 
P
R
I
M
A
V
E
R
A
 
P
6
 
M
A
N
D
A
T
O
R
Y
 
R
E
Q
U
I
R
E
M
E
N
T
S

I
f
 
P
r
i
m
a
v
e
r
a
 
P
6
 
i
s
 
b
e
i
n
g
 
u
s
e
d
,
 
r
e
q
u
e
s
t
 
a
 
b
a
c
k
u
p
 
f
i
l
e
 
t
e
m
p
l
a
t
e
 
(
.
x
e
r
)
 
f
r
o
m
 

t
h
e
 
G
o
v
e
r
n
m
e
n
t
,
 
i
f
 
o
n
e
 
i
s
 
a
v
a
i
l
a
b
l
e
,
 
p
r
i
o
r
 
t
o
 
b
u
i
l
d
i
n
g
 
t
h
e
 
s
c
h
e
d
u
l
e
.
 
 
T
h
e
 

f
o
l
l
o
w
i
n
g
 
s
e
t
t
i
n
g
s
 
a
r
e
 
m
a
n
d
a
t
o
r
y
 
a
n
d
 
r
e
q
u
i
r
e
d
 
i
n
 
a
l
l
 
s
c
h
e
d
u
l
e
 
s
u
b
m
i
s
s
i
o
n
s
 

t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
:
 

a
.
 
 
A
c
t
i
v
i
t
y
 
C
o
d
e
s
 
m
u
s
t
 
b
e
 
P
r
o
j
e
c
t
 
L
e
v
e
l
,
 
n
o
t
 
G
l
o
b
a
l
 
o
r
 
E
P
S
 
l
e
v
e
l
.

b
.
 
 
C
a
l
e
n
d
a
r
s
 
m
u
s
t
 
b
e
 
P
r
o
j
e
c
t
 
L
e
v
e
l
,
 
n
o
t
 
G
l
o
b
a
l
 
o
r
 
R
e
s
o
u
r
c
e
 
l
e
v
e
l
.

c
.
 
 
A
c
t
i
v
i
t
y
 
D
u
r
a
t
i
o
n
 
T
y
p
e
s
 
m
u
s
t
 
b
e
 
s
e
t
 
t
o
 
"
F
i
x
e
d
 
D
u
r
a
t
i
o
n
 
&
 
U
n
i
t
s
"
.

d
.
 
 
P
e
r
c
e
n
t
 
C
o
m
p
l
e
t
e
 
T
y
p
e
s
 
m
u
s
t
 
b
e
 
s
e
t
 
t
o
 
"
P
h
y
s
i
c
a
l
"
.

e
.
 
 
T
i
m
e
 
P
e
r
i
o
d
 
A
d
m
i
n
 
P
r
e
f
e
r
e
n
c
e
s
 
m
u
s
t
 
r
e
m
a
i
n
 
t
h
e
 
d
e
f
a
u
l
t
 
"
8
.
0
 
h
r
/
d
a
y
,
 
4
0
 

h
r
/
w
e
e
k
,
 
1
7
2
 
h
r
/
m
o
n
t
h
,
 
2
0
0
0
 
h
r
/
y
e
a
r
"
.
 
 
S
e
t
 
C
a
l
e
n
d
a
r
 
W
o
r
k
 
H
o
u
r
s
/
D
a
y
 
t
o
 

8
.
0
 
H
o
u
r
 
d
a
y
s
.

f
.
 
 
S
e
t
 
S
c
h
e
d
u
l
e
 
O
p
t
i
o
n
 
f
o
r
 
d
e
f
i
n
i
n
g
 
C
r
i
t
i
c
a
l
 
A
c
t
i
v
i
t
i
e
s
 
t
o
 
"
L
o
n
g
e
s
t
 
P
a
t
h
"
.

g
.
 
 
S
e
t
 
S
c
h
e
d
u
l
e
 
O
p
t
i
o
n
 
f
o
r
 
d
e
f
i
n
i
n
g
 
p
r
o
g
r
e
s
s
e
d
 
a
c
t
i
v
i
t
i
e
s
 
t
o
 
"
R
e
t
a
i
n
e
d
 

L
o
g
i
c
"
.

h
.
 
 
S
e
t
 
u
p
 
c
o
s
t
 
l
o
a
d
i
n
g
 
u
s
i
n
g
 
a
 
s
i
n
g
l
e
 
l
u
m
p
 
s
u
m
 
l
a
b
o
r
 
r
e
s
o
u
r
c
e
.
 
 
T
h
e
 

P
r
i
c
e
/
U
n
i
t
 
m
u
s
t
 
b
e
 
$
1
/
h
r
,
 
D
e
f
a
u
l
t
 
U
n
i
t
s
/
T
i
m
e
 
m
u
s
t
 
b
e
 
"
8
h
/
d
"
,
 
a
n
d
 

s
e
t
t
i
n
g
s
 
"
A
u
t
o
 
C
o
m
p
u
t
e
 
A
c
t
u
a
l
s
"
 
a
n
d
 
"
C
a
l
c
u
l
a
t
e
 
c
o
s
t
s
 
f
r
o
m
 
u
n
i
t
s
"
 

s
e
l
e
c
t
e
d
.

i
.
 
 
A
c
t
i
v
i
t
y
 
I
D
'
s
 
m
u
s
t
 
n
o
t
 
e
x
c
e
e
d
 
1
0
 
c
h
a
r
a
c
t
e
r
s
.

j
.
 
 
A
c
t
i
v
i
t
y
 
N
a
m
e
s
 
m
u
s
t
 
h
a
v
e
 
t
h
e
 
m
o
s
t
 
d
e
f
i
n
i
n
g
 
a
n
d
 
d
e
t
a
i
l
e
d
 
d
e
s
c
r
i
p
t
i
o
n
 

w
i
t
h
i
n
 
t
h
e
 
f
i
r
s
t
 
3
0
 
c
h
a
r
a
c
t
e
r
s
.
 

 
 
 
 
 
 
 
 
-
-
 
E
n
d
 
o
f
 
S
e
c
t
i
o
n
 
-
-
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
0
1
 
3
3
 
0
0

S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
S
U
M
M
A
R
Y

1
.
1
.
1
 
 
 
S
u
b
m
i
t
t
a
l
 
I
n
f
o
r
m
a
t
i
o
n

T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
m
a
y
 
r
e
q
u
e
s
t
 
s
u
b
m
i
t
t
a
l
s
 
i
n
 
a
d
d
i
t
i
o
n
 
t
o
 
t
h
o
s
e
 

s
p
e
c
i
f
i
e
d
 
w
h
e
n
 
d
e
e
m
e
d
 
n
e
c
e
s
s
a
r
y
 
t
o
 
a
d
e
q
u
a
t
e
l
y
 
d
e
s
c
r
i
b
e
 
t
h
e
 
w
o
r
k
 
c
o
v
e
r
e
d
 
i
n
 

t
h
e
 
r
e
s
p
e
c
t
i
v
e
 
s
e
c
t
i
o
n
s
.
 
 
E
a
c
h
 
s
u
b
m
i
t
t
a
l
 
i
s
 
t
o
 
b
e
 
c
o
m
p
l
e
t
e
 
a
n
d
 
i
n
 

s
u
f
f
i
c
i
e
n
t
 
d
e
t
a
i
l
 
t
o
 
a
l
l
o
w
 
r
e
a
d
y
 
d
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
c
o
n
t
r
a
c
t
 

r
e
q
u
i
r
e
m
e
n
t
s
.

U
n
i
t
s
 
o
f
 
w
e
i
g
h
t
s
 
a
n
d
 
m
e
a
s
u
r
e
s
 
u
s
e
d
 
o
n
 
a
l
l
 
s
u
b
m
i
t
t
a
l
s
 
a
r
e
 
t
o
 
b
e
 
t
h
e
 
s
a
m
e
 
a
s
 

t
h
o
s
e
 
u
s
e
d
 
i
n
 
t
h
e
 
c
o
n
t
r
a
c
t
 
d
r
a
w
i
n
g
s
.

1
.
1
.
2
 
 
 
P
r
o
j
e
c
t
 
T
y
p
e

T
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
(
C
Q
C
)
 
M
a
n
a
g
e
r
 
a
r
e
 
t
o
 
c
h
e
c
k
 
a
n
d
 
a
p
p
r
o
v
e
 

a
l
l
 
i
t
e
m
s
 
b
e
f
o
r
e
 
s
u
b
m
i
t
t
a
l
 
a
n
d
 
s
t
a
m
p
,
 
s
i
g
n
,
 
a
n
d
 
d
a
t
e
 
i
n
d
i
c
a
t
i
n
g
 
a
c
t
i
o
n
 

t
a
k
e
n
.
 
 
P
r
o
p
o
s
e
d
 
d
e
v
i
a
t
i
o
n
s
 
f
r
o
m
 
t
h
e
 
c
o
n
t
r
a
c
t
 
r
e
q
u
i
r
e
m
e
n
t
s
 
a
r
e
 
t
o
 
b
e
 

c
l
e
a
r
l
y
 
i
d
e
n
t
i
f
i
e
d
.
 
 
I
n
c
l
u
d
e
 
w
i
t
h
i
n
 
s
u
b
m
i
t
t
a
l
s
 
i
t
e
m
s
 
s
u
c
h
 
a
s
:
 
 

C
o
n
t
r
a
c
t
o
r
'
s
,
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
,
 
o
r
 
f
a
b
r
i
c
a
t
o
r
'
s
 
d
r
a
w
i
n
g
s
;
 
d
e
s
c
r
i
p
t
i
v
e
 

l
i
t
e
r
a
t
u
r
e
 
i
n
c
l
u
d
i
n
g
 
(
b
u
t
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
)
 
c
a
t
a
l
o
g
 
c
u
t
s
,
 
d
i
a
g
r
a
m
s
,
 

o
p
e
r
a
t
i
n
g
 
c
h
a
r
t
s
 
o
r
 
c
u
r
v
e
s
;
 
t
e
s
t
 
r
e
p
o
r
t
s
;
 
t
e
s
t
 
c
y
l
i
n
d
e
r
s
;
 
s
a
m
p
l
e
s
;
 
O
&
M
 

m
a
n
u
a
l
s
 
(
i
n
c
l
u
d
i
n
g
 
p
a
r
t
s
 
l
i
s
t
)
;
 
c
e
r
t
i
f
i
c
a
t
i
o
n
s
;
 
w
a
r
r
a
n
t
i
e
s
;
 
a
n
d
 
o
t
h
e
r
 
s
u
c
h
 

r
e
q
u
i
r
e
d
 
s
u
b
m
i
t
t
a
l
s
.

T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
a
n
d
 
t
h
e
 
D
e
s
i
g
n
e
r
 
o
f
 
R
e
c
o
r
d
 
(
D
O
R
)
,
 
i
f
 
a
p
p
l
i
c
a
b
l
e
,
 
a
r
e
 
t
o
 

c
h
e
c
k
 
a
n
d
 
a
p
p
r
o
v
e
 
a
l
l
 
i
t
e
m
s
 
b
e
f
o
r
e
 
s
u
b
m
i
t
t
a
l
 
a
n
d
 
s
t
a
m
p
,
 
s
i
g
n
,
 
a
n
d
 
d
a
t
e
 

i
n
d
i
c
a
t
i
n
g
 
a
c
t
i
o
n
 
t
a
k
e
n
.
 
 
P
r
o
p
o
s
e
d
 
d
e
v
i
a
t
i
o
n
s
 
f
r
o
m
 
t
h
e
 
c
o
n
t
r
a
c
t
 

r
e
q
u
i
r
e
m
e
n
t
s
 
a
r
e
 
t
o
 
b
e
 
c
l
e
a
r
l
y
 
i
d
e
n
t
i
f
i
e
d
.
 
 
I
n
c
l
u
d
e
 
w
i
t
h
i
n
 
s
u
b
m
i
t
t
a
l
s
 

i
t
e
m
s
 
s
u
c
h
 
a
s
:
 
 
C
o
n
t
r
a
c
t
o
r
'
s
,
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
,
 
o
r
 
f
a
b
r
i
c
a
t
o
r
'
s
 
d
r
a
w
i
n
g
s
;
 

d
e
s
c
r
i
p
t
i
v
e
 
l
i
t
e
r
a
t
u
r
e
 
i
n
c
l
u
d
i
n
g
 
(
b
u
t
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
)
 
c
a
t
a
l
o
g
 
c
u
t
s
,
 

d
i
a
g
r
a
m
s
,
 
o
p
e
r
a
t
i
n
g
 
c
h
a
r
t
s
 
o
r
 
c
u
r
v
e
s
;
 
t
e
s
t
 
r
e
p
o
r
t
s
;
 
t
e
s
t
 
c
y
l
i
n
d
e
r
s
;
 

s
a
m
p
l
e
s
;
 
O
&
M
 
m
a
n
u
a
l
s
 
(
i
n
c
l
u
d
i
n
g
 
p
a
r
t
s
 
l
i
s
t
)
;
 
c
e
r
t
i
f
i
c
a
t
i
o
n
s
;
 
w
a
r
r
a
n
t
i
e
s
;
 

a
n
d
 
o
t
h
e
r
 
s
u
c
h
 
r
e
q
u
i
r
e
d
 
s
u
b
m
i
t
t
a
l
s
.

1
.
1
.
3
 
 
 
S
u
b
m
i
s
s
i
o
n
 
o
f
 
S
u
b
m
i
t
t
a
l
s

S
c
h
e
d
u
l
e
 
a
n
d
 
p
r
o
v
i
d
e
 
s
u
b
m
i
t
t
a
l
s
 
r
e
q
u
i
r
i
n
g
 
G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
b
e
f
o
r
e
 

a
c
q
u
i
r
i
n
g
 
t
h
e
 
m
a
t
e
r
i
a
l
 
o
r
 
e
q
u
i
p
m
e
n
t
 
c
o
v
e
r
e
d
 
t
h
e
r
e
b
y
.
 
 
P
i
c
k
 
u
p
 
a
n
d
 
d
i
s
p
o
s
e
 

o
f
 
s
a
m
p
l
e
s
 
n
o
t
 
i
n
c
o
r
p
o
r
a
t
e
d
 
i
n
t
o
 
t
h
e
 
w
o
r
k
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
S
a
f
e
t
y
 
D
a
t
a
 
S
h
e
e
t
s
 
(
S
D
S
)
 
a
n
d
 
i
n
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
e
x
i
s
t
i
n
g
 

l
a
w
s
 
a
n
d
 
r
e
g
u
l
a
t
i
o
n
s
.

1
.
2
 
 
 
D
E
F
I
N
I
T
I
O
N
S

1
.
2
.
1
 
 
 
S
u
b
m
i
t
t
a
l
 
D
e
s
c
r
i
p
t
i
o
n
s
 
(
S
D
)

S
u
b
m
i
t
t
a
l
 
r
e
q
u
i
r
e
m
e
n
t
s
 
a
r
e
 
s
p
e
c
i
f
i
e
d
 
i
n
 
t
h
e
 
t
e
c
h
n
i
c
a
l
 
s
e
c
t
i
o
n
s
.
 
 
E
x
a
m
p
l
e
s
 

a
n
d
 
d
e
s
c
r
i
p
t
i
o
n
s
 
o
f
 
s
u
b
m
i
t
t
a
l
s
 
i
d
e
n
t
i
f
i
e
d
 
b
y
 
t
h
e
 
S
u
b
m
i
t
t
a
l
 
D
e
s
c
r
i
p
t
i
o
n
 

(
S
D
)
 
n
u
m
b
e
r
s
 
a
n
d
 
t
i
t
l
e
s
 
f
o
l
l
o
w
:

S
E
C
T
I
O
N
 
0
1
 
3
3
 
0
0
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
D
-
0
1
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
b
m
i
t
t
a
l
s

S
u
b
m
i
t
t
a
l
s
 
t
h
a
t
 
a
r
e
 
r
e
q
u
i
r
e
d
 
p
r
i
o
r
 
t
o
 
o
r
 
c
o
m
m
e
n
c
i
n
g
 
w
i
t
h
 
t
h
e
 
s
t
a
r
t
 
o
f
 

w
o
r
k
 
o
n
 
s
i
t
e
.
 
 
S
u
b
m
i
t
t
a
l
s
 
t
h
a
t
 
a
r
e
 
r
e
q
u
i
r
e
d
 
p
r
i
o
r
 
t
o
 
o
r
 
a
t
 
t
h
e
 
s
t
a
r
t
 

o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
(
w
o
r
k
)
 
o
r
 
t
h
e
 
n
e
x
t
 
m
a
j
o
r
 
p
h
a
s
e
 
o
f
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
n
 

a
 
m
u
l
t
i
p
h
a
s
e
 
c
o
n
t
r
a
c
t
.

I
n
c
l
u
d
e
 
s
c
h
e
d
u
l
e
s
 
a
n
d
 
a
 
t
a
b
u
l
a
r
 
l
i
s
t
 
o
f
 
l
o
c
a
t
i
o
n
s
,
 
f
e
a
t
u
r
e
s
,
 
a
n
d
 
o
t
h
e
r
 

p
e
r
t
i
n
e
n
t
 
i
n
f
o
r
m
a
t
i
o
n
 
r
e
g
a
r
d
i
n
g
 
p
r
o
d
u
c
t
s
,
 
m
a
t
e
r
i
a
l
s
,
 
e
q
u
i
p
m
e
n
t
,
 
o
r
 

c
o
m
p
o
n
e
n
t
s
 
t
o
 
b
e
 
u
s
e
d
 
i
n
 
t
h
e
 
w
o
r
k
.

C
e
r
t
i
f
i
c
a
t
e
s
 
O
f
 
I
n
s
u
r
a
n
c
e

S
u
r
e
t
y
 
B
o
n
d
s

C
o
n
s
t
r
u
c
t
i
o
n
 
P
r
o
g
r
e
s
s
 
S
c
h
e
d
u
l
e

L
i
s
t
 
O
f
 
P
r
o
p
o
s
e
d
 
S
u
b
c
o
n
t
r
a
c
t
o
r
s

L
i
s
t
 
O
f
 
P
r
o
p
o
s
e
d
 
P
r
o
d
u
c
t
s

N
e
t
w
o
r
k
 
A
n
a
l
y
s
i
s
 
S
c
h
e
d
u
l
e
 
(
N
A
S
)

S
u
b
m
i
t
t
a
l
 
R
e
g
i
s
t
e
r

S
c
h
e
d
u
l
e
 
O
f
 
P
r
i
c
e
s
 
O
r
 
E
a
r
n
e
d
 
V
a
l
u
e
 
R
e
p
o
r
t

A
c
c
i
d
e
n
t
 
P
r
e
v
e
n
t
i
o
n
 
P
l
a
n
/
H
e
a
l
t
h
 
A
n
d
 
S
a
f
e
t
y
 
P
l
a
n

W
o
r
k
 
P
l
a
n

Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
(
Q
C
)
 
p
l
a
n

E
n
v
i
r
o
n
m
e
n
t
a
l
 
P
r
o
t
e
c
t
i
o
n
 
P
l
a
n

S
D
-
0
2
 
S
h
o
p
 
D
r
a
w
i
n
g
s

D
r
a
w
i
n
g
s
,
 
d
i
a
g
r
a
m
s
 
a
n
d
 
s
c
h
e
d
u
l
e
s
 
s
p
e
c
i
f
i
c
a
l
l
y
 
p
r
e
p
a
r
e
d
 
t
o
 
i
l
l
u
s
t
r
a
t
e
 

s
o
m
e
 
p
o
r
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
.

D
i
a
g
r
a
m
s
 
a
n
d
 
i
n
s
t
r
u
c
t
i
o
n
s
 
f
r
o
m
 
a
 
m
a
n
u
f
a
c
t
u
r
e
r
 
o
r
 
f
a
b
r
i
c
a
t
o
r
 
f
o
r
 
u
s
e
 
i
n
 

p
r
o
d
u
c
i
n
g
 
t
h
e
 
p
r
o
d
u
c
t
 
a
n
d
 
a
s
 
a
i
d
s
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
f
o
r
 
i
n
t
e
g
r
a
t
i
n
g
 

t
h
e
 
p
r
o
d
u
c
t
 
o
r
 
s
y
s
t
e
m
 
i
n
t
o
 
t
h
e
 
p
r
o
j
e
c
t
.

D
r
a
w
i
n
g
s
 
p
r
e
p
a
r
e
d
 
b
y
 
o
r
 
f
o
r
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
t
o
 
s
h
o
w
 
h
o
w
 
m
u
l
t
i
p
l
e
 

s
y
s
t
e
m
s
 
a
n
d
 
i
n
t
e
r
d
i
s
c
i
p
l
i
n
a
r
y
 
w
o
r
k
 
w
i
l
l
 
b
e
 
c
o
o
r
d
i
n
a
t
e
d
.

S
D
-
0
3
 
P
r
o
d
u
c
t
 
D
a
t
a

C
a
t
a
l
o
g
 
c
u
t
s
,
 
i
l
l
u
s
t
r
a
t
i
o
n
s
,
 
s
c
h
e
d
u
l
e
s
,
 
d
i
a
g
r
a
m
s
,
 
p
e
r
f
o
r
m
a
n
c
e
 
c
h
a
r
t
s
,
 

i
n
s
t
r
u
c
t
i
o
n
s
 
a
n
d
 
b
r
o
c
h
u
r
e
s
 
i
l
l
u
s
t
r
a
t
i
n
g
 
s
i
z
e
,
 
p
h
y
s
i
c
a
l
 
a
p
p
e
a
r
a
n
c
e
 
a
n
d
 

o
t
h
e
r
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
m
a
t
e
r
i
a
l
s
,
 
s
y
s
t
e
m
s
 
o
r
 
e
q
u
i
p
m
e
n
t
 
f
o
r
 
s
o
m
e
 

p
o
r
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
.

S
a
m
p
l
e
s
 
o
f
 
w
a
r
r
a
n
t
y
 
l
a
n
g
u
a
g
e
 
w
h
e
n
 
t
h
e
 
c
o
n
t
r
a
c
t
 
r
e
q
u
i
r
e
s
 
e
x
t
e
n
d
e
d
 

p
r
o
d
u
c
t
 
w
a
r
r
a
n
t
i
e
s
.

S
D
-
0
4
 
S
a
m
p
l
e
s

S
E
C
T
I
O
N
 
0
1
 
3
3
 
0
0
 
 
P
a
g
e
 
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

F
a
b
r
i
c
a
t
e
d
 
o
r
 
u
n
f
a
b
r
i
c
a
t
e
d
 
p
h
y
s
i
c
a
l
 
e
x
a
m
p
l
e
s
 
o
f
 
m
a
t
e
r
i
a
l
s
,
 
e
q
u
i
p
m
e
n
t
 

o
r
 
w
o
r
k
m
a
n
s
h
i
p
 
t
h
a
t
 
i
l
l
u
s
t
r
a
t
e
 
f
u
n
c
t
i
o
n
a
l
 
a
n
d
 
a
e
s
t
h
e
t
i
c
 

c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
a
 
m
a
t
e
r
i
a
l
 
o
r
 
p
r
o
d
u
c
t
 
a
n
d
 
e
s
t
a
b
l
i
s
h
 
s
t
a
n
d
a
r
d
s
 
b
y
 

w
h
i
c
h
 
t
h
e
 
w
o
r
k
 
c
a
n
 
b
e
 
j
u
d
g
e
d
.

F
i
e
l
d
 
s
a
m
p
l
e
s
 
a
n
d
 
m
o
c
k
-
u
p
s
 
c
o
n
s
t
r
u
c
t
e
d
 
o
n
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
e
s
t
a
b
l
i
s
h
 

s
t
a
n
d
a
r
d
s
 
e
n
s
u
r
i
n
g
 
w
o
r
k
 
c
a
n
 
b
e
 
j
u
d
g
e
d
.
 
 
I
n
c
l
u
d
e
s
 
a
s
s
e
m
b
l
i
e
s
 
o
r
 

p
o
r
t
i
o
n
s
 
o
f
 
a
s
s
e
m
b
l
i
e
s
 
t
h
a
t
 
a
r
e
 
t
o
 
b
e
 
i
n
c
o
r
p
o
r
a
t
e
d
 
i
n
t
o
 
t
h
e
 
p
r
o
j
e
c
t
 

a
n
d
 
t
h
o
s
e
 
t
h
a
t
 
w
i
l
l
 
b
e
 
r
e
m
o
v
e
d
 
a
t
 
c
o
n
c
l
u
s
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
.

S
D
-
0
5
 
D
e
s
i
g
n
 
D
a
t
a

D
e
s
i
g
n
 
c
a
l
c
u
l
a
t
i
o
n
s
,
 
m
i
x
 
d
e
s
i
g
n
s
,
 
a
n
a
l
y
s
e
s
 
o
r
 
o
t
h
e
r
 
d
a
t
a
 
p
e
r
t
a
i
n
i
n
g
 
t
o
 

a
 
p
a
r
t
 
o
f
 
w
o
r
k
.

D
e
s
i
g
n
 
s
u
b
m
i
t
t
a
l
s
,
 
d
e
s
i
g
n
 
s
u
b
s
t
a
n
t
i
a
t
i
o
n
 
s
u
b
m
i
t
t
a
l
s
 
a
n
d
 
e
x
t
e
n
s
i
o
n
s
 
o
f
 

d
e
s
i
g
n
 
s
u
b
m
i
t
t
a
l
s
.

S
D
-
0
6
 
T
e
s
t
 
R
e
p
o
r
t
s

R
e
p
o
r
t
 
s
i
g
n
e
d
 
b
y
 
a
u
t
h
o
r
i
z
e
d
 
o
f
f
i
c
i
a
l
 
o
f
 
t
e
s
t
i
n
g
 
l
a
b
o
r
a
t
o
r
y
 
t
h
a
t
 
a
 

m
a
t
e
r
i
a
l
,
 
p
r
o
d
u
c
t
 
o
r
 
s
y
s
t
e
m
 
i
d
e
n
t
i
c
a
l
 
t
o
 
t
h
e
 
m
a
t
e
r
i
a
l
,
 
p
r
o
d
u
c
t
 
o
r
 

s
y
s
t
e
m
 
t
o
 
b
e
 
p
r
o
v
i
d
e
d
 
h
a
s
 
b
e
e
n
 
t
e
s
t
e
d
 
i
n
 
a
c
c
o
r
d
 
w
i
t
h
 
s
p
e
c
i
f
i
e
d
 

r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
U
n
l
e
s
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
a
n
o
t
h
e
r
 
s
e
c
t
i
o
n
,
 
t
e
s
t
i
n
g
 
m
u
s
t
 
h
a
v
e
 

b
e
e
n
 
w
i
t
h
i
n
 
t
h
r
e
e
 
y
e
a
r
s
 
o
f
 
d
a
t
e
 
o
f
 
c
o
n
t
r
a
c
t
 
a
w
a
r
d
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
.

R
e
p
o
r
t
 
t
h
a
t
 
i
n
c
l
u
d
e
s
 
f
i
n
d
i
n
g
s
 
o
f
 
a
 
t
e
s
t
 
r
e
q
u
i
r
e
d
 
t
o
 
b
e
 
p
e
r
f
o
r
m
e
d
 
o
n
 
a
n
 

a
c
t
u
a
l
 
p
o
r
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
o
r
 
p
r
o
t
o
t
y
p
e
 
p
r
e
p
a
r
e
d
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
 

b
e
f
o
r
e
 
s
h
i
p
m
e
n
t
 
t
o
 
j
o
b
 
s
i
t
e
.

R
e
p
o
r
t
 
t
h
a
t
 
i
n
c
l
u
d
e
s
 
f
i
n
d
i
n
g
 
o
f
 
a
 
t
e
s
t
 
m
a
d
e
 
a
t
 
t
h
e
 
j
o
b
 
s
i
t
e
 
o
r
 
o
n
 

s
a
m
p
l
e
 
t
a
k
e
n
 
f
r
o
m
 
t
h
e
 
j
o
b
 
s
i
t
e
,
 
o
n
 
p
o
r
t
i
o
n
 
o
f
 
w
o
r
k
 
d
u
r
i
n
g
 
o
r
 
a
f
t
e
r
 

i
n
s
t
a
l
l
a
t
i
o
n
.

I
n
v
e
s
t
i
g
a
t
i
o
n
 
r
e
p
o
r
t
s

D
a
i
l
y
 
l
o
g
s
 
a
n
d
 
c
h
e
c
k
l
i
s
t
s

F
i
n
a
l
 
a
c
c
e
p
t
a
n
c
e
 
t
e
s
t
 
a
n
d
 
o
p
e
r
a
t
i
o
n
a
l
 
t
e
s
t
 
p
r
o
c
e
d
u
r
e

S
D
-
0
7
 
C
e
r
t
i
f
i
c
a
t
e
s

S
t
a
t
e
m
e
n
t
s
 
p
r
i
n
t
e
d
 
o
n
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
l
e
t
t
e
r
h
e
a
d
 
a
n
d
 
s
i
g
n
e
d
 
b
y
 

r
e
s
p
o
n
s
i
b
l
e
 
o
f
f
i
c
i
a
l
s
 
o
f
 
m
a
n
u
f
a
c
t
u
r
e
r
 
o
f
 
p
r
o
d
u
c
t
,
 
s
y
s
t
e
m
 
o
r
 
m
a
t
e
r
i
a
l
 

a
t
t
e
s
t
i
n
g
 
t
h
a
t
 
t
h
e
 
p
r
o
d
u
c
t
,
 
s
y
s
t
e
m
,
 
o
r
 
m
a
t
e
r
i
a
l
 
m
e
e
t
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 

r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
M
u
s
t
 
b
e
 
d
a
t
e
d
 
a
f
t
e
r
 
a
w
a
r
d
 
o
f
 
p
r
o
j
e
c
t
 
c
o
n
t
r
a
c
t
 
a
n
d
 

c
l
e
a
r
l
y
 
n
a
m
e
 
t
h
e
 
p
r
o
j
e
c
t
.

D
o
c
u
m
e
n
t
 
r
e
q
u
i
r
e
d
 
o
f
 
C
o
n
t
r
a
c
t
o
r
,
 
o
r
 
o
f
 
a
 
m
a
n
u
f
a
c
t
u
r
e
r
,
 
s
u
p
p
l
i
e
r
,
 

i
n
s
t
a
l
l
e
r
 
o
r
 
S
u
b
c
o
n
t
r
a
c
t
o
r
 
t
h
r
o
u
g
h
 
C
o
n
t
r
a
c
t
o
r
.
 
 
T
h
e
 
d
o
c
u
m
e
n
t
 
p
u
r
p
o
s
e
 

i
s
 
t
o
 
f
u
r
t
h
e
r
 
p
r
o
m
o
t
e
 
t
h
e
 
o
r
d
e
r
l
y
 
p
r
o
g
r
e
s
s
i
o
n
 
o
f
 
a
 
p
o
r
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 

b
y
 
d
o
c
u
m
e
n
t
i
n
g
 
p
r
o
c
e
d
u
r
e
s
,
 
a
c
c
e
p
t
a
b
i
l
i
t
y
 
o
f
 
m
e
t
h
o
d
s
,
 
o
r
 
p
e
r
s
o
n
n
e
l
 

q
u
a
l
i
f
i
c
a
t
i
o
n
s
.

C
o
n
f
i
n
e
d
 
s
p
a
c
e
 
e
n
t
r
y
 
p
e
r
m
i
t
s

T
e
x
t
 
o
f
 
p
o
s
t
e
d
 
o
p
e
r
a
t
i
n
g
 
i
n
s
t
r
u
c
t
i
o
n
s

S
D
-
0
8
 
M
a
n
u
f
a
c
t
u
r
e
r
'
s
 
I
n
s
t
r
u
c
t
i
o
n
s

S
E
C
T
I
O
N
 
0
1
 
3
3
 
0
0
 
 
P
a
g
e
 
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

P
r
e
p
r
i
n
t
e
d
 
m
a
t
e
r
i
a
l
 
d
e
s
c
r
i
b
i
n
g
 
i
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
a
 
p
r
o
d
u
c
t
,
 
s
y
s
t
e
m
 
o
r
 

m
a
t
e
r
i
a
l
,
 
i
n
c
l
u
d
i
n
g
 
s
p
e
c
i
a
l
 
n
o
t
i
c
e
s
 
a
n
d
 
(
S
D
S
)
c
o
n
c
e
r
n
i
n
g
 
i
m
p
e
d
a
n
c
e
s
,
 

h
a
z
a
r
d
s
 
a
n
d
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
.

S
D
-
1
0
 
O
p
e
r
a
t
i
o
n
 
a
n
d
 
M
a
i
n
t
e
n
a
n
c
e
 
D
a
t
a

D
a
t
a
 
p
r
o
v
i
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
,
 
o
r
 
t
h
e
 
s
y
s
t
e
m
 
p
r
o
v
i
d
e
r
,
 
i
n
c
l
u
d
i
n
g
 

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
h
e
l
p
 
a
n
d
 
p
r
o
d
u
c
t
 
l
i
n
e
 
d
o
c
u
m
e
n
t
a
t
i
o
n
,
 
n
e
c
e
s
s
a
r
y
 
t
o
 

m
a
i
n
t
a
i
n
 
a
n
d
 
i
n
s
t
a
l
l
 
e
q
u
i
p
m
e
n
t
,
 
f
o
r
 
o
p
e
r
a
t
i
n
g
 
a
n
d
 
m
a
i
n
t
e
n
a
n
c
e
 
u
s
e
 
b
y
 

f
a
c
i
l
i
t
y
 
p
e
r
s
o
n
n
e
l
.

D
a
t
a
 
r
e
q
u
i
r
e
d
 
b
y
 
o
p
e
r
a
t
i
n
g
 
a
n
d
 
m
a
i
n
t
e
n
a
n
c
e
 
p
e
r
s
o
n
n
e
l
 
f
o
r
 
t
h
e
 
s
a
f
e
 
a
n
d
 

e
f
f
i
c
i
e
n
t
 
o
p
e
r
a
t
i
o
n
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d
 
r
e
p
a
i
r
 
o
f
 
t
h
e
 
i
t
e
m
.

D
a
t
a
 
i
n
c
o
r
p
o
r
a
t
e
d
 
i
n
 
a
n
 
o
p
e
r
a
t
i
o
n
s
 
a
n
d
 
m
a
i
n
t
e
n
a
n
c
e
 
m
a
n
u
a
l
 
o
r
 
c
o
n
t
r
o
l
 

s
y
s
t
e
m
.

S
D
-
1
1
 
C
l
o
s
e
o
u
t
 
S
u
b
m
i
t
t
a
l
s

D
o
c
u
m
e
n
t
a
t
i
o
n
 
t
o
 
r
e
c
o
r
d
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
t
e
c
h
n
i
c
a
l
 
o
r
 
a
d
m
i
n
i
s
t
r
a
t
i
v
e
 

r
e
q
u
i
r
e
m
e
n
t
s
 
o
r
 
t
o
 
e
s
t
a
b
l
i
s
h
 
a
n
 
a
d
m
i
n
i
s
t
r
a
t
i
v
e
 
m
e
c
h
a
n
i
s
m
.

S
u
b
m
i
t
t
a
l
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
G
u
i
d
i
n
g
 
P
r
i
n
c
i
p
l
e
 
V
a
l
i
d
a
t
i
o
n
 
(
G
P
V
)
 
o
r
 
T
h
i
r
d
 

P
a
r
t
y
 
C
e
r
t
i
f
i
c
a
t
i
o
n
 
(
T
P
C
)
.

S
p
e
c
i
a
l
 
r
e
q
u
i
r
e
m
e
n
t
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
p
r
o
p
e
r
l
y
 
c
l
o
s
e
 
o
u
t
 
a
 
c
o
n
s
t
r
u
c
t
i
o
n
 

c
o
n
t
r
a
c
t
.
 
 
F
o
r
 
e
x
a
m
p
l
e
,
 
R
e
c
o
r
d
 
D
r
a
w
i
n
g
s
 
a
n
d
 
a
s
-
b
u
i
l
t
 
d
r
a
w
i
n
g
s
.
 
 
A
l
s
o
,
 

s
u
b
m
i
t
t
a
l
 
r
e
q
u
i
r
e
m
e
n
t
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
p
r
o
p
e
r
l
y
 
c
l
o
s
e
 
o
u
t
 
a
 
m
a
j
o
r
 
p
h
a
s
e
 

o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
n
 
a
 
m
u
l
t
i
-
p
h
a
s
e
 
c
o
n
t
r
a
c
t
.

1
.
2
.
2
 
 
 
A
p
p
r
o
v
i
n
g
 
A
u
t
h
o
r
i
t
y

O
f
f
i
c
e
 
o
r
 
d
e
s
i
g
n
a
t
e
d
 
p
e
r
s
o
n
 
a
u
t
h
o
r
i
z
e
d
 
t
o
 
a
p
p
r
o
v
e
 
t
h
e
 
s
u
b
m
i
t
t
a
l
.

1
.
2
.
3
 
 
 
W
o
r
k

A
s
 
u
s
e
d
 
i
n
 
t
h
i
s
 
s
e
c
t
i
o
n
,
 
o
n
-
s
i
t
e
 
a
n
d
 
o
f
f
-
s
i
t
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
r
e
q
u
i
r
e
d
 
b
y
 

c
o
n
t
r
a
c
t
 
d
o
c
u
m
e
n
t
s
,
 
i
n
c
l
u
d
i
n
g
 
l
a
b
o
r
 
n
e
c
e
s
s
a
r
y
 
t
o
 
p
r
o
d
u
c
e
 
s
u
b
m
i
t
t
a
l
s
,
 

c
o
n
s
t
r
u
c
t
i
o
n
,
 
m
a
t
e
r
i
a
l
s
,
 
p
r
o
d
u
c
t
s
,
 
e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
s
y
s
t
e
m
s
 
i
n
c
o
r
p
o
r
a
t
e
d
 
o
r
 

t
o
 
b
e
 
i
n
c
o
r
p
o
r
a
t
e
d
 
i
n
 
s
u
c
h
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
I
n
 
e
x
c
e
p
t
i
o
n
,
 
e
x
c
l
u
d
e
s
 
w
o
r
k
 
t
o
 

p
r
o
d
u
c
e
 
S
D
-
0
1
 
s
u
b
m
i
t
t
a
l
s
.

1
.
3
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
i
s
 
s
e
c
t
i
o
n
.

S
D
-
0
1
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
b
m
i
t
t
a
l
s

S
u
b
m
i
t
t
a
l
 
R
e
g
i
s
t
e
r
;
 
G

1
.
4
 
 
 
S
U
B
M
I
T
T
A
L
 
C
L
A
S
S
I
F
I
C
A
T
I
O
N

1
.
4
.
1
 
 
 
G
o
v
e
r
n
m
e
n
t
 
A
p
p
r
o
v
e
d
 
(
G
)

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
e
x
t
e
n
s
i
o
n
s
 
o
f
 
d
e
s
i
g
n
,
 
c
r
i
t
i
c
a
l
 

m
a
t
e
r
i
a
l
s
,
 
v
a
r
i
a
t
i
o
n
s
,
 
e
q
u
i
p
m
e
n
t
 
w
h
o
s
e
 
c
o
m
p
a
t
i
b
i
l
i
t
y
 
w
i
t
h
 
t
h
e
 
e
n
t
i
r
e
 

S
E
C
T
I
O
N
 
0
1
 
3
3
 
0
0
 
 
P
a
g
e
 
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

s
y
s
t
e
m
 
m
u
s
t
 
b
e
 
c
h
e
c
k
e
d
,
 
a
n
d
 
o
t
h
e
r
 
i
t
e
m
s
 
a
s
 
d
e
s
i
g
n
a
t
e
d
 
b
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
a
n
y
 
v
a
r
i
a
t
i
o
n
s
 
f
r
o
m
 
t
h
e
 
S
o
l
i
c
i
t
a
t
i
o
n
 

o
r
 
t
h
e
 
A
c
c
e
p
t
e
d
 
P
r
o
p
o
s
a
l
 
a
n
d
 
f
o
r
 
o
t
h
e
r
 
i
t
e
m
s
 
a
s
 
d
e
s
i
g
n
a
t
e
d
 
b
y
 
t
h
e
 

G
o
v
e
r
n
m
e
n
t
.

W
i
t
h
i
n
 
t
h
e
 
t
e
r
m
s
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
 
C
l
a
u
s
e
 
S
P
E
C
I
F
I
C
A
T
I
O
N
S
 
A
N
D
 
D
R
A
W
I
N
G
S
 
F
O
R
 

C
O
N
S
T
R
U
C
T
I
O
N
,
 
s
u
b
m
i
t
t
a
l
s
 
a
r
e
 
c
o
n
s
i
d
e
r
e
d
 
t
o
 
b
e
 
"
s
h
o
p
 
d
r
a
w
i
n
g
s
.
"

1
.
5
 
 
 
F
O
R
W
A
R
D
I
N
G
 
S
U
B
M
I
T
T
A
L
S
 
R
E
Q
U
I
R
I
N
G
 
G
O
V
E
R
N
M
E
N
T
 
A
P
P
R
O
V
A
L

A
s
 
s
o
o
n
 
a
s
 
p
r
a
c
t
i
c
a
b
l
e
 
a
f
t
e
r
 
a
w
a
r
d
 
o
f
 
c
o
n
t
r
a
c
t
,
 
a
n
d
 
b
e
f
o
r
e
 
p
r
o
c
u
r
e
m
e
n
t
 
o
r
 

f
a
b
r
i
c
a
t
i
o
n
,
 
f
o
r
w
a
r
d
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
s
u
b
m
i
t
t
a
l
s
 
r
e
q
u
i
r
e
d
 
i
n
 
t
h
e
 

t
e
c
h
n
i
c
a
l
 
s
e
c
t
i
o
n
s
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
,
 
i
n
c
l
u
d
i
n
g
 
s
h
o
p
 
d
r
a
w
i
n
g
s
,
 
p
r
o
d
u
c
t
 

d
a
t
a
 
a
n
d
 
s
a
m
p
l
e
s
.
 
 
I
n
 
a
d
d
i
t
i
o
n
,
 
f
o
r
w
a
r
d
 
a
 
c
o
p
y
 
o
f
 
t
h
e
 
s
u
b
m
i
t
t
a
l
s
 
t
o
 
t
h
e
 

R
e
s
i
d
e
n
t
 
E
n
g
i
n
e
e
r
.

1
.
5
.
1
 
 
 
O
&
M
 
D
a
t
a

G
o
v
e
r
n
m
e
n
t
 
w
i
l
l
 
r
e
v
i
e
w
 
a
n
d
 
a
p
p
r
o
v
e
 
f
o
r
 
E
n
g
i
n
e
e
r
 
O
&
M
 
d
a
t
a
 
t
o
 
v
e
r
i
f
y
 
t
h
e
 

t
i
m
e
 
l
i
m
i
t
s
 
s
p
e
c
i
f
i
e
d
,
 
t
h
e
 
s
u
b
m
i
t
t
a
l
s
 
c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
c
o
n
t
r
a
c
t
 

r
e
q
u
i
r
e
m
e
n
t
s
;
 
s
u
b
m
i
t
 
d
a
t
a
 
s
p
e
c
i
f
i
e
d
 
f
o
r
 
a
 
g
i
v
e
n
 
i
t
e
m
 
w
i
t
h
i
n
 
3
0
 
c
a
l
e
n
d
a
r
 

d
a
y
s
 
a
f
t
e
r
 
t
h
e
 
i
t
e
m
 
i
s
 
d
e
l
i
v
e
r
e
d
 
t
o
 
t
h
e
 
c
o
n
t
r
a
c
t
 
s
i
t
e
.

I
n
 
t
h
e
 
e
v
e
n
t
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
f
a
i
l
s
 
t
o
 
d
e
l
i
v
e
r
 
O
&
M
 
d
a
t
a
 
w
i
t
h
i
n
 
t
h
e
 
t
i
m
e
 

l
i
m
i
t
s
 
s
p
e
c
i
f
i
e
d
,
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
m
a
y
 
w
i
t
h
h
o
l
d
 
f
r
o
m
 
p
r
o
g
r
e
s
s
 

p
a
y
m
e
n
t
s
 
5
0
 
p
e
r
c
e
n
t
 
o
f
 
t
h
e
 
p
r
i
c
e
 
o
f
 
t
h
e
 
i
t
e
m
s
 
t
o
 
w
h
i
c
h
 
s
u
c
h
 
O
&
M
 
d
a
t
a
 
a
p
p
l
y
.

1
.
6
 
 
 
P
R
E
P
A
R
A
T
I
O
N

1
.
6
.
1
 
 
 
T
r
a
n
s
m
i
t
t
a
l
 
F
o
r
m

T
r
a
n
s
m
i
t
 
e
a
c
h
 
s
u
b
m
i
t
t
a
l
,
 
e
x
c
e
p
t
 
s
a
m
p
l
e
 
i
n
s
t
a
l
l
a
t
i
o
n
s
 
a
n
d
 
s
a
m
p
l
e
 
p
a
n
e
l
s
 
t
o
 

t
h
e
 
o
f
f
i
c
e
 
o
f
 
t
h
e
 
a
p
p
r
o
v
i
n
g
 
a
u
t
h
o
r
i
t
y
 
u
s
i
n
g
 
t
h
e
 
t
r
a
n
s
m
i
t
t
a
l
 
f
o
r
m
 

p
r
e
s
c
r
i
b
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
O
n
 
t
h
e
 
t
r
a
n
s
m
i
t
t
a
l
 
f
o
r
m
 
i
d
e
n
t
i
f
y
 

c
o
n
t
r
a
c
t
o
r
,
 
i
n
d
i
c
a
t
e
 
d
a
t
e
 
o
f
 
s
u
b
m
i
t
t
a
l
,
 
a
n
d
 
i
n
c
l
u
d
e
 
a
l
l
 
i
n
f
o
r
m
a
t
i
o
n
 

p
r
e
s
c
r
i
b
e
d
 
b
y
 
t
h
e
 
t
r
a
n
s
m
i
t
t
a
l
 
f
o
r
m
 
a
n
d
 
r
e
q
u
i
r
e
d
 
i
n
 
p
a
r
a
g
r
a
p
h
 
I
D
E
N
T
I
F
Y
I
N
G
 

S
U
B
M
I
T
T
A
L
S
.
 
 
U
s
e
 
t
h
e
 
s
u
b
m
i
t
t
a
l
 
t
r
a
n
s
m
i
t
t
a
l
 
f
o
r
m
s
 
t
o
 
r
e
c
o
r
d
 
a
c
t
i
o
n
s
 

r
e
g
a
r
d
i
n
g
 
s
a
m
p
l
e
s
.

1
.
6
.
2
 
 
 
I
d
e
n
t
i
f
y
i
n
g
 
S
u
b
m
i
t
t
a
l
s

W
h
e
n
 
s
u
b
m
i
t
t
a
l
s
 
a
r
e
 
p
r
o
v
i
d
e
d
 
b
y
 
a
 
S
u
b
c
o
n
t
r
a
c
t
o
r
,
 
t
h
e
 
P
r
i
m
e
 
C
o
n
t
r
a
c
t
o
r
 
i
s
 
t
o

 
p
r
e
p
a
r
e
,
 
r
e
v
i
e
w
 
a
n
d
 
s
t
a
m
p
 
s
u
b
m
i
t
t
a
l
s
,
 
i
n
c
l
u
d
i
n
g
 
t
h
o
s
e
 
p
r
o
v
i
d
e
d
 
b
y
 
a
 

s
u
b
c
o
n
t
r
a
c
t
o
r
,
 
b
e
f
o
r
e
 
s
u
b
m
i
t
t
i
n
g
 
f
o
r
 
a
p
p
r
o
v
a
l
.

I
d
e
n
t
i
f
y
 
s
u
b
m
i
t
t
a
l
s
,
 
e
x
c
e
p
t
 
s
a
m
p
l
e
 
i
n
s
t
a
l
l
a
t
i
o
n
s
 
a
n
d
 
s
a
m
p
l
e
 
p
a
n
e
l
s
,
 
w
i
t
h
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
p
e
r
m
a
n
e
n
t
l
y
 
a
d
h
e
r
e
d
 
t
o
 
o
r
 
n
o
t
e
d
 
o
n
 
e
a
c
h
 
s
e
p
a
r
a
t
e
 

c
o
m
p
o
n
e
n
t
 
o
f
 
e
a
c
h
 
s
u
b
m
i
t
t
a
l
 
a
n
d
 
n
o
t
e
d
 
o
n
 
t
r
a
n
s
m
i
t
t
a
l
 
f
o
r
m
.
 
 
M
a
r
k
 
e
a
c
h
 
c
o
p
y
 

o
f
 
e
a
c
h
 
s
u
b
m
i
t
t
a
l
 
i
d
e
n
t
i
c
a
l
l
y
,
 
w
i
t
h
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

a
.
 
 
P
r
o
j
e
c
t
 
t
i
t
l
e
 
a
n
d
 
l
o
c
a
t
i
o
n

b
.
 
 
C
o
n
s
t
r
u
c
t
i
o
n
 
c
o
n
t
r
a
c
t
 
n
u
m
b
e
r

c
.
 
 
D
a
t
e
s
 
o
f
 
t
h
e
 
d
r
a
w
i
n
g
s
 
a
n
d
 
r
e
v
i
s
i
o
n
s

d
.
 
 
N
a
m
e
,
 
a
d
d
r
e
s
s
,
 
a
n
d
 
t
e
l
e
p
h
o
n
e
 
n
u
m
b
e
r
 
o
f
 
S
u
b
c
o
n
t
r
a
c
t
o
r
,
 
s
u
p
p
l
i
e
r
,
 

m
a
n
u
f
a
c
t
u
r
e
r
,
 
a
n
d
 
a
n
y
 
o
t
h
e
r
 
S
u
b
c
o
n
t
r
a
c
t
o
r
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
e
 

S
E
C
T
I
O
N
 
0
1
 
3
3
 
0
0
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

s
u
b
m
i
t
t
a
l
.

e
.
 
 
S
e
c
t
i
o
n
 
n
u
m
b
e
r
 
o
f
 
t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
b
y
 
w
h
i
c
h
 
s
u
b
m
i
t
t
a
l
 
i
s
 
r
e
q
u
i
r
e
d

f
.
 
 
S
u
b
m
i
t
t
a
l
 
d
e
s
c
r
i
p
t
i
o
n
 
(
S
D
)
 
n
u
m
b
e
r
 
o
f
 
e
a
c
h
 
c
o
m
p
o
n
e
n
t
 
o
f
 
s
u
b
m
i
t
t
a
l

g
.
 
 
F
o
r
 
a
 
r
e
s
u
b
m
i
s
s
i
o
n
,
 
a
d
d
 
a
l
p
h
a
b
e
t
i
c
 
s
u
f
f
i
x
 
o
n
 
s
u
b
m
i
t
t
a
l
 
d
e
s
c
r
i
p
t
i
o
n
,
 

f
o
r
 
e
x
a
m
p
l
e
,
 
s
u
b
m
i
t
t
a
l
 
1
8
 
w
o
u
l
d
 
b
e
c
o
m
e
 
1
8
A
,
 
t
o
 
i
n
d
i
c
a
t
e
 
r
e
s
u
b
m
i
s
s
i
o
n

h
.
 
 
P
r
o
d
u
c
t
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
a
n
d
 
l
o
c
a
t
i
o
n
 
i
n
 
p
r
o
j
e
c
t
.

1
.
6
.
3
 
 
 
S
u
b
m
i
t
t
a
l
 
F
o
r
m
a
t

1
.
6
.
3
.
1
 
 
 
F
o
r
m
a
t
 
o
f
 
S
D
-
0
1
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
b
m
i
t
t
a
l
s

W
h
e
n
 
t
h
e
 
s
u
b
m
i
t
t
a
l
 
i
n
c
l
u
d
e
s
 
a
 
d
o
c
u
m
e
n
t
 
t
h
a
t
 
i
s
 
t
o
 
b
e
 
u
s
e
d
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
,
 

o
r
 
i
s
 
t
o
 
b
e
c
o
m
e
 
p
a
r
t
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
r
e
c
o
r
d
,
 
o
t
h
e
r
 
t
h
a
n
 
a
s
 
a
 
s
u
b
m
i
t
t
a
l
,
 
d
o
 

n
o
t
 
a
p
p
l
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
a
p
p
r
o
v
a
l
 
s
t
a
m
p
 
t
o
 
t
h
e
 
d
o
c
u
m
e
n
t
 
i
t
s
e
l
f
,
 
b
u
t
 
t
o
 
a
 

s
e
p
a
r
a
t
e
 
s
h
e
e
t
 
a
c
c
o
m
p
a
n
y
i
n
g
 
t
h
e
 
d
o
c
u
m
e
n
t
.

P
r
o
v
i
d
e
 
d
a
t
a
 
i
n
 
t
h
e
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
u
s
e
d
 
i
n
 
t
h
e
 
c
o
n
t
r
a
c
t
 
d
o
c
u
m
e
n
t
s
.

1
.
6
.
3
.
2
 
 
 
F
o
r
m
a
t
 
f
o
r
 
S
D
-
0
2
 
S
h
o
p
 
D
r
a
w
i
n
g
s

P
r
o
v
i
d
e
 
s
h
o
p
 
d
r
a
w
i
n
g
s
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
8
 
1
/
2
 
b
y
 
1
1
 
i
n
c
h
e
s
 
n
o
r
 
m
o
r
e
 
t
h
a
n
 
3
0
 
b
y
 

4
2
 
i
n
c
h
e
s
,
 
e
x
c
e
p
t
 
f
o
r
 
f
u
l
l
-
s
i
z
e
 
p
a
t
t
e
r
n
s
 
o
r
 
t
e
m
p
l
a
t
e
s
.
 
 
P
r
e
p
a
r
e
 
d
r
a
w
i
n
g
s
 

t
o
 
a
c
c
u
r
a
t
e
 
s
i
z
e
,
 
w
i
t
h
 
s
c
a
l
e
 
i
n
d
i
c
a
t
e
d
,
 
u
n
l
e
s
s
 
a
n
o
t
h
e
r
 
f
o
r
m
 
i
s
 
r
e
q
u
i
r
e
d
.
 
 

E
n
s
u
r
e
 
d
r
a
w
i
n
g
s
 
a
r
e
 
s
u
i
t
a
b
l
e
 
f
o
r
 
r
e
p
r
o
d
u
c
t
i
o
n
 
a
n
d
 
o
f
 
a
 
q
u
a
l
i
t
y
 
t
o
 
p
r
o
d
u
c
e
 

c
l
e
a
r
,
 
d
i
s
t
i
n
c
t
 
l
i
n
e
s
 
a
n
d
 
l
e
t
t
e
r
s
,
 
w
i
t
h
 
d
a
r
k
 
l
i
n
e
s
 
o
n
 
a
 
w
h
i
t
e
 
b
a
c
k
g
r
o
u
n
d
.

a
.
 
 
I
n
c
l
u
d
e
 
t
h
e
 
n
a
m
e
p
l
a
t
e
 
d
a
t
a
,
 
s
i
z
e
,
 
a
n
d
 
c
a
p
a
c
i
t
y
 
o
n
 
d
r
a
w
i
n
g
s
.
 
 
A
l
s
o
 

i
n
c
l
u
d
e
 
a
p
p
l
i
c
a
b
l
e
 
f
e
d
e
r
a
l
,
 
m
i
l
i
t
a
r
y
,
 
i
n
d
u
s
t
r
y
,
 
a
n
d
 
t
e
c
h
n
i
c
a
l
 
s
o
c
i
e
t
y
 

p
u
b
l
i
c
a
t
i
o
n
 
r
e
f
e
r
e
n
c
e
s
.

b
.
 
 
D
i
m
e
n
s
i
o
n
 
d
r
a
w
i
n
g
s
,
 
e
x
c
e
p
t
 
d
i
a
g
r
a
m
s
 
a
n
d
 
s
c
h
e
m
a
t
i
c
 
d
r
a
w
i
n
g
s
.
 
 
P
r
e
p
a
r
e
 

d
r
a
w
i
n
g
s
 
d
e
m
o
n
s
t
r
a
t
i
n
g
 
i
n
t
e
r
f
a
c
e
 
w
i
t
h
 
o
t
h
e
r
 
t
r
a
d
e
s
 
t
o
 
s
c
a
l
e
.
 
 
U
s
e
 
t
h
e
 

s
a
m
e
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
f
o
r
 
s
h
o
p
 
d
r
a
w
i
n
g
s
 
a
s
 
i
n
d
i
c
a
t
e
d
 
o
n
 
t
h
e
 
c
o
n
t
r
a
c
t
 

d
r
a
w
i
n
g
s
.
 
 
I
d
e
n
t
i
f
y
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
p
r
o
d
u
c
t
s
 
f
o
r
 
w
o
r
k
 
s
h
o
w
n
.

P
r
e
s
e
n
t
 
s
h
o
p
 
d
r
a
w
i
n
g
s
 
s
i
z
e
d
 
8
 
1
/
2
 
b
y
 
1
1
 
i
n
c
h
e
s
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 
b
o
u
n
d
 
v
o
l
u
m
e
 

f
o
r
 
s
u
b
m
i
t
t
a
l
s
.
 
 
P
r
e
s
e
n
t
 
l
a
r
g
e
r
 
d
r
a
w
i
n
g
s
 
i
n
 
s
e
t
s
.
 
S
u
b
m
i
t
 
a
n
 
e
l
e
c
t
r
o
n
i
c
 

c
o
p
y
 
o
f
 
d
r
a
w
i
n
g
s
 
i
n
 
P
D
F
 
f
o
r
m
a
t
.

1
.
6
.
3
.
2
.
1
 
 
 
D
r
a
w
i
n
g
 
I
d
e
n
t
i
f
a
c
t
i
o
n

I
n
c
l
u
d
e
 
o
n
 
e
a
c
h
 
d
r
a
w
i
n
g
 
t
h
e
 
d
r
a
w
i
n
g
 
t
i
t
l
e
,
 
n
u
m
b
e
r
,
 
d
a
t
e
,
 
a
n
d
 
r
e
v
i
s
i
o
n
 

n
u
m
b
e
r
s
 
a
n
d
 
d
a
t
e
s
,
 
i
n
 
a
d
d
i
t
i
o
n
 
t
o
 
i
n
f
o
r
m
a
t
i
o
n
 
r
e
q
u
i
r
e
d
 
i
n
 
p
a
r
a
g
r
a
p
h
 

I
D
E
N
T
I
F
Y
I
N
G
 
S
U
B
M
I
T
T
A
L
S
.

N
u
m
b
e
r
 
d
r
a
w
i
n
g
s
 
i
n
 
a
 
l
o
g
i
c
a
l
 
s
e
q
u
e
n
c
e
.
 
 
E
a
c
h
 
d
r
a
w
i
n
g
 
i
s
 
t
o
 
b
e
a
r
 
t
h
e
 
n
u
m
b
e
r
 

o
f
 
t
h
e
 
s
u
b
m
i
t
t
a
l
 
i
n
 
a
 
u
n
i
f
o
r
m
 
l
o
c
a
t
i
o
n
 
n
e
x
t
 
t
o
 
t
h
e
 
t
i
t
l
e
 
b
l
o
c
k
.
 
 
P
l
a
c
e
 
t
h
e
 

G
o
v
e
r
n
m
e
n
t
 
c
o
n
t
r
a
c
t
 
n
u
m
b
e
r
 
i
n
 
t
h
e
 
m
a
r
g
i
n
,
 
i
m
m
e
d
i
a
t
e
l
y
 
b
e
l
o
w
 
t
h
e
 
t
i
t
l
e
 

b
l
o
c
k
,
 
f
o
r
 
e
a
c
h
 
d
r
a
w
i
n
g
.

R
e
s
e
r
v
e
 
a
 
b
l
a
n
k
 
s
p
a
c
e
,
 
n
o
 
s
m
a
l
l
e
r
 
t
h
a
n
 
2
 
i
n
c
h
e
s
 
o
n
 
t
h
e
 
r
i
g
h
t
-
h
a
n
d
 
s
i
d
e
 
o
f
 

e
a
c
h
 
s
h
e
e
t
 
f
o
r
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
d
i
s
p
o
s
i
t
i
o
n
 
s
t
a
m
p
.

S
E
C
T
I
O
N
 
0
1
 
3
3
 
0
0
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
6
.
3
.
3
 
 
 
F
o
r
m
a
t
 
o
f
 
S
D
-
0
3
 
P
r
o
d
u
c
t
 
D
a
t
a

P
r
e
s
e
n
t
 
p
r
o
d
u
c
t
 
d
a
t
a
 
s
u
b
m
i
t
t
a
l
s
 
f
o
r
 
e
a
c
h
 
s
e
c
t
i
o
n
 
a
s
 
a
 
c
o
m
p
l
e
t
e
,
 
b
o
u
n
d
 

v
o
l
u
m
e
.
 
 
I
n
c
l
u
d
e
 
a
 
t
a
b
l
e
 
o
f
 
c
o
n
t
e
n
t
s
,
 
l
i
s
t
i
n
g
 
t
h
e
 
p
a
g
e
 
a
n
d
 
c
a
t
a
l
o
g
 
i
t
e
m
 

n
u
m
b
e
r
s
 
f
o
r
 
p
r
o
d
u
c
t
 
d
a
t
a
.

I
n
d
i
c
a
t
e
,
 
b
y
 
p
r
o
m
i
n
e
n
t
 
n
o
t
a
t
i
o
n
,
 
e
a
c
h
 
p
r
o
d
u
c
t
 
t
h
a
t
 
i
s
 
b
e
i
n
g
 
s
u
b
m
i
t
t
e
d
;
 

i
n
d
i
c
a
t
e
 
t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
s
e
c
t
i
o
n
 
n
u
m
b
e
r
 
a
n
d
 
p
a
r
a
g
r
a
p
h
 
n
u
m
b
e
r
 
t
o
 
w
h
i
c
h
 
i
t
 

p
e
r
t
a
i
n
s
.

1
.
6
.
3
.
3
.
1
 
 
 
P
r
o
d
u
c
t
 
I
n
f
o
r
m
a
t
i
o
n

S
u
p
p
l
e
m
e
n
t
 
p
r
o
d
u
c
t
 
d
a
t
a
 
w
i
t
h
 
m
a
t
e
r
i
a
l
 
p
r
e
p
a
r
e
d
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
 
t
o
 
s
a
t
i
s
f
y
 

t
h
e
 
s
u
b
m
i
t
t
a
l
 
r
e
q
u
i
r
e
m
e
n
t
s
 
w
h
e
r
e
 
p
r
o
d
u
c
t
 
d
a
t
a
 
d
o
e
s
 
n
o
t
 
e
x
i
s
t
.
 
 
I
d
e
n
t
i
f
y
 

t
h
i
s
 
m
a
t
e
r
i
a
l
 
a
s
 
d
e
v
e
l
o
p
e
d
 
s
p
e
c
i
f
i
c
a
l
l
y
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
,
 
w
i
t
h
 
i
n
f
o
r
m
a
t
i
o
n
 

a
n
d
 
f
o
r
m
a
t
 
a
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
s
s
i
o
n
 
o
f
 
S
D
-
0
7
 
C
e
r
t
i
f
i
c
a
t
e
s
.

P
r
o
v
i
d
e
 
p
r
o
d
u
c
t
 
d
a
t
a
 
i
n
 
u
n
i
t
s
 
u
s
e
d
 
i
n
 
t
h
e
 
C
o
n
t
r
a
c
t
 
d
o
c
u
m
e
n
t
s
.
 
 
W
h
e
r
e
 

p
r
o
d
u
c
t
 
d
a
t
a
 
a
r
e
 
i
n
c
l
u
d
e
d
 
i
n
 
p
r
e
p
r
i
n
t
e
d
 
c
a
t
a
l
o
g
s
 
w
i
t
h
 
a
n
o
t
h
e
r
 
u
n
i
t
,
 
s
u
b
m
i
t
 

t
h
e
 
d
i
m
e
n
s
i
o
n
s
 
i
n
 
c
o
n
t
r
a
c
t
 
d
o
c
u
m
e
n
t
 
u
n
i
t
s
,
 
o
n
 
a
 
s
e
p
a
r
a
t
e
 
s
h
e
e
t
.

1
.
6
.
3
.
3
.
2
 
 
 
S
t
a
n
d
a
r
d
s

W
h
e
r
e
 
e
q
u
i
p
m
e
n
t
 
o
r
 
m
a
t
e
r
i
a
l
s
 
a
r
e
 
s
p
e
c
i
f
i
e
d
 
t
o
 
c
o
n
f
o
r
m
 
t
o
 
i
n
d
u
s
t
r
y
 
o
r
 

t
e
c
h
n
i
c
a
l
-
s
o
c
i
e
t
y
 
r
e
f
e
r
e
n
c
e
 
s
t
a
n
d
a
r
d
s
 
o
f
 
s
u
c
h
 
o
r
g
a
n
i
z
a
t
i
o
n
s
 
a
s
 
t
h
e
 

A
m
e
r
i
c
a
n
 
N
a
t
i
o
n
a
l
 
S
t
a
n
d
a
r
d
s
 
I
n
s
t
i
t
u
t
e
 
(
A
N
S
I
)
,
 
A
S
T
M
 
I
n
t
e
r
n
a
t
i
o
n
a
l
 
(
A
S
T
M
)
,
 

N
a
t
i
o
n
a
l
 
E
l
e
c
t
r
i
c
a
l
 
M
a
n
u
f
a
c
t
u
r
e
r
'
s
 
A
s
s
o
c
i
a
t
i
o
n
 
(
N
E
M
A
)
,
 
U
n
d
e
r
w
r
i
t
e
r
s
 

L
a
b
o
r
a
t
o
r
i
e
s
 
(
U
L
)
,
 
o
r
 
A
s
s
o
c
i
a
t
i
o
n
 
o
f
 
E
d
i
s
o
n
 
I
l
l
u
m
i
n
a
t
i
n
g
 
C
o
m
p
a
n
i
e
s
 
(
A
E
I
C
)
,
 

s
u
b
m
i
t
 
p
r
o
o
f
 
o
f
 
s
u
c
h
 
c
o
m
p
l
i
a
n
c
e
.
 
 
T
h
e
 
l
a
b
e
l
 
o
r
 
l
i
s
t
i
n
g
 
b
y
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 

o
r
g
a
n
i
z
a
t
i
o
n
 
w
i
l
l
 
b
e
 
a
c
c
e
p
t
a
b
l
e
 
e
v
i
d
e
n
c
e
 
o
f
 
c
o
m
p
l
i
a
n
c
e
.
 
 
I
n
 
l
i
e
u
 
o
f
 
t
h
e
 

l
a
b
e
l
 
o
r
 
l
i
s
t
i
n
g
,
 
s
u
b
m
i
t
 
a
 
c
e
r
t
i
f
i
c
a
t
e
 
f
r
o
m
 
a
n
 
i
n
d
e
p
e
n
d
e
n
t
 
t
e
s
t
i
n
g
 

o
r
g
a
n
i
z
a
t
i
o
n
,
 
c
o
m
p
e
t
e
n
t
 
t
o
 
p
e
r
f
o
r
m
 
t
e
s
t
i
n
g
,
 
a
n
d
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
S
t
a
t
e
 
o
n
 
t
h
e
 
c
e
r
t
i
f
i
c
a
t
e
 
t
h
a
t
 
t
h
e
 
i
t
e
m
 
h
a
s
 
b
e
e
n
 

t
e
s
t
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 
o
r
g
a
n
i
z
a
t
i
o
n
'
s
 
t
e
s
t
 
m
e
t
h
o
d
s
 
a
n
d
 

t
h
a
t
 
t
h
e
 
i
t
e
m
 
c
o
m
p
l
i
e
s
 
w
i
t
h
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 
o
r
g
a
n
i
z
a
t
i
o
n
'
s
 
r
e
f
e
r
e
n
c
e
 

s
t
a
n
d
a
r
d
.

1
.
6
.
3
.
3
.
3
 
 
 
D
a
t
a
 
S
u
b
m
i
s
s
i
o
n

C
o
l
l
e
c
t
 
r
e
q
u
i
r
e
d
 
d
a
t
a
 
s
u
b
m
i
t
t
a
l
s
 
f
o
r
 
e
a
c
h
 
s
p
e
c
i
f
i
c
 
m
a
t
e
r
i
a
l
,
 
p
r
o
d
u
c
t
,
 
u
n
i
t
 

o
f
 
w
o
r
k
,
 
o
r
 
s
y
s
t
e
m
 
i
n
t
o
 
a
 
s
i
n
g
l
e
 
s
u
b
m
i
t
t
a
l
 
t
h
a
t
 
i
s
 
m
a
r
k
e
d
 
f
o
r
 
c
h
o
i
c
e
s
,
 

o
p
t
i
o
n
s
,
 
a
n
d
 
p
o
r
t
i
o
n
s
 
a
p
p
l
i
c
a
b
l
e
 
t
o
 
t
h
e
 
s
u
b
m
i
t
t
a
l
.
 
 
M
a
r
k
 
e
a
c
h
 
c
o
p
y
 
o
f
 
t
h
e
 

p
r
o
d
u
c
t
 
d
a
t
a
 
i
d
e
n
t
i
c
a
l
l
y
.
 
 
P
a
r
t
i
a
l
 
s
u
b
m
i
t
t
a
l
s
 
w
i
l
l
 
n
o
t
 
b
e
 
a
c
c
e
p
t
e
d
 
f
o
r
 

e
x
p
e
d
i
t
i
o
n
 
o
f
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
f
f
o
r
t
.

S
u
b
m
i
t
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
i
n
s
t
r
u
c
t
i
o
n
s
 
b
e
f
o
r
e
 
i
n
s
t
a
l
l
a
t
i
o
n
.

1
.
6
.
3
.
4
 
 
 
F
o
r
m
a
t
 
o
f
 
S
D
-
0
4
 
S
a
m
p
l
e
s

1
.
6
.
3
.
4
.
1
 
 
 
S
a
m
p
l
e
 
C
h
a
r
a
c
t
e
r
i
s
t
i
c
s

F
u
r
n
i
s
h
 
s
a
m
p
l
e
s
 
i
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
s
i
z
e
s
,
 
u
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e
 
s
p
e
c
i
f
i
e
d
 
o
r
 

u
n
l
e
s
s
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
 
h
a
s
 
p
r
e
p
a
c
k
a
g
e
d
 
s
a
m
p
l
e
s
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
t
h
e
 
s
a
m
e
 

s
i
z
e
 
a
s
 
s
p
e
c
i
f
i
e
d
:

a
.
 
 
S
a
m
p
l
e
 
o
f
 
E
q
u
i
p
m
e
n
t
 
o
r
 
D
e
v
i
c
e
:
 
 
F
u
l
l
 
s
i
z
e
.

b
.
 
 
S
a
m
p
l
e
 
o
f
 
M
a
t
e
r
i
a
l
s
 
L
e
s
s
 
T
h
a
n
 
2
 
b
y
 
3
 
i
n
c
h
e
s
:
 
 
B
u
i
l
t
 
u
p
 
t
o
 
8
 
1
/
2
 
b
y
 
1
1
 

i
n
c
h
e
s
.

S
E
C
T
I
O
N
 
0
1
 
3
3
 
0
0
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

c
.
 
 
S
a
m
p
l
e
 
o
f
 
M
a
t
e
r
i
a
l
s
 
E
x
c
e
e
d
i
n
g
 
8
 
1
/
2
 
b
y
 
1
1
 
i
n
c
h
e
s
:
 
 
C
u
t
 
d
o
w
n
 
t
o
 
8
 
1
/
2
 

b
y
 
1
1
 
i
n
c
h
e
s
 
a
n
d
 
a
d
e
q
u
a
t
e
 
t
o
 
i
n
d
i
c
a
t
e
 
c
o
l
o
r
,
 
t
e
x
t
u
r
e
,
 
a
n
d
 
m
a
t
e
r
i
a
l
 

v
a
r
i
a
t
i
o
n
s
.

d
.
 
 
S
a
m
p
l
e
 
o
f
 
L
i
n
e
a
r
 
D
e
v
i
c
e
s
 
o
r
 
M
a
t
e
r
i
a
l
s
:
 
1
0
 
i
n
c
h
 
l
e
n
g
t
h
 
o
r
 
l
e
n
g
t
h
 
t
o
 
b
e
 

s
u
p
p
l
i
e
d
,
 
i
f
 
l
e
s
s
 
t
h
a
n
 
1
0
 
i
n
c
h
e
s
.
 
 
E
x
a
m
p
l
e
s
 
o
f
 
l
i
n
e
a
r
 
d
e
v
i
c
e
s
 
o
r
 

m
a
t
e
r
i
a
l
s
 
a
r
e
 
c
o
n
d
u
i
t
 
a
n
d
 
h
a
n
d
r
a
i
l
s
.

e
.
 
 
S
a
m
p
l
e
 
V
o
l
u
m
e
 
o
f
 
N
o
n
s
o
l
i
d
 
M
a
t
e
r
i
a
l
s
:
 
 
P
i
n
t
.
 
 
E
x
a
m
p
l
e
s
 
o
f
 
n
o
n
s
o
l
i
d
 

m
a
t
e
r
i
a
l
s
 
a
r
e
 
s
a
n
d
 
a
n
d
 
p
a
i
n
t
.

g
.
 
 
S
a
m
p
l
e
 
P
a
n
e
l
:
 
 
4
 
b
y
 
4
 
f
e
e
t
.

h
.
 
 
S
a
m
p
l
e
 
I
n
s
t
a
l
l
a
t
i
o
n
:
 
 
1
0
0
 
s
q
u
a
r
e
 
f
e
e
t
.

1
.
6
.
3
.
4
.
2
 
 
 
S
a
m
p
l
e
 
I
n
c
o
r
p
o
r
a
t
i
o
n

R
e
u
s
a
b
l
e
 
S
a
m
p
l
e
s
:
 
 
I
n
c
o
r
p
o
r
a
t
e
 
r
e
t
u
r
n
e
d
 
s
a
m
p
l
e
s
 
i
n
t
o
 
w
o
r
k
 
o
n
l
y
 
i
f
 
s
o
 

s
p
e
c
i
f
i
e
d
 
o
r
 
i
n
d
i
c
a
t
e
d
.
 
 
I
n
c
o
r
p
o
r
a
t
e
d
 
s
a
m
p
l
e
s
 
a
r
e
 
t
o
 
b
e
 
i
n
 
u
n
d
a
m
a
g
e
d
 

c
o
n
d
i
t
i
o
n
 
a
t
 
t
h
e
 
t
i
m
e
 
o
f
 
u
s
e
.

R
e
c
o
r
d
i
n
g
 
o
f
 
S
a
m
p
l
e
 
I
n
s
t
a
l
l
a
t
i
o
n
:
 
 
N
o
t
e
 
a
n
d
 
p
r
e
s
e
r
v
e
 
t
h
e
 
n
o
t
a
t
i
o
n
 
o
f
 
a
n
y
 

a
r
e
a
 
c
o
n
s
t
i
t
u
t
i
n
g
 
a
 
s
a
m
p
l
e
 
i
n
s
t
a
l
l
a
t
i
o
n
,
 
b
u
t
 
r
e
m
o
v
e
 
t
h
e
 
n
o
t
a
t
i
o
n
 
a
t
 
t
h
e
 

f
i
n
a
l
 
c
l
e
a
n
-
u
p
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
.

1
.
6
.
3
.
4
.
3
 
 
 
C
o
m
p
a
r
i
s
o
n
 
S
a
m
p
l
e

S
a
m
p
l
e
s
 
S
h
o
w
i
n
g
 
R
a
n
g
e
 
o
f
 
V
a
r
i
a
t
i
o
n
:
 
 
W
h
e
r
e
 
v
a
r
i
a
t
i
o
n
s
 
i
n
 
c
o
l
o
r
,
 
f
i
n
i
s
h
,
 

p
a
t
t
e
r
n
,
 
o
r
 
t
e
x
t
u
r
e
 
a
r
e
 
u
n
a
v
o
i
d
a
b
l
e
 
d
u
e
 
t
o
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
m
a
t
e
r
i
a
l
s
,
 
s
u
b
m
i
t
 

s
e
t
s
 
o
f
 
s
a
m
p
l
e
s
 
o
f
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
t
h
r
e
e
 
u
n
i
t
s
 
s
h
o
w
i
n
g
 
e
x
t
r
e
m
e
s
 
a
n
d
 
m
i
d
d
l
e
 

o
f
 
r
a
n
g
e
.
 
 
M
a
r
k
 
e
a
c
h
 
u
n
i
t
 
t
o
 
d
e
s
c
r
i
b
e
 
i
t
s
 
r
e
l
a
t
i
o
n
 
t
o
 
t
h
e
 
r
a
n
g
e
 
o
f
 
t
h
e
 

v
a
r
i
a
t
i
o
n
.

W
h
e
n
 
c
o
l
o
r
,
 
t
e
x
t
u
r
e
,
 
o
r
 
p
a
t
t
e
r
n
 
i
s
 
s
p
e
c
i
f
i
e
d
 
b
y
 
n
a
m
i
n
g
 
a
 
p
a
r
t
i
c
u
l
a
r
 

m
a
n
u
f
a
c
t
u
r
e
r
 
a
n
d
 
s
t
y
l
e
,
 
i
n
c
l
u
d
e
 
o
n
e
 
s
a
m
p
l
e
 
o
f
 
t
h
a
t
 
m
a
n
u
f
a
c
t
u
r
e
r
 
a
n
d
 
s
t
y
l
e
,
 

f
o
r
 
c
o
m
p
a
r
i
s
o
n
.

1
.
6
.
3
.
5
 
 
 
F
o
r
m
a
t
 
o
f
 
S
D
-
0
5
 
D
e
s
i
g
n
 
D
a
t
a

P
r
o
v
i
d
e
 
d
e
s
i
g
n
 
d
a
t
a
 
a
n
d
 
c
e
r
t
i
f
i
c
a
t
e
s
 
o
n
 
8
 
1
/
2
 
b
y
 
1
1
 
i
n
c
h
 
p
a
p
e
r
.
 
 
P
r
o
v
i
d
e
 
a
 

b
o
u
n
d
 
v
o
l
u
m
e
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
c
o
n
t
a
i
n
i
n
g
 
n
u
m
e
r
o
u
s
 
p
a
g
e
s
.

1
.
6
.
3
.
6
 
 
 
F
o
r
m
a
t
 
o
f
 
S
D
-
0
6
 
T
e
s
t
 
R
e
p
o
r
t
s

P
r
o
v
i
d
e
 
r
e
p
o
r
t
s
 
o
n
 
8
 
1
/
2
 
b
y
 
1
1
 
i
n
c
h
 
p
a
p
e
r
 
i
n
 
a
 
c
o
m
p
l
e
t
e
 
b
o
u
n
d
 
v
o
l
u
m
e
.

B
y
 
p
r
o
m
i
n
e
n
t
 
n
o
t
a
t
i
o
n
,
 
i
n
d
i
c
a
t
e
 
e
a
c
h
 
r
e
p
o
r
t
 
i
n
 
t
h
e
 
s
u
b
m
i
t
t
a
l
.
 
 
I
n
d
i
c
a
t
e
 

t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
n
u
m
b
e
r
 
a
n
d
 
p
a
r
a
g
r
a
p
h
 
n
u
m
b
e
r
 
t
o
 
w
h
i
c
h
 
e
a
c
h
 
r
e
p
o
r
t
 

p
e
r
t
a
i
n
s
.

1
.
6
.
3
.
7
 
 
 
F
o
r
m
a
t
 
o
f
 
S
D
-
0
7
 
C
e
r
t
i
f
i
c
a
t
e
s

P
r
o
v
i
d
e
 
d
e
s
i
g
n
 
d
a
t
a
 
a
n
d
 
c
e
r
t
i
f
i
c
a
t
e
s
 
o
n
 
8
 
1
/
2
 
b
y
 
1
1
 
i
n
c
h
 
p
a
p
e
r
.
 
 
P
r
o
v
i
d
e
 
a
 

b
o
u
n
d
 
v
o
l
u
m
e
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
c
o
n
t
a
i
n
i
n
g
 
n
u
m
e
r
o
u
s
 
p
a
g
e
s
.

1
.
6
.
3
.
8
 
 
 
F
o
r
m
a
t
 
o
f
 
S
D
-
0
8
 
M
a
n
u
f
a
c
t
u
r
e
r
'
s
 
I
n
s
t
r
u
c
t
i
o
n
s

P
r
e
s
e
n
t
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
i
n
s
t
r
u
c
t
i
o
n
s
 
s
u
b
m
i
t
t
a
l
s
 
f
o
r
 
e
a
c
h
 
s
e
c
t
i
o
n
 
a
s
 
a
 

S
E
C
T
I
O
N
 
0
1
 
3
3
 
0
0
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

c
o
m
p
l
e
t
e
,
 
b
o
u
n
d
 
v
o
l
u
m
e
.
 
 
I
n
c
l
u
d
e
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
n
a
m
e
,
 
t
r
a
d
e
 
n
a
m
e
,
 

p
l
a
c
e
 
o
f
 
m
a
n
u
f
a
c
t
u
r
e
,
 
a
n
d
 
c
a
t
a
l
o
g
 
m
o
d
e
l
 
o
r
 
n
u
m
b
e
r
 
o
n
 
p
r
o
d
u
c
t
 
d
a
t
a
.
 
 
A
l
s
o
 

i
n
c
l
u
d
e
 
a
p
p
l
i
c
a
b
l
e
 
f
e
d
e
r
a
l
,
 
m
i
l
i
t
a
r
y
,
 
i
n
d
u
s
t
r
y
,
 
a
n
d
 
t
e
c
h
n
i
c
a
l
-
s
o
c
i
e
t
y
 

p
u
b
l
i
c
a
t
i
o
n
 
r
e
f
e
r
e
n
c
e
s
.
 
 
I
f
 
s
u
p
p
l
e
m
e
n
t
a
l
 
i
n
f
o
r
m
a
t
i
o
n
 
i
s
 
n
e
e
d
e
d
 
t
o
 
c
l
a
r
i
f
y
 

t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
d
a
t
a
,
 
s
u
b
m
i
t
 
i
t
 
a
s
 
s
p
e
c
i
f
i
e
d
 
f
o
r
 
S
D
-
0
7
 
C
e
r
t
i
f
i
c
a
t
e
s
.

S
u
b
m
i
t
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
i
n
s
t
r
u
c
t
i
o
n
s
 
b
e
f
o
r
e
 
i
n
s
t
a
l
l
a
t
i
o
n
.

1
.
6
.
3
.
8
.
1
 
 
 
S
t
a
n
d
a
r
d
s

W
h
e
r
e
 
e
q
u
i
p
m
e
n
t
 
o
r
 
m
a
t
e
r
i
a
l
s
 
a
r
e
 
s
p
e
c
i
f
i
e
d
 
t
o
 
c
o
n
f
o
r
m
 
t
o
 
i
n
d
u
s
t
r
y
 
o
r
 

t
e
c
h
n
i
c
a
l
-
s
o
c
i
e
t
y
 
r
e
f
e
r
e
n
c
e
 
s
t
a
n
d
a
r
d
s
 
o
f
 
s
u
c
h
 
o
r
g
a
n
i
z
a
t
i
o
n
s
 
a
s
 
t
h
e
 

A
m
e
r
i
c
a
n
 
N
a
t
i
o
n
a
l
 
S
t
a
n
d
a
r
d
s
 
I
n
s
t
i
t
u
t
e
 
(
A
N
S
I
)
,
 
A
S
T
M
 
I
n
t
e
r
n
a
t
i
o
n
a
l
 
(
A
S
T
M
)
,
 

N
a
t
i
o
n
a
l
 
E
l
e
c
t
r
i
c
a
l
 
M
a
n
u
f
a
c
t
u
r
e
r
'
s
 
A
s
s
o
c
i
a
t
i
o
n
 
(
N
E
M
A
)
,
 
U
n
d
e
r
w
r
i
t
e
r
s
 

L
a
b
o
r
a
t
o
r
i
e
s
 
(
U
L
)
,
 
o
r
 
A
s
s
o
c
i
a
t
i
o
n
 
o
f
 
E
d
i
s
o
n
 
I
l
l
u
m
i
n
a
t
i
n
g
 
C
o
m
p
a
n
i
e
s
 
(
A
E
I
C
)
,
 

s
u
b
m
i
t
 
p
r
o
o
f
 
o
f
 
s
u
c
h
 
c
o
m
p
l
i
a
n
c
e
.
 
 
T
h
e
 
l
a
b
e
l
 
o
r
 
l
i
s
t
i
n
g
 
b
y
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 

o
r
g
a
n
i
z
a
t
i
o
n
 
w
i
l
l
 
b
e
 
a
c
c
e
p
t
a
b
l
e
 
e
v
i
d
e
n
c
e
 
o
f
 
c
o
m
p
l
i
a
n
c
e
.
 
 
I
n
 
l
i
e
u
 
o
f
 
t
h
e
 

l
a
b
e
l
 
o
r
 
l
i
s
t
i
n
g
,
 
s
u
b
m
i
t
 
a
 
c
e
r
t
i
f
i
c
a
t
e
 
f
r
o
m
 
a
n
 
i
n
d
e
p
e
n
d
e
n
t
 
t
e
s
t
i
n
g
 

o
r
g
a
n
i
z
a
t
i
o
n
,
 
c
o
m
p
e
t
e
n
t
 
t
o
 
p
e
r
f
o
r
m
 
t
e
s
t
i
n
g
,
 
a
n
d
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
S
t
a
t
e
 
o
n
 
t
h
e
 
c
e
r
t
i
f
i
c
a
t
e
 
t
h
a
t
 
t
h
e
 
i
t
e
m
 
h
a
s
 
b
e
e
n
 

t
e
s
t
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 
o
r
g
a
n
i
z
a
t
i
o
n
'
s
 
t
e
s
t
 
m
e
t
h
o
d
s
 
a
n
d
 

t
h
a
t
 
t
h
e
 
i
t
e
m
 
c
o
m
p
l
i
e
s
 
w
i
t
h
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 
o
r
g
a
n
i
z
a
t
i
o
n
'
s
 
r
e
f
e
r
e
n
c
e
 

s
t
a
n
d
a
r
d
.

1
.
6
.
3
.
9
 
 
 
F
o
r
m
a
t
 
o
f
 
S
D
-
0
9
 
M
a
n
u
f
a
c
t
u
r
e
r
'
s
 
F
i
e
l
d
 
R
e
p
o
r
t
s

P
r
o
v
i
d
e
 
r
e
p
o
r
t
s
 
o
n
 
8
 
1
/
2
 
b
y
 
1
1
 
i
n
c
h
 
p
a
p
e
r
 
i
n
 
a
 
c
o
m
p
l
e
t
e
 
b
o
u
n
d
 
v
o
l
u
m
e
.

B
y
 
p
r
o
m
i
n
e
n
t
 
n
o
t
a
t
i
o
n
,
 
i
n
d
i
c
a
t
e
 
e
a
c
h
 
r
e
p
o
r
t
 
i
n
 
t
h
e
 
s
u
b
m
i
t
t
a
l
.
 
 
I
n
d
i
c
a
t
e
 

t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
n
u
m
b
e
r
 
a
n
d
 
p
a
r
a
g
r
a
p
h
 
n
u
m
b
e
r
 
t
o
 
w
h
i
c
h
 
e
a
c
h
 
r
e
p
o
r
t
 

p
e
r
t
a
i
n
s
.

1
.
6
.
3
.
1
0
 
 
 
F
o
r
m
a
t
 
o
f
 
S
D
-
1
1
 
C
l
o
s
e
o
u
t
 
S
u
b
m
i
t
t
a
l
s

W
h
e
n
 
t
h
e
 
s
u
b
m
i
t
t
a
l
 
i
n
c
l
u
d
e
s
 
a
 
d
o
c
u
m
e
n
t
 
t
h
a
t
 
i
s
 
t
o
 
b
e
 
u
s
e
d
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 

o
r
 
i
s
 
t
o
 
b
e
c
o
m
e
 
p
a
r
t
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
r
e
c
o
r
d
,
 
o
t
h
e
r
 
t
h
a
n
 
a
s
 
a
 
s
u
b
m
i
t
t
a
l
,
 
d
o
 

n
o
t
 
a
p
p
l
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
a
p
p
r
o
v
a
l
 
s
t
a
m
p
 
t
o
 
t
h
e
 
d
o
c
u
m
e
n
t
 
i
t
s
e
l
f
,
 
b
u
t
 
t
o
 
a
 

s
e
p
a
r
a
t
e
 
s
h
e
e
t
 
a
c
c
o
m
p
a
n
y
i
n
g
 
t
h
e
 
d
o
c
u
m
e
n
t
.

P
r
o
v
i
d
e
 
d
a
t
a
 
i
n
 
t
h
e
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
u
s
e
d
 
i
n
 
t
h
e
 
c
o
n
t
r
a
c
t
 
d
o
c
u
m
e
n
t
s
.

1
.
6
.
4
 
 
 
S
o
u
r
c
e
 
D
r
a
w
i
n
g
s
 
f
o
r
 
S
h
o
p
 
D
r
a
w
i
n
g
s

1
.
6
.
4
.
1
 
 
 
S
o
u
r
c
e
 
D
r
a
w
i
n
g
s

T
h
e
 
e
n
t
i
r
e
 
s
e
t
 
o
f
 
s
o
u
r
c
e
 
d
r
a
w
i
n
g
 
f
i
l
e
s
 
(
D
W
G
)
 
w
i
l
l
 
n
o
t
 
b
e
 
p
r
o
v
i
d
e
d
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
.
 
 
R
e
q
u
e
s
t
 
t
h
e
 
s
p
e
c
i
f
i
c
 
D
r
a
w
i
n
g
 
N
u
m
b
e
r
 
f
o
r
 
t
h
e
 
p
r
e
p
a
r
a
t
i
o
n
 
o
f
 

s
h
o
p
 
d
r
a
w
i
n
g
s
.
 
 
O
n
l
y
 
t
h
o
s
e
 
d
r
a
w
i
n
g
s
 
r
e
q
u
e
s
t
e
d
 
t
o
 
p
r
e
p
a
r
e
 
s
h
o
p
 
d
r
a
w
i
n
g
s
 

w
i
l
l
 
b
e
 
p
r
o
v
i
d
e
d
.
 
 
T
h
e
s
e
 
d
r
a
w
i
n
g
s
 
a
r
e
 
p
r
o
v
i
d
e
d
 
o
n
l
y
 
a
f
t
e
r
 
a
w
a
r
d
.

1
.
6
.
4
.
2
 
 
 
T
e
r
m
s
 
a
n
d
 
C
o
n
d
i
t
i
o
n
s

D
a
t
a
 
c
o
n
t
a
i
n
e
d
 
o
n
 
t
h
e
s
e
 
e
l
e
c
t
r
o
n
i
c
 
f
i
l
e
s
 
m
u
s
t
 
n
o
t
 
b
e
 
u
s
e
d
 
f
o
r
 
a
n
y
 
p
u
r
p
o
s
e
 

o
t
h
e
r
 
t
h
a
n
 
a
s
 
a
 
c
o
n
v
e
n
i
e
n
c
e
 
i
n
 
t
h
e
 
p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
d
a
t
a
 
f
o
r
 

t
h
e
 
r
e
f
e
r
e
n
c
e
d
 
p
r
o
j
e
c
t
.
 
 
A
n
y
 
o
t
h
e
r
 
u
s
e
 
o
r
 
r
e
u
s
e
 
i
s
 
a
t
 
t
h
e
 
s
o
l
e
 
r
i
s
k
 
o
f
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
 
a
n
d
 
w
i
t
h
o
u
t
 
l
i
a
b
i
l
i
t
y
 
o
r
 
l
e
g
a
l
 
e
x
p
o
s
u
r
e
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.
 
 
T
h
e
 

C
o
n
t
r
a
c
t
o
r
 
m
u
s
t
 
m
a
k
e
 
n
o
 
c
l
a
i
m
,
 
a
n
d
 
w
a
i
v
e
s
 
t
o
 
t
h
e
 
f
u
l
l
e
s
t
 
e
x
t
e
n
t
 
p
e
r
m
i
t
t
e
d
 

b
y
 
l
a
w
 
a
n
y
 
c
l
a
i
m
 
o
r
 
c
a
u
s
e
 
o
f
 
a
c
t
i
o
n
 
o
f
 
a
n
y
 
n
a
t
u
r
e
 
a
g
a
i
n
s
t
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
,
 

i
t
s
 
a
g
e
n
t
s
,
 
o
r
 
i
t
s
 
s
u
b
c
o
n
s
u
l
t
a
n
t
s
 
t
h
a
t
 
m
a
y
 
a
r
i
s
e
 
o
u
t
 
o
f
 
o
r
 
i
n
 
c
o
n
n
e
c
t
i
o
n
 

S
E
C
T
I
O
N
 
0
1
 
3
3
 
0
0
 
 
P
a
g
e
 
9



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

w
i
t
h
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
s
e
 
e
l
e
c
t
r
o
n
i
c
 
f
i
l
e
s
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
m
u
s
t
,
 
t
o
 
t
h
e
 

f
u
l
l
e
s
t
 
e
x
t
e
n
t
 
p
e
r
m
i
t
t
e
d
 
b
y
 
l
a
w
,
 
i
n
d
e
m
n
i
f
y
 
a
n
d
 
h
o
l
d
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 

h
a
r
m
l
e
s
s
 
a
g
a
i
n
s
t
 
a
l
l
 
d
a
m
a
g
e
s
,
 
l
i
a
b
i
l
i
t
i
e
s
,
 
o
r
 
c
o
s
t
s
,
 
i
n
c
l
u
d
i
n
g
 
r
e
a
s
o
n
a
b
l
e
 

a
t
t
o
r
n
e
y
'
s
 
f
e
e
s
 
a
n
d
 
d
e
f
e
n
s
e
 
c
o
s
t
s
,
 
a
r
i
s
i
n
g
 
o
u
t
 
o
f
 
o
r
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
t
h
e
 

u
s
e
 
o
f
 
t
h
e
s
e
 
e
l
e
c
t
r
o
n
i
c
 
f
i
l
e
s
.

T
h
e
s
e
 
e
l
e
c
t
r
o
n
i
c
 
s
o
u
r
c
e
 
d
r
a
w
i
n
g
 
f
i
l
e
s
 
a
r
e
 
n
o
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
d
o
c
u
m
e
n
t
s
.
 
 

D
i
f
f
e
r
e
n
c
e
s
 
m
a
y
 
e
x
i
s
t
 
b
e
t
w
e
e
n
 
t
h
e
 
s
o
u
r
c
e
 
d
r
a
w
i
n
g
 
f
i
l
e
s
 
a
n
d
 
t
h
e
 

c
o
r
r
e
s
p
o
n
d
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
d
o
c
u
m
e
n
t
s
.
 
 
T
h
e
 
G
o
v
e
r
n
m
e
n
t
 
m
a
k
e
s
 
n
o
 

r
e
p
r
e
s
e
n
t
a
t
i
o
n
 
r
e
g
a
r
d
i
n
g
 
t
h
e
 
a
c
c
u
r
a
c
y
 
o
r
 
c
o
m
p
l
e
t
e
n
e
s
s
 
o
f
 
t
h
e
 
e
l
e
c
t
r
o
n
i
c
 

s
o
u
r
c
e
 
d
r
a
w
i
n
g
 
f
i
l
e
s
,
 
n
o
r
 
d
o
e
s
 
i
t
 
m
a
k
e
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
 
t
o
 
t
h
e
 
c
o
m
p
a
t
i
b
i
l
i
t
y
 

o
f
 
t
h
e
s
e
 
f
i
l
e
s
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
h
a
r
d
w
a
r
e
 
o
r
 
s
o
f
t
w
a
r
e
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
o
r
 

i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
i
f
 
a
n
y
 
c
o
n
f
l
i
c
t
 
e
x
i
s
t
s
.
 
 
I
n
 
t
h
e
 
e
v
e
n
t
 
t
h
a
t
 

a
 
c
o
n
f
l
i
c
t
 
a
r
i
s
e
s
 
b
e
t
w
e
e
n
 
t
h
e
 
s
i
g
n
e
d
 
a
n
d
 
s
e
a
l
e
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
d
o
c
u
m
e
n
t
s
 

p
r
e
p
a
r
e
d
 
b
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
a
n
d
 
t
h
e
 
f
u
r
n
i
s
h
e
d
 
s
o
u
r
c
e
 
d
r
a
w
i
n
g
 
f
i
l
e
s
,
 
t
h
e
 

s
i
g
n
e
d
 
a
n
d
 
s
e
a
l
e
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
d
o
c
u
m
e
n
t
s
 
g
o
v
e
r
n
.
 
 
U
s
e
 
o
f
 
t
h
e
s
e
 
s
o
u
r
c
e
 

d
r
a
w
i
n
g
 
f
i
l
e
s
 
d
o
e
s
 
n
o
t
 
r
e
l
i
e
v
e
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
o
f
 
t
h
e
 
d
u
t
y
 
t
o
 
f
u
l
l
y
 
c
o
m
p
l
y
 

w
i
t
h
 
t
h
e
 
c
o
n
t
r
a
c
t
 
d
o
c
u
m
e
n
t
s
,
 
i
n
c
l
u
d
i
n
g
 
a
n
d
 
w
i
t
h
o
u
t
 
l
i
m
i
t
a
t
i
o
n
 
t
h
e
 
n
e
e
d
 
t
o
 

c
h
e
c
k
,
 
c
o
n
f
i
r
m
 
a
n
d
 
c
o
o
r
d
i
n
a
t
e
 
t
h
e
 
w
o
r
k
 
o
f
 
a
l
l
 
c
o
n
t
r
a
c
t
o
r
s
 
f
o
r
 
t
h
e
 

p
r
o
j
e
c
t
.
 
 
I
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
u
s
e
s
,
 
d
u
p
l
i
c
a
t
e
s
 
o
r
 
m
o
d
i
f
i
e
s
 
t
h
e
s
e
 
e
l
e
c
t
r
o
n
i
c
 

s
o
u
r
c
e
 
d
r
a
w
i
n
g
 
f
i
l
e
s
 
f
o
r
 
u
s
e
 
i
n
 
p
r
o
d
u
c
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
d
a
t
a
 
r
e
l
a
t
e
d
 
t
o
 

t
h
i
s
 
c
o
n
t
r
a
c
t
,
 
r
e
m
o
v
e
 
a
l
l
 
p
r
e
v
i
o
u
s
 
i
n
d
i
c
a
t
i
o
n
 
o
f
 
o
w
n
e
r
s
h
i
p
 
(
s
e
a
l
s
,
 
l
o
g
o
s
,
 

s
i
g
n
a
t
u
r
e
s
,
 
i
n
i
t
i
a
l
s
 
a
n
d
 
d
a
t
e
s
)
.

1
.
6
.
5
 
 
 
E
l
e
c
t
r
o
n
i
c
 
F
i
l
e
 
F
o
r
m
a
t

P
r
o
v
i
d
e
 
s
u
b
m
i
t
t
a
l
s
 
i
n
 
e
l
e
c
t
r
o
n
i
c
 
f
o
r
m
a
t
,
 
w
i
t
h
 
t
h
e
 
e
x
c
e
p
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
 

s
a
m
p
l
e
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
S
D
-
0
4
 
S
a
m
p
l
e
s
 
i
t
e
m
s
.
 
 
C
o
m
p
i
l
e
 
t
h
e
 
s
u
b
m
i
t
t
a
l
 
f
i
l
e
 
a
s
 
a
 

s
i
n
g
l
e
,
 
c
o
m
p
l
e
t
e
 
d
o
c
u
m
e
n
t
,
 
t
o
 
i
n
c
l
u
d
e
 
t
h
e
 
T
r
a
n
s
m
i
t
t
a
l
 
F
o
r
m
 
d
e
s
c
r
i
b
e
d
 

w
i
t
h
i
n
.
 
 
N
a
m
e
 
t
h
e
 
e
l
e
c
t
r
o
n
i
c
 
s
u
b
m
i
t
t
a
l
 
f
i
l
e
 
s
p
e
c
i
f
i
c
a
l
l
y
 
a
c
c
o
r
d
i
n
g
 
t
o
 
i
t
s
 

c
o
n
t
e
n
t
s
,
 
a
n
d
 
c
o
o
r
d
i
n
a
t
e
 
t
h
e
 
f
i
l
e
 
n
a
m
i
n
g
 
c
o
n
v
e
n
t
i
o
n
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
.
 
 
E
l
e
c
t
r
o
n
i
c
 
f
i
l
e
s
 
m
u
s
t
 
b
e
 
o
f
 
s
u
f
f
i
c
i
e
n
t
 
q
u
a
l
i
t
y
 
t
h
a
t
 
a
l
l
 

i
n
f
o
r
m
a
t
i
o
n
 
i
s
 
l
e
g
i
b
l
e
.
 
 
U
s
e
 
P
D
F
 
a
s
 
t
h
e
 
e
l
e
c
t
r
o
n
i
c
 
f
o
r
m
a
t
,
 
u
n
l
e
s
s
 

o
t
h
e
r
w
i
s
e
 
s
p
e
c
i
f
i
e
d
 
o
r
 
d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
G
e
n
e
r
a
t
e
 
P
D
F
 

f
i
l
e
s
 
f
r
o
m
 
o
r
i
g
i
n
a
l
 
d
o
c
u
m
e
n
t
s
 
w
i
t
h
 
b
o
o
k
m
a
r
k
s
 
s
o
 
t
h
a
t
 
t
h
e
 
t
e
x
t
 
i
n
c
l
u
d
e
d
 
i
n
 

t
h
e
 
P
D
F
 
f
i
l
e
 
i
s
 
s
e
a
r
c
h
a
b
l
e
 
a
n
d
 
c
a
n
 
b
e
 
c
o
p
i
e
d
.
 
 
I
f
 
d
o
c
u
m
e
n
t
s
 
a
r
e
 
s
c
a
n
n
e
d
,
 

o
p
t
i
c
a
l
 
c
h
a
r
a
c
t
e
r
 
r
e
s
o
l
u
t
i
o
n
 
(
O
C
R
)
 
r
o
u
t
i
n
e
s
 
a
r
e
 
r
e
q
u
i
r
e
d
.
 
 
I
n
d
e
x
 
a
n
d
 

b
o
o
k
m
a
r
k
 
f
i
l
e
s
 
e
x
c
e
e
d
i
n
g
 
3
0
 
p
a
g
e
s
 
t
o
 
a
l
l
o
w
 
e
f
f
i
c
i
e
n
t
 
n
a
v
i
g
a
t
i
o
n
 
o
f
 
t
h
e
 

f
i
l
e
.
 
 
W
h
e
n
 
r
e
q
u
i
r
e
d
,
 
t
h
e
 
e
l
e
c
t
r
o
n
i
c
 
f
i
l
e
 
m
u
s
t
 
i
n
c
l
u
d
e
 
a
 
v
a
l
i
d
 
e
l
e
c
t
r
o
n
i
c
 

s
i
g
n
a
t
u
r
e
 
o
r
 
a
 
s
c
a
n
 
o
f
 
a
 
s
i
g
n
a
t
u
r
e
.

E
m
a
i
l
 
e
l
e
c
t
r
o
n
i
c
 
s
u
b
m
i
t
t
a
l
 
d
o
c
u
m
e
n
t
s
 
a
s
 
d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
.
 
 
P
r
o
v
i
d
e
 
h
a
r
d
 
c
o
p
i
e
s
 
o
f
 
s
u
b
m
i
t
t
a
l
s
 
w
h
e
n
 
r
e
q
u
e
s
t
e
d
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
U
p
 
t
o
 
4
 
a
d
d
i
t
i
o
n
a
l
 
h
a
r
d
 
c
o
p
i
e
s
 
o
f
 
a
n
y
 
s
u
b
m
i
t
t
a
l
 
m
a
y
 

b
e
 
r
e
q
u
e
s
t
e
d
 
a
t
 
t
h
e
 
d
i
s
c
r
e
t
i
o
n
 
o
f
 
t
h
e
 
E
n
g
i
n
e
e
r
,
 
a
t
 
n
o
 
a
d
d
i
t
i
o
n
a
l
 
c
o
s
t
 
t
o
 

t
h
e
 
G
o
v
e
r
n
m
e
n
t
.

1
.
7
 
 
 
Q
U
A
N
T
I
T
Y
 
O
F
 
S
U
B
M
I
T
T
A
L
S

1
.
7
.
1
 
 
 
N
u
m
b
e
r
 
o
f
 
S
D
-
0
1
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
b
m
i
t
t
a
l
 
C
o
p
i
e
s

U
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e
 
s
p
e
c
i
f
i
e
d
,
 
s
u
b
m
i
t
 
t
w
o
 
h
a
r
d
 
c
o
p
y
 
s
e
t
s
 
a
n
d
 
o
n
e
 
p
d
f
 

e
l
e
c
t
r
o
n
i
c
 
s
e
t
 
o
f
 
a
d
m
i
n
i
s
t
r
a
t
i
v
e
 
s
u
b
m
i
t
t
a
l
s
.

1
.
7
.
2
 
 
 
N
u
m
b
e
r
 
o
f
 
S
D
-
0
2
 
S
h
o
p
 
D
r
a
w
i
n
g
 
C
o
p
i
e
s

S
u
b
m
i
t
 
o
n
e
 
p
d
f
 
e
l
e
c
t
r
o
n
i
c
 
s
e
t
 
o
f
 
s
u
b
m
i
t
t
a
l
s
 
o
f
 
s
h
o
p
 
d
r
a
w
i
n
g
s
 
r
e
q
u
i
r
i
n
g
 

r
e
v
i
e
w
 
a
n
d
 
a
p
p
r
o
v
a
l
 
b
y
 
a
 
Q
C
 
o
r
g
a
n
i
z
a
t
i
o
n
 
a
n
d
 
o
n
e
 
p
d
f
 
e
l
e
c
t
r
o
n
i
c
 
s
e
t
 
o
f
 

s
h
o
p
 
d
r
a
w
i
n
g
s
 
r
e
q
u
i
r
i
n
g
 
r
e
v
i
e
w
 
a
n
d
 
a
p
p
r
o
v
a
l
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

S
E
C
T
I
O
N
 
0
1
 
3
3
 
0
0
 
 
P
a
g
e
 
1
0



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
7
.
3
 
 
 
N
u
m
b
e
r
 
o
f
 
S
D
-
0
3
 
P
r
o
d
u
c
t
 
D
a
t
a
 
C
o
p
i
e
s

S
u
b
m
i
t
 
i
n
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
q
u
a
n
t
i
t
y
 
r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 
f
o
r
 
s
h
o
p
 

d
r
a
w
i
n
g
s
.

1
.
7
.
4
 
 
 
N
u
m
b
e
r
 
o
f
 
S
D
-
0
4
 
S
a
m
p
l
e
s

a
.
 
 
S
u
b
m
i
t
 
t
w
o
 
s
a
m
p
l
e
s
,
 
o
r
 
t
w
o
 
s
e
t
s
 
o
f
 
s
a
m
p
l
e
s
 
s
h
o
w
i
n
g
 
t
h
e
 
r
a
n
g
e
 
o
f
 

v
a
r
i
a
t
i
o
n
,
 
o
f
 
e
a
c
h
 
r
e
q
u
i
r
e
d
 
i
t
e
m
.
 
 
O
n
e
 
a
p
p
r
o
v
e
d
 
s
a
m
p
l
e
 
o
r
 
s
e
t
 
o
f
 

s
a
m
p
l
e
s
 
w
i
l
l
 
b
e
 
r
e
t
a
i
n
e
d
 
b
y
 
t
h
e
 
a
p
p
r
o
v
i
n
g
 
a
u
t
h
o
r
i
t
y
 
a
n
d
 
o
n
e
 
w
i
l
l
 
b
e
 

r
e
t
u
r
n
e
d
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
.

b
.
 
 
S
u
b
m
i
t
 
o
n
e
 
s
a
m
p
l
e
 
p
a
n
e
l
 
o
r
 
p
r
o
v
i
d
e
 
o
n
e
 
s
a
m
p
l
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 
w
h
e
r
e
 

d
i
r
e
c
t
e
d
.
 
 
I
n
c
l
u
d
e
 
c
o
m
p
o
n
e
n
t
s
 
l
i
s
t
e
d
 
i
n
 
t
h
e
 
t
e
c
h
n
i
c
a
l
 
s
e
c
t
i
o
n
 
o
r
 
a
s
 

d
i
r
e
c
t
e
d
.

c
.
 
 
S
u
b
m
i
t
 
o
n
e
 
s
a
m
p
l
e
 
i
n
s
t
a
l
l
a
t
i
o
n
,
 
w
h
e
r
e
 
d
i
r
e
c
t
e
d
.

d
.
 
 
S
u
b
m
i
t
 
o
n
e
 
s
a
m
p
l
e
 
o
f
 
n
o
n
s
o
l
i
d
 
m
a
t
e
r
i
a
l
s
.

1
.
7
.
5
 
 
 
N
u
m
b
e
r
 
o
f
 
S
D
-
0
5
 
D
e
s
i
g
n
 
D
a
t
a
 
C
o
p
i
e
s

S
u
b
m
i
t
 
i
n
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
q
u
a
n
t
i
t
y
 
r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 
f
o
r
 
s
h
o
p
 

d
r
a
w
i
n
g
s
.

1
.
7
.
6
 
 
 
N
u
m
b
e
r
 
o
f
 
S
D
-
0
6
 
T
e
s
t
 
R
e
p
o
r
t
 
C
o
p
i
e
s

S
u
b
m
i
t
 
i
n
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
q
u
a
n
t
i
t
y
 
a
n
d
 
q
u
a
l
i
t
y
 
r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 
f
o
r
 

s
h
o
p
 
d
r
a
w
i
n
g
s
,
 
o
t
h
e
r
 
t
h
a
n
 
f
i
e
l
d
 
t
e
s
t
 
r
e
s
u
l
t
s
 
t
h
a
t
 
w
i
l
l
 
b
e
 
s
u
b
m
i
t
t
e
d
 
w
i
t
h
 

Q
C
 
r
e
p
o
r
t
s
.

1
.
7
.
7
 
 
 
N
u
m
b
e
r
 
o
f
 
S
D
-
0
7
 
C
e
r
t
i
f
i
c
a
t
e
 
C
o
p
i
e
s

S
u
b
m
i
t
 
i
n
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
q
u
a
n
t
i
t
y
 
r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 
f
o
r
 
s
h
o
p
 

d
r
a
w
i
n
g
s
.

1
.
7
.
8
 
 
 
N
u
m
b
e
r
 
o
f
 
S
D
-
0
8
 
M
a
n
u
f
a
c
t
u
r
e
r
'
s
 
I
n
s
t
r
u
c
t
i
o
n
s
 
C
o
p
i
e
s

S
u
b
m
i
t
 
i
n
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
q
u
a
n
t
i
t
y
 
r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 
f
o
r
 
s
h
o
p
 

d
r
a
w
i
n
g
s
.

1
.
7
.
9
 
 
 
N
u
m
b
e
r
 
o
f
 
S
D
-
0
9
 
M
a
n
u
f
a
c
t
u
r
e
r
'
s
 
F
i
e
l
d
 
R
e
p
o
r
t
 
C
o
p
i
e
s

S
u
b
m
i
t
 
i
n
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
q
u
a
n
t
i
t
y
 
a
n
d
 
q
u
a
l
i
t
y
 
r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 
f
o
r
 

s
h
o
p
 
d
r
a
w
i
n
g
s
 
o
t
h
e
r
 
t
h
a
n
 
f
i
e
l
d
 
t
e
s
t
 
r
e
s
u
l
t
s
 
t
h
a
t
 
w
i
l
l
 
b
e
 
s
u
b
m
i
t
t
e
d
 
w
i
t
h
 
Q
C
 

r
e
p
o
r
t
s
.

1
.
7
.
1
0
 
 
 
N
u
m
b
e
r
 
o
f
 
S
D
-
1
1
 
C
l
o
s
e
o
u
t
 
S
u
b
m
i
t
t
a
l
s
 
C
o
p
i
e
s

U
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e
 
s
p
e
c
i
f
i
e
d
,
 
s
u
b
m
i
t
 
t
h
r
e
e
 
s
e
t
s
 
o
f
 
a
d
m
i
n
i
s
t
r
a
t
i
v
e
 
s
u
b
m
i
t
t
a
l
s
.

1
.
8
 
 
 
I
N
F
O
R
M
A
T
I
O
N
 
O
N
L
Y
 
S
U
B
M
I
T
T
A
L
S

A
p
p
r
o
v
a
l
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
i
s
 
n
o
t
 
r
e
q
u
i
r
e
d
 
o
n
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
 

s
u
b
m
i
t
t
a
l
s
.
 
 
H
o
w
e
v
e
r
,
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
r
e
s
e
r
v
e
s
 
t
h
e
 
r
i
g
h
t
 
t
o
 
r
e
t
u
r
n
 

u
n
s
a
t
i
s
f
a
c
t
o
r
y
 
s
u
b
m
i
t
t
a
l
s
 
a
n
d
 
r
e
q
u
i
r
e
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
t
o
 
r
e
s
u
b
m
i
t
 
a
n
y
 
i
t
e
m
 

f
o
u
n
d
 
n
o
t
 
t
o
 
c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
c
o
n
t
r
a
c
t
.
 
 
T
h
i
s
 
d
o
e
s
 
n
o
t
 
r
e
l
i
e
v
e
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
 
f
r
o
m
 
t
h
e
 
o
b
l
i
g
a
t
i
o
n
 
t
o
 
f
u
r
n
i
s
h
 
m
a
t
e
r
i
a
l
 
c
o
n
f
o
r
m
i
n
g
 
t
o
 
t
h
e
 
p
l
a
n
s
 

S
E
C
T
I
O
N
 
0
1
 
3
3
 
0
0
 
 
P
a
g
e
 
1
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
;
 
w
i
l
l
 
n
o
t
 
p
r
e
v
e
n
t
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
f
r
o
m
 

r
e
q
u
i
r
i
n
g
 
r
e
m
o
v
a
l
 
a
n
d
 
r
e
p
l
a
c
e
m
e
n
t
 
o
f
 
n
o
n
c
o
n
f
o
r
m
i
n
g
 
m
a
t
e
r
i
a
l
 
i
n
c
o
r
p
o
r
a
t
e
d
 

i
n
 
t
h
e
 
w
o
r
k
;
 
a
n
d
 
d
o
e
s
 
n
o
t
 
r
e
l
i
e
v
e
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
o
f
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
 
t
o
 

f
u
r
n
i
s
h
 
s
a
m
p
l
e
s
 
f
o
r
 
t
e
s
t
i
n
g
 
b
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
l
a
b
o
r
a
t
o
r
y
 
o
r
 
f
o
r
 
c
h
e
c
k
 

t
e
s
t
i
n
g
 
b
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
i
n
 
t
h
o
s
e
 
i
n
s
t
a
n
c
e
s
 
w
h
e
r
e
 
t
h
e
 
t
e
c
h
n
i
c
a
l
 

s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
s
o
 
p
r
e
s
c
r
i
b
e
.

1
.
9
 
 
 
P
R
O
J
E
C
T
 
S
U
B
M
I
T
T
A
L
 
R
E
G
I
S
T
E
R
 
A
N
D
 
D
A
T
A
B
A
S
E

A
 
s
a
m
p
l
e
 
P
r
o
j
e
c
t
 
S
u
b
m
i
t
t
a
l
 
R
e
g
i
s
t
e
r
 
s
h
o
w
i
n
g
 
i
t
e
m
s
 
o
f
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 

m
a
t
e
r
i
a
l
s
 
f
o
r
 
w
h
e
n
 
s
u
b
m
i
t
t
a
l
s
 
a
r
e
 
r
e
q
u
i
r
e
d
 
b
y
 
t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
i
s
 

p
r
o
v
i
d
e
d
 
a
s
 
"
A
p
p
e
n
d
i
x
 
A
 
-
 
S
u
b
m
i
t
t
a
l
 
R
e
g
i
s
t
e
r
.
"

1
.
9
.
1
 
 
 
S
u
b
m
i
t
t
a
l
 
M
a
n
a
g
e
m
e
n
t

P
r
e
p
a
r
e
 
a
n
d
 
m
a
i
n
t
a
i
n
 
a
 
s
u
b
m
i
t
t
a
l
 
r
e
g
i
s
t
e
r
,
 
a
s
 
t
h
e
 
w
o
r
k
 
p
r
o
g
r
e
s
s
e
s
.
 
 
U
s
e
 
a
n
 

e
l
e
c
t
r
o
n
i
c
 
s
u
b
m
i
t
t
a
l
 
r
e
g
i
s
t
e
r
 
p
r
o
g
r
a
m
 
f
u
r
n
i
s
h
e
d
 
b
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.
 
 
D
o
 
n
o
t
 

c
h
a
n
g
e
 
d
a
t
a
 
t
h
a
t
 
i
s
 
o
u
t
p
u
t
 
i
n
 
c
o
l
u
m
n
s
 
(
c
)
,
 
(
d
)
,
 
(
e
)
,
 
a
n
d
 
(
f
)
 
a
s
 
d
e
l
i
v
e
r
e
d
 

b
y
 
G
o
v
e
r
n
m
e
n
t
;
 
r
e
t
a
i
n
 
d
a
t
a
 
t
h
a
t
 
i
s
 
o
u
t
p
u
t
 
i
n
 
c
o
l
u
m
n
s
 
(
a
)
,
 
(
g
)
,
 
(
h
)
,
 
a
n
d
 

(
i
)
 
a
s
 
a
p
p
r
o
v
e
d
.
 
 
A
s
 
a
n
 
a
t
t
a
c
h
m
e
n
t
,
 
p
r
o
v
i
d
e
 
a
 
s
u
b
m
i
t
t
a
l
 
r
e
g
i
s
t
e
r
 
s
h
o
w
i
n
g
 

i
t
e
m
s
 
o
f
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
w
h
i
c
h
 
s
u
b
m
i
t
t
a
l
s
 
a
r
e
 
r
e
q
u
i
r
e
d
 
b
y
 
t
h
e
 

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.
 
 
T
h
i
s
 
l
i
s
t
 
m
a
y
 
n
o
t
 
b
e
 
a
l
l
-
i
n
c
l
u
s
i
v
e
 
a
n
d
 
a
d
d
i
t
i
o
n
a
l
 

s
u
b
m
i
t
t
a
l
s
 
m
a
y
 
b
e
 
r
e
q
u
i
r
e
d
.
 
 
M
a
i
n
t
a
i
n
 
a
 
s
u
b
m
i
t
t
a
l
 
r
e
g
i
s
t
e
r
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
 

i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
4
5
 
0
0
.
0
0
 
1
0
 
Q
U
A
L
I
T
Y
 
C
O
N
T
R
O
L
.
 
 
T
h
e
 
G
o
v
e
r
n
m
e
n
t
 

w
i
l
l
 
p
r
o
v
i
d
e
 
t
h
e
 
i
n
i
t
i
a
l
 
s
u
b
m
i
t
t
a
l
 
r
e
g
i
s
t
e
r
 
i
n
 
e
l
e
c
t
r
o
n
i
c
 
f
o
r
m
a
t
 
w
i
t
h
 
t
h
e
 

f
o
l
l
o
w
i
n
g
 
f
i
e
l
d
s
 
c
o
m
p
l
e
t
e
d
,
 
t
o
 
t
h
e
 
e
x
t
e
n
t
 
t
h
a
t
 
w
i
l
l
 
b
e
 
r
e
q
u
i
r
e
d
 
b
y
 
t
h
e
 

G
o
v
e
r
n
m
e
n
t
 
d
u
r
i
n
g
 
s
u
b
s
e
q
u
e
n
t
 
u
s
a
g
e
.

C
o
l
u
m
n
 
(
c
)
:
 
 
L
i
s
t
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
s
e
c
t
i
o
n
 
i
n
 
w
h
i
c
h
 
s
u
b
m
i
t
t
a
l
 
i
s
 

r
e
q
u
i
r
e
d
.

C
o
l
u
m
n
 
(
d
)
:
 
 
L
i
s
t
s
 
e
a
c
h
 
s
u
b
m
i
t
t
a
l
 
d
e
s
c
r
i
p
t
i
o
n
 
(
S
D
 
N
u
m
b
e
r
.
 
a
n
d
 

t
y
p
e
,
 
e
.
g
.
,
 
S
D
-
0
2
 
S
h
o
p
 
D
r
a
w
i
n
g
s
)
 
r
e
q
u
i
r
e
d
 
i
n
 
e
a
c
h
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 

s
e
c
t
i
o
n
.

C
o
l
u
m
n
 
(
e
)
:
 
 
L
i
s
t
s
 
o
n
e
 
p
r
i
n
c
i
p
a
l
 
p
a
r
a
g
r
a
p
h
 
i
n
 
e
a
c
h
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 

s
e
c
t
i
o
n
 
w
h
e
r
e
 
a
 
m
a
t
e
r
i
a
l
 
o
r
 
p
r
o
d
u
c
t
 
i
s
 
s
p
e
c
i
f
i
e
d
.
 
 
T
h
i
s
 
l
i
s
t
i
n
g
 
i
s
 

o
n
l
y
 
t
o
 
f
a
c
i
l
i
t
a
t
e
 
l
o
c
a
t
i
n
g
 
s
u
b
m
i
t
t
e
d
 
r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
D
o
 
n
o
t
 

c
o
n
s
i
d
e
r
 
e
n
t
r
i
e
s
 
i
n
 
c
o
l
u
m
n
 
(
e
)
 
a
s
 
l
i
m
i
t
i
n
g
 
t
h
e
 
p
r
o
j
e
c
t
 

r
e
q
u
i
r
e
m
e
n
t
s
.

C
o
l
u
m
n
 
(
f
)
:
 
 
L
i
s
t
s
 
t
h
e
 
a
p
p
r
o
v
i
n
g
 
a
u
t
h
o
r
i
t
y
 
f
o
r
 
e
a
c
h
 
s
u
b
m
i
t
t
a
l
.

1
.
9
.
2
 
 
 
U
s
e
 
o
f
 
S
u
b
m
i
t
t
a
l
 
R
e
g
i
s
t
e
r

S
u
b
m
i
t
 
t
h
e
 
s
u
b
m
i
t
t
a
l
 
r
e
g
i
s
t
e
r
 
a
s
 
a
n
 
e
l
e
c
t
r
o
n
i
c
 
d
a
t
a
b
a
s
e
,
 
u
s
i
n
g
 
t
h
e
 

s
u
b
m
i
t
t
a
l
 
m
a
n
a
g
e
m
e
n
t
 
p
r
o
g
r
a
m
 
f
u
r
n
i
s
h
e
d
 
t
o
 
C
o
n
t
r
a
c
t
o
r
.
 
 
I
n
c
l
u
d
e
 
t
h
e
 
Q
C
 
p
l
a
n
 

a
n
d
 
t
h
e
 
p
r
o
j
e
c
t
 
s
c
h
e
d
u
l
e
.
 
 
V
e
r
i
f
y
 
t
h
a
t
 
a
l
l
 
s
u
b
m
i
t
t
a
l
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
t
h
e
 

p
r
o
j
e
c
t
 
a
r
e
 
l
i
s
t
e
d
 
a
n
d
 
a
d
d
 
m
i
s
s
i
n
g
 
s
u
b
m
i
t
t
a
l
s
.
 
 
C
o
o
r
d
i
n
a
t
e
 
a
n
d
 
c
o
m
p
l
e
t
e
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
f
i
e
l
d
s
 
o
n
 
t
h
e
 
r
e
g
i
s
t
e
r
 
d
a
t
a
b
a
s
e
 
s
u
b
m
i
t
t
e
d
 
w
i
t
h
 
t
h
e
 
Q
C
 
p
l
a
n
 

a
n
d
 
t
h
e
 
p
r
o
j
e
c
t
 
s
c
h
e
d
u
l
e
:

C
o
l
u
m
n
 
(
a
)
 
A
c
t
i
v
i
t
y
 
N
u
m
b
e
r
:
 
 
A
c
t
i
v
i
t
y
 
n
u
m
b
e
r
 
f
r
o
m
 
t
h
e
 
p
r
o
j
e
c
t
 

s
c
h
e
d
u
l
e
.

C
o
l
u
m
n
 
(
g
)
 
C
o
n
t
r
a
c
t
o
r
 
S
u
b
m
i
t
 
D
a
t
e
:
 
 
S
c
h
e
d
u
l
e
d
 
d
a
t
e
 
f
o
r
 
t
h
e
 

a
p
p
r
o
v
i
n
g
 
a
u
t
h
o
r
i
t
y
 
t
o
 
r
e
c
e
i
v
e
 
s
u
b
m
i
t
t
a
l
s
.

C
o
l
u
m
n
 
(
h
)
 
C
o
n
t
r
a
c
t
o
r
 
A
p
p
r
o
v
a
l
 
D
a
t
e
:
 
 
D
a
t
e
 
t
h
a
t
 
C
o
n
t
r
a
c
t
o
r
 
n
e
e
d
s
 

S
E
C
T
I
O
N
 
0
1
 
3
3
 
0
0
 
 
P
a
g
e
 
1
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

a
p
p
r
o
v
a
l
 
o
f
 
s
u
b
m
i
t
t
a
l
.

C
o
l
u
m
n
 
(
i
)
 
C
o
n
t
r
a
c
t
o
r
 
M
a
t
e
r
i
a
l
:
 
 
D
a
t
e
 
t
h
a
t
 
C
o
n
t
r
a
c
t
o
r
 
n
e
e
d
s
 

m
a
t
e
r
i
a
l
 
d
e
l
i
v
e
r
e
d
 
t
o
 
C
o
n
t
r
a
c
t
o
r
 
c
o
n
t
r
o
l
.

1
.
9
.
3
 
 
 
C
o
n
t
r
a
c
t
o
r
 
U
s
e
 
o
f
 
S
u
b
m
i
t
t
a
l
 
R
e
g
i
s
t
e
r

U
p
d
a
t
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
f
i
e
l
d
s
 
i
n
 
t
h
e
 
s
u
b
m
i
t
t
a
l
 
r
e
g
i
s
t
e
r
 
p
r
o
g
r
a
m
 
o
r
 

e
q
u
i
v
a
l
e
n
t
 
f
i
e
l
d
s
 
i
n
 
t
h
e
 
p
r
o
g
r
a
m
 
u
s
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
w
i
t
h
 
e
a
c
h
 

s
u
b
m
i
t
t
a
l
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
c
o
n
t
r
a
c
t
.

C
o
l
u
m
n
 
(
b
)
 
T
r
a
n
s
m
i
t
t
a
l
 
N
u
m
b
e
r
:
 
 
L
i
s
t
 
o
f
 
c
o
n
s
e
c
u
t
i
v
e
,
 

C
o
n
t
r
a
c
t
o
r
-
a
s
s
i
g
n
e
d
 
n
u
m
b
e
r
s
.

C
o
l
u
m
n
 
(
j
)
 
A
c
t
i
o
n
 
C
o
d
e
 
(
k
)
:
 
 
D
a
t
e
 
o
f
 
a
c
t
i
o
n
 
u
s
e
d
 
t
o
 
r
e
c
o
r
d
 

C
o
n
t
r
a
c
t
o
r
'
s
 
r
e
v
i
e
w
 
w
h
e
n
 
f
o
r
w
a
r
d
i
n
g
 
s
u
b
m
i
t
t
a
l
s
 
t
o
 
Q
C
.

C
o
l
u
m
n
 
(
l
)
 
D
a
t
e
 
s
u
b
m
i
t
t
a
l
 
t
r
a
n
s
m
i
t
t
e
d
.

C
o
l
u
m
n
 
(
q
)
 
D
a
t
e
 
a
p
p
r
o
v
a
l
 
w
a
s
 
r
e
c
e
i
v
e
d
.

1
.
9
.
4
 
 
 
A
p
p
r
o
v
i
n
g
 
A
u
t
h
o
r
i
t
y
 
U
s
e
 
o
f
 
S
u
b
m
i
t
t
a
l
 
R
e
g
i
s
t
e
r

U
p
d
a
t
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
f
i
e
l
d
s
:

C
o
l
u
m
n
 
(
b
)
 
T
r
a
n
s
m
i
t
t
a
l
 
N
u
m
b
e
r
:
 
 
L
i
s
t
 
o
f
 
c
o
n
s
e
c
u
t
i
v
e
,
 

C
o
n
t
r
a
c
t
o
r
-
a
s
s
i
g
n
e
d
 
n
u
m
b
e
r
s
.

C
o
l
u
m
n
 
(
l
)
 
D
a
t
e
 
s
u
b
m
i
t
t
a
l
 
w
a
s
 
r
e
c
i
e
v
e
d
.

C
o
l
u
m
n
 
(
m
)
 
t
h
r
o
u
g
h
 
(
p
)
 
D
a
t
e
s
 
o
f
 
r
e
v
i
e
w
 
a
c
t
i
o
n
s
.

C
o
l
u
m
n
 
(
q
)
 
D
a
t
e
 
o
f
 
r
e
t
u
r
n
 
t
o
 
C
o
n
t
r
a
c
t
o
r
.

1
.
9
.
5
 
 
 
A
c
t
i
o
n
 
C
o
d
e
s

E
n
t
r
i
e
s
 
f
o
r
 
c
o
l
u
m
n
s
 
(
j
)
 
a
n
d
 
(
o
)
 
a
r
e
 
t
o
 
b
e
 
u
s
e
d
 
a
s
 
f
o
l
l
o
w
s
 
(
o
t
h
e
r
s
 
m
a
y
 
b
e
 

p
r
e
s
c
r
i
b
e
d
 
b
y
 
t
h
e
 
T
r
a
n
s
m
i
t
t
a
l
 
F
o
r
m
)
:

1
.
9
.
5
.
1
 
 
 
G
o
v
e
r
n
m
e
n
t
 
R
e
v
i
e
w
 
A
c
t
i
o
n
 
C
o
d
e
s

"
A
"
 
-
 
"
A
p
p
r
o
v
e
d
 
a
s
 
s
u
b
m
i
t
t
e
d
"
;
 
"
C
o
m
p
l
e
t
e
d
"

"
B
"
 
-
 
"
A
p
p
r
o
v
e
d
,
 
e
x
c
e
p
t
 
a
s
 
n
o
t
e
d
 
o
n
 
d
r
a
w
i
n
g
s
"
;
 
"
C
o
m
p
l
e
t
e
d
"

"
C
"
 
-
 
"
A
p
p
r
o
v
e
d
,
 
e
x
c
e
p
t
 
a
s
 
n
o
t
e
d
 
o
n
 
d
r
a
w
i
n
g
s
;
 
r
e
s
u
b
m
i
s
s
i
o
n
 

r
e
q
u
i
r
e
d
"
;
 
"
R
e
s
u
b
m
i
t
"

"
D
"
 
-
 
"
R
e
t
u
r
n
e
d
 
b
y
 
s
e
p
a
r
a
t
e
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
"
;
 
"
C
o
m
p
l
e
t
e
d
"

"
E
"
 
-
 
"
D
i
s
a
p
p
r
o
v
e
d
 
(
S
e
e
 
a
t
t
a
c
h
e
d
)
"
;
 
"
R
e
s
u
b
m
i
t
"

"
F
"
 
-
 
"
R
e
c
e
i
p
t
 
a
c
k
n
o
w
l
e
d
g
e
d
"
;
 
"
C
o
m
p
l
e
t
e
d
"

"
G
"
 
-
 
"
O
t
h
e
r
 
(
S
p
e
c
i
f
y
)
"
;
 
"
R
e
s
u
b
m
i
t
"

"
X
"
 
-
 
"
R
e
c
e
i
p
t
 
a
c
k
n
o
w
l
e
d
g
e
d
,
 
d
o
e
s
 
n
o
t
 
c
o
m
p
l
y
 
w
i
t
h
 
c
o
n
t
r
a
c
t
 

r
e
q
u
i
r
e
m
e
n
t
s
"
;
 
"
R
e
s
u
b
m
i
t
"

S
E
C
T
I
O
N
 
0
1
 
3
3
 
0
0
 
 
P
a
g
e
 
1
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
9
.
5
.
2
 
 
 
C
o
n
t
r
a
c
t
o
r
 
R
e
v
i
e
w
 
A
c
t
i
o
n
 
C
o
d
e
s

"
A
"
 
-
 
"
A
p
p
r
o
v
e
d
 
a
s
 
s
u
b
m
i
t
t
e
d
"

"
A
N
"
 
-
 
"
A
p
p
r
o
v
e
d
 
a
s
 
n
o
t
e
d
"

"
R
R
"
 
-
 
"
D
i
s
a
p
p
r
o
v
e
d
 
a
s
 
s
u
b
m
i
t
t
e
d
"
;
 
"
C
o
m
p
l
e
t
e
d
"

"
N
R
"
 
-
 
"
N
o
t
 
R
e
v
i
e
w
e
d
"

1
.
9
.
6
 
 
 
D
e
l
i
v
e
r
y
 
o
f
 
C
o
p
i
e
s

S
u
b
m
i
t
 
a
n
 
u
p
d
a
t
d
 
e
l
e
c
t
r
o
n
i
c
 
c
o
p
y
 
o
f
 
t
h
e
 
s
u
b
m
i
t
t
a
l
 
r
e
g
i
s
t
e
r
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
i
t
h
 
e
a
c
h
 
i
n
v
o
i
c
e
 
r
e
q
u
e
s
t
 
,
 
u
n
l
e
s
s
 
a
 
p
a
p
e
r
 
c
o
p
y
 
i
s
 

r
e
q
u
e
s
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
P
r
o
v
i
d
e
 
a
n
 
u
p
d
a
t
e
d
 
S
u
b
m
i
t
t
a
l
 

R
e
g
i
s
t
e
r
 
m
o
n
t
h
l
y
 
r
e
g
a
r
d
l
e
s
s
 
o
f
 
w
h
e
t
h
e
r
 
a
n
 
i
n
v
o
i
c
e
 
i
s
 
s
u
b
m
i
t
t
e
d
.

1
.
1
0
 
 
 
V
A
R
I
A
T
I
O
N
S

V
a
r
i
a
t
i
o
n
s
 
f
r
o
m
 
c
o
n
t
r
a
c
t
 
r
e
q
u
i
r
e
m
e
n
t
s
 
r
e
q
u
i
r
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
p
p
r
o
v
a
l
 

p
u
r
s
u
a
n
t
 
t
o
 
c
o
n
t
r
a
c
t
 
C
l
a
u
s
e
 
F
A
R
 
5
2
.
2
3
6
-
2
1
 
S
p
e
c
i
f
i
c
a
t
i
o
n
s
 
a
n
d
 
D
r
a
w
i
n
g
s
 
f
o
r
 

C
o
n
s
t
r
u
c
t
i
o
n
,
 
a
n
d
 
w
i
l
l
 
b
e
 
c
o
n
s
i
d
e
r
e
d
 
w
h
e
r
e
 
a
d
v
a
n
t
a
g
e
o
u
s
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.

1
.
1
0
.
1
 
 
 
C
o
n
s
i
d
e
r
i
n
g
 
V
a
r
i
a
t
i
o
n
s
 

D
i
s
c
u
s
s
i
o
n
 
o
f
 
v
a
r
i
a
t
i
o
n
s
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
b
e
f
o
r
e
 
s
u
b
m
i
s
s
i
o
n
 

w
i
l
l
 
h
e
l
p
 
e
n
s
u
r
e
 
t
h
a
t
 
f
u
n
c
t
i
o
n
a
l
 
a
n
d
 
q
u
a
l
i
t
y
 
r
e
q
u
i
r
e
m
e
n
t
s
 
a
r
e
 
m
e
t
 
a
n
d
 

m
i
n
i
m
i
z
e
 
r
e
j
e
c
t
i
o
n
s
 
a
n
d
 
r
e
s
u
b
m
i
t
t
a
l
s
.
 
 
W
h
e
n
 
c
o
n
t
e
m
p
l
a
t
i
n
g
 
a
 
v
a
r
i
a
t
i
o
n
 
t
h
a
t
 

r
e
s
u
l
t
s
 
i
n
 
l
o
w
e
r
 
c
o
s
t
,
 
c
o
n
s
i
d
e
r
 
s
u
b
m
i
s
s
i
o
n
 
o
f
 
t
h
e
 
v
a
r
i
a
t
i
o
n
 
a
s
 
a
 
V
a
l
u
e
 

E
n
g
i
n
e
e
r
i
n
g
 
C
h
a
n
g
e
 
P
r
o
p
o
s
a
l
 
(
V
E
C
P
)
.

S
p
e
c
i
f
i
c
a
l
l
y
 
p
o
i
n
t
 
o
u
t
 
v
a
r
i
a
t
i
o
n
s
 
f
r
o
m
 
c
o
n
t
r
a
c
t
 
r
e
q
u
i
r
e
m
e
n
t
s
 
i
n
 

t
r
a
n
s
m
i
t
t
a
l
 
l
e
t
t
e
r
s
.
 
 
F
a
i
l
u
r
e
 
t
o
 
p
o
i
n
t
 
o
u
t
 
v
a
r
i
a
t
i
o
n
s
 
m
a
y
 
c
a
u
s
e
 
t
h
e
 

G
o
v
e
r
n
m
e
n
t
 
t
o
 
r
e
q
u
i
r
e
 
r
e
j
e
c
t
i
o
n
 
a
n
d
 
r
e
m
o
v
a
l
 
o
f
 
s
u
c
h
 
w
o
r
k
 
a
t
 
n
o
 
a
d
d
i
t
i
o
n
a
l
 

c
o
s
t
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.

1
.
1
0
.
2
 
 
 
P
r
o
p
o
s
i
n
g
 
V
a
r
i
a
t
i
o
n
s

W
h
e
n
 
p
r
o
p
o
s
i
n
g
 
v
a
r
i
a
t
i
o
n
,
 
d
e
l
i
v
e
r
 
a
 
w
r
i
t
t
e
n
 
r
e
q
u
e
s
t
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
,
 
w
i
t
h
 
d
o
c
u
m
e
n
t
a
t
i
o
n
 
o
f
 
t
h
e
 
n
a
t
u
r
e
 
a
n
d
 
f
e
a
t
u
r
e
s
 
o
f
 
t
h
e
 
v
a
r
i
a
t
i
o
n
 

a
n
d
 
w
h
y
 
t
h
e
 
v
a
r
i
a
t
i
o
n
 
i
s
 
d
e
s
i
r
a
b
l
e
 
a
n
d
 
b
e
n
e
f
i
c
i
a
l
 
t
o
 
G
o
v
e
r
n
m
e
n
t
.
 
 
I
n
c
l
u
d
e
 

t
h
e
 
D
O
R
'
s
 
w
r
i
t
t
e
n
 
a
n
a
l
y
s
i
s
 
a
n
d
 
a
p
p
r
o
v
a
l
.
 
 
I
f
 
l
o
w
e
r
 
c
o
s
t
 
i
s
 
a
 
b
e
n
e
f
i
t
,
 
a
l
s
o
 

i
n
c
l
u
d
e
 
a
n
 
e
s
t
i
m
a
t
e
 
o
f
 
t
h
e
 
c
o
s
t
 
s
a
v
i
n
g
s
.
 
 
I
n
 
a
d
d
i
t
i
o
n
 
t
o
 
d
o
c
u
m
e
n
t
a
t
i
o
n
 

r
e
q
u
i
r
e
d
 
f
o
r
 
v
a
r
i
a
t
i
o
n
,
 
i
n
c
l
u
d
e
 
t
h
e
 
s
u
b
m
i
t
t
a
l
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
t
h
e
 
i
t
e
m
.
 
 

C
l
e
a
r
l
y
 
m
a
r
k
 
t
h
e
 
p
r
o
p
o
s
e
d
 
v
a
r
i
a
t
i
o
n
 
i
n
 
a
l
l
 
d
o
c
u
m
e
n
t
a
t
i
o
n
.

C
h
e
c
k
 
t
h
e
 
c
o
l
u
m
n
 
"
v
a
r
i
a
t
i
o
n
"
 
o
f
 
E
N
G
 
F
o
r
m
 
4
0
2
5
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
t
h
a
t
 
i
n
c
l
u
d
e
 

v
a
r
i
a
t
i
o
n
s
 
p
r
o
p
o
s
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
.
 
 
S
e
t
 
f
o
r
t
h
 
i
n
 
w
r
i
t
i
n
g
 
t
h
e
 
r
e
a
s
o
n
 

f
o
r
 
a
n
y
 
v
a
r
i
a
t
i
o
n
s
 
a
n
d
 
n
o
t
e
 
s
u
c
h
 
v
a
r
i
a
t
i
o
n
s
 
o
n
 
t
h
e
 
s
u
b
m
i
t
t
a
l
.
 
 
T
h
e
 

G
o
v
e
r
n
m
e
n
t
 
r
e
s
e
r
v
e
s
 
t
h
e
 
r
i
g
h
t
 
t
o
 
r
e
s
c
i
n
d
 
i
n
a
d
v
e
r
t
e
n
t
 
a
p
p
r
o
v
a
l
 
o
f
 

s
u
b
m
i
t
t
a
l
s
 
c
o
n
t
a
i
n
i
n
g
 
u
n
n
o
t
e
d
 
v
a
r
i
a
t
i
o
n
s
.

1
.
1
0
.
3
 
 
 
W
a
r
r
a
n
t
i
n
g
 
t
h
a
t
 
V
a
r
i
a
t
i
o
n
s
 
a
r
e
 
C
o
m
p
a
t
i
b
l
e

W
h
e
n
 
d
e
l
i
v
e
r
i
n
g
 
a
 
v
a
r
i
a
t
i
o
n
 
f
o
r
 
a
p
p
r
o
v
a
l
,
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
w
a
r
r
a
n
t
s
 
t
h
a
t
 

t
h
i
s
 
c
o
n
t
r
a
c
t
 
h
a
s
 
b
e
e
n
 
r
e
v
i
e
w
e
d
 
t
o
 
e
s
t
a
b
l
i
s
h
 
t
h
a
t
 
t
h
e
 
v
a
r
i
a
t
i
o
n
,
 
i
f
 

i
n
c
o
r
p
o
r
a
t
e
d
,
 
w
i
l
l
 
b
e
 
c
o
m
p
a
t
i
b
l
e
 
w
i
t
h
 
o
t
h
e
r
 
e
l
e
m
e
n
t
s
 
o
f
 
w
o
r
k
.

S
E
C
T
I
O
N
 
0
1
 
3
3
 
0
0
 
 
P
a
g
e
 
1
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
1
0
.
4
 
 
 
R
e
v
i
e
w
 
S
c
h
e
d
u
l
e
 
E
x
t
e
n
s
i
o
n

I
n
 
a
d
d
i
t
i
o
n
 
t
o
 
t
h
e
 
n
o
r
m
a
l
 
s
u
b
m
i
t
t
a
l
 
r
e
v
i
e
w
 
p
e
r
i
o
d
,
 
a
 
p
e
r
i
o
d
 
o
f
 
1
0
 
w
o
r
k
i
n
g
 

d
a
y
s
 
w
i
l
l
 
b
e
 
a
l
l
o
w
e
d
 
f
o
r
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
t
o
 
c
o
n
s
i
d
e
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 

v
a
r
i
a
t
i
o
n
s
.

1
.
1
1
 
 
 
S
C
H
E
D
U
L
I
N
G

S
c
h
e
d
u
l
e
 
a
n
d
 
s
u
b
m
i
t
 
c
o
n
c
u
r
r
e
n
t
l
y
 
p
r
o
d
u
c
t
 
d
a
t
a
 
a
n
d
 
s
h
o
p
 
d
r
a
w
i
n
g
s
 
c
o
v
e
r
i
n
g
 

c
o
m
p
o
n
e
n
t
 
i
t
e
m
s
 
f
o
r
m
i
n
g
 
a
 
s
y
s
t
e
m
 
o
r
 
i
t
e
m
s
 
t
h
a
t
 
a
r
e
 
i
n
t
e
r
r
e
l
a
t
e
d
.
 
 
S
u
b
m
i
t
 

p
e
r
t
i
n
e
n
t
 
c
e
r
t
i
f
i
c
a
t
i
o
n
s
 
a
t
 
t
h
e
 
s
a
m
e
 
t
i
m
e
.
 
 
N
o
 
d
e
l
a
y
 
d
a
m
a
g
e
s
 
o
r
 
t
i
m
e
 

e
x
t
e
n
s
i
o
n
s
 
w
i
l
l
 
b
e
 
a
l
l
o
w
e
d
 
f
o
r
 
t
i
m
e
 
l
o
s
t
 
i
n
 
l
a
t
e
 
s
u
b
m
i
t
t
a
l
s
.

a
.
 
 
C
o
o
r
d
i
n
a
t
e
 
s
c
h
e
d
u
l
i
n
g
,
 
s
e
q
u
e
n
c
i
n
g
,
 
p
r
e
p
a
r
i
n
g
,
 
a
n
d
 
p
r
o
c
e
s
s
i
n
g
 
o
f
 

s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
p
e
r
f
o
r
m
a
n
c
e
 
o
f
 
w
o
r
k
 
s
o
 
t
h
a
t
 
w
o
r
k
 
w
i
l
l
 
n
o
t
 
b
e
 
d
e
l
a
y
e
d
 

b
y
 
s
u
b
m
i
t
t
a
l
 
p
r
o
c
e
s
s
i
n
g
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
a
d
d
i
t
i
o
n
a
l
 

t
i
m
e
 
r
e
q
u
i
r
e
d
 
f
o
r
 
G
o
v
e
r
n
m
e
n
t
 
r
e
v
i
e
w
s
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
r
e
q
u
i
r
e
d
 

r
e
s
u
b
m
i
t
t
a
l
s
.
 
 
T
h
e
 
r
e
v
i
e
w
 
p
e
r
i
o
d
 
f
o
r
 
e
a
c
h
 
r
e
s
u
b
m
i
t
t
a
l
 
i
s
 
t
h
e
 
s
a
m
e
 
a
s
 

f
o
r
 
t
h
e
 
i
n
i
t
i
a
l
 
s
u
b
m
i
t
t
a
l
.

b
.
 
 
S
u
b
m
i
t
t
a
l
s
 
r
e
q
u
i
r
e
d
 
b
y
 
t
h
e
 
c
o
n
t
r
a
c
t
 
d
o
c
u
m
e
n
t
s
 
a
r
e
 
l
i
s
t
e
d
 
o
n
 
t
h
e
 

s
u
b
m
i
t
t
a
l
 
r
e
g
i
s
t
e
r
.
 
 
I
f
 
a
 
s
u
b
m
i
t
t
a
l
 
i
s
 
l
i
s
t
e
d
 
i
n
 
t
h
e
 
s
u
b
m
i
t
t
a
l
 

r
e
g
i
s
t
e
r
 
b
u
t
 
d
o
e
s
 
n
o
t
 
p
e
r
t
a
i
n
 
t
o
 
t
h
e
 
c
o
n
t
r
a
c
t
 
w
o
r
k
,
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
i
s
 

t
o
 
i
n
c
l
u
d
e
 
t
h
e
 
s
u
b
m
i
t
t
a
l
 
i
n
 
t
h
e
 
r
e
g
i
s
t
e
r
 
a
n
d
 
a
n
n
o
t
a
t
e
 
i
t
 
"
N
/
A
"
 
w
i
t
h
 
a
 

b
r
i
e
f
 
e
x
p
l
a
n
a
t
i
o
n
.
 
 
A
p
p
r
o
v
a
l
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
d
o
e
s
 
n
o
t
 

r
e
l
i
e
v
e
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
o
f
 
s
u
p
p
l
y
i
n
g
 
s
u
b
m
i
t
t
a
l
s
 
r
e
q
u
i
r
e
d
 
b
y
 
t
h
e
 

c
o
n
t
r
a
c
t
 
d
o
c
u
m
e
n
t
s
 
b
u
t
 
t
h
a
t
 
h
a
v
e
 
b
e
e
n
 
o
m
i
t
t
e
d
 
f
r
o
m
 
t
h
e
 
r
e
g
i
s
t
e
r
 
o
r
 

m
a
r
k
e
d
 
"
N
/
A
.
"

c
.
 
 
R
e
s
u
b
m
i
t
 
t
h
e
 
s
u
b
m
i
t
t
a
l
 
r
e
g
i
s
t
e
r
 
a
n
d
 
a
n
n
o
t
a
t
e
 
i
t
 
m
o
n
t
h
l
y
 
w
i
t
h
 
a
c
t
u
a
l
 

s
u
b
m
i
s
s
i
o
n
 
a
n
d
 
a
p
p
r
o
v
a
l
 
d
a
t
e
s
.
 
 
W
h
e
n
 
a
l
l
 
i
t
e
m
s
 
o
n
 
t
h
e
 
r
e
g
i
s
t
e
r
 
h
a
v
e
 

b
e
e
n
 
f
u
l
l
y
 
a
p
p
r
o
v
e
d
,
 
n
o
 
f
u
r
t
h
e
r
 
r
e
s
u
b
m
i
t
t
a
l
 
i
s
 
r
e
q
u
i
r
e
d
.

d
.
 
 
C
a
r
e
f
u
l
l
y
 
c
o
n
t
r
o
l
 
p
r
o
c
u
r
e
m
e
n
t
 
o
p
e
r
a
t
i
o
n
s
 
t
o
 
e
n
s
u
r
e
 
t
h
a
t
 
e
a
c
h
 

i
n
d
i
v
i
d
u
a
l
 
s
u
b
m
i
t
t
a
l
 
i
s
 
m
a
d
e
 
o
n
 
o
r
 
b
e
f
o
r
e
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
-
s
c
h
e
d
u
l
e
d
 

s
u
b
m
i
t
t
a
l
 
d
a
t
e
 
s
h
o
w
n
 
o
n
 
t
h
e
 
a
p
p
r
o
v
e
d
 
"
S
u
b
m
i
t
t
a
l
 
R
e
g
i
s
t
e
r
.
"

1
.
1
2
 
 
 
G
O
V
E
R
N
M
E
N
T
 
A
P
P
R
O
V
I
N
G
 
A
U
T
H
O
R
I
T
Y

W
h
e
n
 
t
h
e
 
a
p
p
r
o
v
i
n
g
 
a
u
t
h
o
r
i
t
y
 
i
s
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 

w
i
l
l
:

a
.
 
 
N
o
t
e
 
t
h
e
 
d
a
t
e
 
o
n
 
w
h
i
c
h
 
t
h
e
 
s
u
b
m
i
t
t
a
l
 
w
a
s
 
r
e
c
e
i
v
e
d
 
f
r
o
m
 
t
h
e
 
Q
C
 
m
a
n
a
g
e
r
.

b
.
 
 
R
e
v
i
e
w
 
s
u
b
m
i
t
t
a
l
s
 
f
o
r
 
a
p
p
r
o
v
a
l
 
w
i
t
h
i
n
 
t
h
e
 
s
c
h
e
d
u
l
i
n
g
 
p
e
r
i
o
d
 
s
p
e
c
i
f
i
e
d
 

a
n
d
 
o
n
l
y
 
f
o
r
 
c
o
n
f
o
r
m
a
n
c
e
 
w
i
t
h
 
p
r
o
j
e
c
t
 
d
e
s
i
g
n
 
c
o
n
c
e
p
t
s
 
a
n
d
 
c
o
m
p
l
i
a
n
c
e
 

w
i
t
h
 
c
o
n
t
r
a
c
t
 
d
o
c
u
m
e
n
t
s
.

c
.
 
 
I
d
e
n
t
i
f
y
 
r
e
t
u
r
n
e
d
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
o
n
e
 
o
f
 
t
h
e
 
a
c
t
i
o
n
s
 
d
e
f
i
n
e
d
 
i
n
 

p
a
r
a
g
r
a
p
h
 
R
E
V
I
E
W
 
N
O
T
A
T
I
O
N
S
 
a
n
d
 
w
i
t
h
 
c
o
m
m
e
n
t
s
 
a
n
d
 
m
a
r
k
i
n
g
s
 
a
p
p
r
o
p
r
i
a
t
e
 

f
o
r
 
t
h
e
 
a
c
t
i
o
n
 
i
n
d
i
c
a
t
e
d
.

U
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
r
e
v
i
e
w
 
o
f
 
s
u
b
m
i
t
t
a
l
s
 
r
e
q
u
i
r
i
n
g
 
G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
,
 

s
t
a
m
p
 
a
n
d
 
d
a
t
e
 
s
u
b
m
i
t
t
a
l
s
.
 
 
T
w
o
 
c
o
p
i
e
s
 
o
f
 
t
h
e
 
s
u
b
m
i
t
t
a
l
 
w
i
l
l
 
b
e
 
r
e
t
a
i
n
e
d
 

b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
n
d
 
t
h
r
e
e
 
c
o
p
i
e
s
 
o
f
 
t
h
e
 
s
u
b
m
i
t
t
a
l
 
w
i
l
l
 
b
e
 

r
e
t
u
r
n
e
d
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
.
 
 
I
f
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
p
e
r
f
o
r
m
s
 
a
 
c
o
n
f
o
r
m
a
n
c
e
 

r
e
v
i
e
w
 
o
f
 
o
t
h
e
r
 
D
e
s
i
g
n
e
r
 
o
f
 
R
e
c
o
r
d
 
a
p
p
r
o
v
e
d
 
s
u
b
m
i
t
t
a
l
s
,
 
t
h
e
 
s
u
b
m
i
t
t
a
l
s
 

w
i
l
l
 
b
e
 
i
d
e
n
t
i
f
i
e
d
 
a
n
d
 
r
e
t
u
r
n
e
d
,
 
a
s
 
d
e
s
c
r
i
b
e
d
 
a
b
o
v
e
.

S
E
C
T
I
O
N
 
0
1
 
3
3
 
0
0
 
 
P
a
g
e
 
1
5



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
1
3
 
 
 
D
I
S
A
P
P
R
O
V
E
D
 
S
U
B
M
I
T
T
A
L
S

M
a
k
e
 
c
o
r
r
e
c
t
i
o
n
s
 
r
e
q
u
i
r
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
I
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 

c
o
n
s
i
d
e
r
s
 
a
n
y
 
c
o
r
r
e
c
t
i
o
n
 
o
r
 
n
o
t
a
t
i
o
n
 
o
n
 
t
h
e
 
r
e
t
u
r
n
e
d
 
s
u
b
m
i
t
t
a
l
s
 
t
o
 

c
o
n
s
t
i
t
u
t
e
 
a
 
c
h
a
n
g
e
 
t
o
 
t
h
e
 
c
o
n
t
r
a
c
t
 
d
r
a
w
i
n
g
s
 
o
r
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
g
i
v
e
 

n
o
t
i
c
e
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
f
i
c
e
r
 
a
s
 
r
e
q
u
i
r
e
d
 
u
n
d
e
r
 
t
h
e
 
F
A
R
 
c
l
a
u
s
e
 
t
i
t
l
e
d
 

C
H
A
N
G
E
S
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
t
h
e
 
d
i
m
e
n
s
i
o
n
s
 
a
n
d
 
d
e
s
i
g
n
 
o
f
 

c
o
n
n
e
c
t
i
o
n
 
d
e
t
a
i
l
s
 
a
n
d
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
w
o
r
k
.
 
 
F
a
i
l
u
r
e
 
t
o
 
p
o
i
n
t
 
o
u
t
 

v
a
r
i
a
t
i
o
n
s
 
m
a
y
 
c
a
u
s
e
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
t
o
 
r
e
q
u
i
r
e
 
r
e
j
e
c
t
i
o
n
 
a
n
d
 
r
e
m
o
v
a
l
 
o
f
 

s
u
c
h
 
w
o
r
k
 
a
t
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
e
x
p
e
n
s
e
.

I
f
 
c
h
a
n
g
e
s
 
a
r
e
 
n
e
c
e
s
s
a
r
y
 
t
o
 
s
u
b
m
i
t
t
a
l
s
,
 
m
a
k
e
 
s
u
c
h
 
r
e
v
i
s
i
o
n
s
 
a
n
d
 
r
e
s
u
b
m
i
t
 

i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
p
r
o
c
e
d
u
r
e
s
 
a
b
o
v
e
.
 
 
N
o
 
i
t
e
m
 
o
f
 
w
o
r
k
 
r
e
q
u
i
r
i
n
g
 
a
 

s
u
b
m
i
t
t
a
l
 
c
h
a
n
g
e
 
i
s
 
t
o
 
b
e
 
a
c
c
o
m
p
l
i
s
h
e
d
 
u
n
t
i
l
 
t
h
e
 
c
h
a
n
g
e
d
 
s
u
b
m
i
t
t
a
l
s
 
a
r
e
 

a
p
p
r
o
v
e
d
.

1
.
1
4
 
 
 
A
P
P
R
O
V
E
D
 
S
U
B
M
I
T
T
A
L
S

T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
'
s
 
a
p
p
r
o
v
a
l
 
o
r
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
s
u
b
m
i
t
t
a
l
s
 
i
s
 
n
o
t
 
t
o
 

b
e
 
c
o
n
s
t
r
u
e
d
 
a
s
 
a
 
c
o
m
p
l
e
t
e
 
c
h
e
c
k
,
 
a
n
d
 
i
n
d
i
c
a
t
e
s
 
o
n
l
y
 
t
h
a
t
 
t
h
e
 
g
e
n
e
r
a
l
 

m
e
t
h
o
d
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
,
 
m
a
t
e
r
i
a
l
s
,
 
d
e
t
a
i
l
i
n
g
,
 
a
n
d
 
o
t
h
e
r
 
i
n
f
o
r
m
a
t
i
o
n
 
a
r
e
 

s
a
t
i
s
f
a
c
t
o
r
y
.
 
t
h
e
 
d
e
s
i
g
n
,
 
g
e
n
e
r
a
l
 
m
e
t
h
o
d
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
,
 
m
a
t
e
r
i
a
l
s
,
 

d
e
t
a
i
l
i
n
g
,
 
a
n
d
 
o
t
h
e
r
 
i
n
f
o
r
m
a
t
i
o
n
 
a
p
p
e
a
r
 
t
o
 
m
e
e
t
 
t
h
e
 
S
o
l
i
c
i
t
a
t
i
o
n
 
a
n
d
 

A
c
c
e
p
t
e
d
 
P
r
o
p
o
s
a
l
.

A
p
p
r
o
v
a
l
 
o
r
 
a
c
c
e
p
t
a
n
c
e
 
b
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
f
o
r
 
a
 
s
u
b
m
i
t
t
a
l
 
d
o
e
s
 
n
o
t
 
r
e
l
i
e
v
e
 

t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
o
f
 
t
h
e
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
f
o
r
 
m
e
e
t
i
n
g
 
t
h
e
 
c
o
n
t
r
a
c
t
 
r
e
q
u
i
r
e
m
e
n
t
s
 

o
r
 
f
o
r
 
a
n
y
 
e
r
r
o
r
 
t
h
a
t
 
m
a
y
 
e
x
i
s
t
,
 
b
e
c
a
u
s
e
 
u
n
d
e
r
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
Q
u
a
l
i
t
y
 

C
o
n
t
r
o
l
 
(
C
Q
C
)
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
i
s
 
c
o
n
t
r
a
c
t
,
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 

f
o
r
 
e
n
s
u
r
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
c
o
n
t
a
i
n
e
d
 
w
i
t
h
 
i
n
 
e
a
c
h
 
s
u
b
m
i
t
t
a
l
 
a
c
c
u
r
a
t
e
l
y
 

c
o
n
f
o
r
m
s
 
w
i
t
h
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
e
 
c
o
n
t
r
a
c
t
 
d
o
c
u
m
e
n
t
s
.

A
f
t
e
r
 
s
u
b
m
i
t
t
a
l
s
 
h
a
v
e
 
b
e
e
n
 
a
p
p
r
o
v
e
d
 
o
r
 
a
c
c
e
p
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
,
 
n
o
 
r
e
s
u
b
m
i
t
t
a
l
 
f
o
r
 
t
h
e
 
p
u
r
p
o
s
e
 
o
f
 
s
u
b
s
t
i
t
u
t
i
n
g
 
m
a
t
e
r
i
a
l
s
 
o
r
 

e
q
u
i
p
m
e
n
t
 
w
i
l
l
 
b
e
 
c
o
n
s
i
d
e
r
e
d
 
u
n
l
e
s
s
 
a
c
c
o
m
p
a
n
i
e
d
 
b
y
 
a
n
 
e
x
p
l
a
n
a
t
i
o
n
 
o
f
 
w
h
y
 
a
 

s
u
b
s
t
i
t
u
t
i
o
n
 
i
s
 
n
e
c
e
s
s
a
r
y
.

1
.
1
5
 
 
 
A
P
P
R
O
V
E
D
 
S
A
M
P
L
E
S

A
p
p
r
o
v
a
l
 
o
f
 
a
 
s
a
m
p
l
e
 
i
s
 
o
n
l
y
 
f
o
r
 
t
h
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
r
 
u
s
e
 
n
a
m
e
d
 
i
n
 
s
u
c
h
 

a
p
p
r
o
v
a
l
 
a
n
d
 
i
s
 
n
o
t
 
b
e
 
c
o
n
s
t
r
u
e
d
 
t
o
 
c
h
a
n
g
e
 
o
r
 
m
o
d
i
f
y
 
a
n
y
 
c
o
n
t
r
a
c
t
 

r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
B
e
f
o
r
e
 
s
u
b
m
i
t
t
i
n
g
 
s
a
m
p
l
e
s
,
 
p
r
o
v
i
d
e
 
a
s
s
u
r
a
n
c
e
 
t
h
a
t
 
t
h
e
 

m
a
t
e
r
i
a
l
s
 
o
r
 
e
q
u
i
p
m
e
n
t
 
w
i
l
l
 
b
e
 
a
v
a
i
l
a
b
l
e
 
i
n
 
q
u
a
n
t
i
t
i
e
s
 
r
e
q
u
i
r
e
d
 
i
n
 
t
h
e
 

p
r
o
j
e
c
t
.
 
 
N
o
 
c
h
a
n
g
e
 
o
r
 
s
u
b
s
t
i
t
u
t
i
o
n
 
w
i
l
l
 
b
e
 
p
e
r
m
i
t
t
e
d
 
a
f
t
e
r
 
a
 
s
a
m
p
l
e
 
h
a
s
 

b
e
e
n
 
a
p
p
r
o
v
e
d
.

M
a
t
c
h
 
t
h
e
 
a
p
p
r
o
v
e
d
 
s
a
m
p
l
e
s
 
f
o
r
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
i
n
c
o
r
p
o
r
a
t
e
d
 
i
n
 
t
h
e
 

w
o
r
k
.
 
 
I
f
 
r
e
q
u
e
s
t
e
d
,
 
a
p
p
r
o
v
e
d
 
s
a
m
p
l
e
s
,
 
i
n
c
l
u
d
i
n
g
 
t
h
o
s
e
 
t
h
a
t
 
m
a
y
 
b
e
 
d
a
m
a
g
e
d
 

i
n
 
t
e
s
t
i
n
g
,
 
w
i
l
l
 
b
e
 
r
e
t
u
r
n
e
d
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
,
 
a
t
 
i
t
s
 
e
x
p
e
n
s
e
,
 
u
p
o
n
 

c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
c
o
n
t
r
a
c
t
.
 
 
U
n
a
p
p
r
o
v
e
d
 
s
a
m
p
l
e
s
 
w
i
l
l
 
a
l
s
o
 
b
e
 
r
e
t
u
r
n
e
d
 
t
o
 

t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
a
t
 
i
t
s
 
e
x
p
e
n
s
e
,
 
i
f
 
s
o
 
r
e
q
u
e
s
t
e
d
.

F
a
i
l
u
r
e
 
o
f
 
a
n
y
 
m
a
t
e
r
i
a
l
s
 
t
o
 
p
a
s
s
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 
t
e
s
t
s
 
w
i
l
l
 
b
e
 
s
u
f
f
i
c
i
e
n
t
 

c
a
u
s
e
 
f
o
r
 
r
e
f
u
s
a
l
 
t
o
 
c
o
n
s
i
d
e
r
,
 
u
n
d
e
r
 
t
h
i
s
 
c
o
n
t
r
a
c
t
,
 
a
n
y
 
f
u
r
t
h
e
r
 
s
a
m
p
l
e
s
 
o
f
 

t
h
e
 
s
a
m
e
 
b
r
a
n
d
 
o
r
 
m
a
k
e
 
a
s
 
t
h
a
t
 
m
a
t
e
r
i
a
l
.
 
 
T
h
e
 
G
o
v
e
r
n
m
e
n
t
 
r
e
s
e
r
v
e
s
 
t
h
e
 

r
i
g
h
t
 
t
o
 
d
i
s
a
p
p
r
o
v
e
 
a
n
y
 
m
a
t
e
r
i
a
l
 
o
r
 
e
q
u
i
p
m
e
n
t
 
t
h
a
t
 
h
a
s
 
p
r
e
v
i
o
u
s
l
y
 
p
r
o
v
e
d
 

u
n
s
a
t
i
s
f
a
c
t
o
r
y
 
i
n
 
s
e
r
v
i
c
e
.

S
a
m
p
l
e
s
 
o
f
 
v
a
r
i
o
u
s
 
m
a
t
e
r
i
a
l
s
 
o
r
 
e
q
u
i
p
m
e
n
t
 
d
e
l
i
v
e
r
e
d
 
o
n
 
t
h
e
 
s
i
t
e
 
o
r
 
i
n
 

S
E
C
T
I
O
N
 
0
1
 
3
3
 
0
0
 
 
P
a
g
e
 
1
6



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

p
l
a
c
e
 
m
a
y
 
b
e
 
t
a
k
e
n
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
f
o
r
 
t
e
s
t
i
n
g
.
 
 
S
a
m
p
l
e
s
 

f
a
i
l
i
n
g
 
t
o
 
m
e
e
t
 
c
o
n
t
r
a
c
t
 
r
e
q
u
i
r
e
m
e
n
t
s
 
w
i
l
l
 
a
u
t
o
m
a
t
i
c
a
l
l
y
 
v
o
i
d
 
p
r
e
v
i
o
u
s
 

a
p
p
r
o
v
a
l
s
.
 
 
R
e
p
l
a
c
e
 
s
u
c
h
 
m
a
t
e
r
i
a
l
s
 
o
r
 
e
q
u
i
p
m
e
n
t
 
t
o
 
m
e
e
t
 
c
o
n
t
r
a
c
t
 

r
e
q
u
i
r
e
m
e
n
t
s
.

1
.
1
6
 
 
 
W
I
T
H
H
O
L
D
I
N
G
 
O
F
 
P
A
Y
M
E
N
T

P
a
y
m
e
n
t
 
f
o
r
 
m
a
t
e
r
i
a
l
s
 
i
n
c
o
r
p
o
r
a
t
e
d
 
i
n
 
t
h
e
 
w
o
r
k
 
w
i
l
l
 
n
o
t
 
b
e
 
m
a
d
e
 
i
f
 

r
e
q
u
i
r
e
d
 
a
p
p
r
o
v
a
l
s
 
h
a
v
e
 
n
o
t
 
b
e
e
n
 
o
b
t
a
i
n
e
d
.
 
N
o
 
p
a
y
m
e
n
t
 
f
o
r
 
m
a
t
e
r
i
a
l
s
 

i
n
c
o
r
p
o
r
a
t
e
d
 
i
n
 
t
h
e
 
w
o
r
k
 
w
i
l
l
 
b
e
 
m
a
d
e
 
u
n
l
e
s
s
 
a
l
l
 
r
e
q
u
i
r
e
d
 
D
O
R
 
a
p
p
r
o
v
a
l
s
 
o
r
 

r
e
q
u
i
r
e
d
 
G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
s
 
h
a
v
e
 
b
e
e
n
 
o
b
t
a
i
n
e
d
.
 
 
N
o
 
p
a
y
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 

f
o
r
 
a
n
y
 
m
a
t
e
r
i
a
l
s
 
i
n
c
o
r
p
o
r
a
t
e
d
 
i
n
t
o
 
t
h
e
 
w
o
r
k
 
f
o
r
 
a
n
y
 
c
o
n
f
o
r
m
a
n
c
e
 
r
e
v
i
e
w
 

s
u
b
m
i
t
t
a
l
s
 
o
r
 
i
n
f
o
r
m
a
t
i
o
n
-
o
n
l
y
 
s
u
b
m
i
t
t
a
l
s
 
f
o
u
n
d
 
t
o
 
c
o
n
t
a
i
n
 
e
r
r
o
r
s
 
o
r
 

d
e
v
i
a
t
i
o
n
s
 
f
r
o
m
 
t
h
e
 
S
o
l
i
c
i
t
a
t
i
o
n
 
o
r
 
A
c
c
e
p
t
e
d
 
P
r
o
p
o
s
a
l
.

1
.
1
7
 
 
 
P
R
O
G
R
E
S
S
 
S
C
H
E
D
U
L
E

1
.
1
7
.
1
 
 
 
B
a
r
 
C
h
a
r
t

a
.
 
 
S
u
b
m
i
t
 
t
h
e
 
p
r
o
g
r
e
s
s
 
c
h
a
r
t
,
 
f
o
r
 
a
p
p
r
o
v
a
l
 
b
y
 
t
h
e
 
E
n
g
i
n
e
e
r
,
 
a
t
 
t
h
e
 

P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
C
o
n
f
e
r
e
n
c
e
 
i
n
 
o
n
e
 
r
e
p
r
o
d
u
c
i
b
l
e
 
a
n
d
 
4
 
c
o
p
i
e
s
.

b
.
 
 
P
r
e
p
a
r
e
 
t
h
e
 
p
r
o
g
r
e
s
s
 
c
h
a
r
t
 
i
n
 
t
h
e
 
f
o
r
m
 
o
f
 
a
 
b
a
r
 
c
h
a
r
t
 
u
t
i
l
i
z
i
n
g
 
f
o
r
m
 

"
C
o
n
s
t
r
u
c
t
i
o
n
 
P
r
o
g
r
e
s
s
 
C
h
a
r
t
"
 
o
r
 
c
o
m
p
a
r
a
b
l
e
 
f
o
r
m
a
t
 
a
c
c
e
p
t
a
b
l
e
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

c
.
 
 
I
n
c
l
u
d
e
 
n
o
 
l
e
s
s
 
t
h
a
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
 
t
h
e
 
p
r
o
g
r
e
s
s
 
c
h
a
r
t
:

(
1
)
 
B
r
e
a
k
 
o
u
t
 
b
y
 
m
a
j
o
r
 
h
e
a
d
i
n
g
s
 
f
o
r
 
p
r
i
m
a
r
y
 
w
o
r
k
 
a
c
t
i
v
i
t
y
.

(
2
)
 
A
 
l
i
n
e
 
i
t
e
m
 
b
r
e
a
k
 
o
u
t
 
u
n
d
e
r
 
e
a
c
h
 
m
a
j
o
r
 
h
e
a
d
i
n
g
 
s
u
f
f
i
c
i
e
n
t
 
t
o
 
t
r
a
c
k
 

t
h
e
 
p
r
o
g
r
e
s
s
 
o
f
 
t
h
e
 
w
o
r
k
.

(
3
)
 
A
 
l
i
n
e
 
i
t
e
m
 
s
h
o
w
i
n
g
 
c
o
n
t
r
a
c
t
 
f
i
n
a
l
i
z
a
t
i
o
n
 
t
a
s
k
 
w
h
i
c
h
 
i
n
c
l
u
d
e
s
 

p
u
n
c
h
 
l
i
s
t
,
 
c
l
e
a
n
-
u
p
 
a
n
d
 
d
e
m
o
l
i
t
i
o
n
,
 
a
n
d
 
f
i
n
a
l
 
c
o
n
s
t
r
u
c
t
i
o
n
 

d
r
a
w
i
n
g
s
.

(
4
)
 
A
 
m
a
t
e
r
i
a
l
s
 
b
a
r
 
a
n
d
 
a
 
s
e
p
a
r
a
t
e
 
l
a
b
o
r
 
b
a
r
 
f
o
r
 
e
a
c
h
 
l
i
n
e
 
i
t
e
m
.
 
 
B
o
t
h
 

b
a
r
s
 
w
i
l
l
 
s
h
o
w
 
t
h
e
 
s
c
h
e
d
u
l
e
d
 
p
e
r
c
e
n
t
a
g
e
 
c
o
m
p
l
e
t
e
 
f
o
r
 
a
n
y
 
g
i
v
e
n
 

d
a
t
e
 
w
i
t
h
i
n
 
t
h
e
 
c
o
n
t
r
a
c
t
 
p
e
r
f
o
r
m
a
n
c
e
 
p
e
r
i
o
d
.
 
 
L
a
b
o
r
 
b
a
r
 
w
i
l
l
 
a
l
s
o
 

s
h
o
w
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
m
e
n
 
(
m
a
n
-
l
o
a
d
)
 
e
x
p
e
c
t
e
d
 
t
o
 
b
e
 
w
o
r
k
i
n
g
 
o
n
 
a
n
y
 

g
i
v
e
n
 
d
a
t
e
 
w
i
t
h
i
n
 
t
h
e
 
c
o
n
t
r
a
c
t
 
p
e
r
f
o
r
m
a
n
c
e
 
p
e
r
i
o
d
.

(
5
)
 
T
h
e
 
e
s
t
i
m
a
t
e
d
 
c
o
s
t
 
a
n
d
 
p
e
r
c
e
n
t
a
g
e
 
w
e
i
g
h
t
 
o
f
 
t
o
t
a
l
 
c
o
n
t
r
a
c
t
 
c
o
s
t
 

f
o
r
 
e
a
c
h
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
l
a
b
o
r
 
b
a
r
 
o
n
 
t
h
e
 
c
h
a
r
t
.

(
6
)
 
S
e
p
a
r
a
t
e
 
l
i
n
e
 
i
t
e
m
s
 
f
o
r
 
m
o
b
i
l
i
z
a
t
i
o
n
 
a
n
d
 
d
r
a
w
i
n
g
 
s
u
b
m
i
t
t
a
l
 
a
n
d
 

a
p
p
r
o
v
a
l
.
 
 
(
T
h
e
s
e
 
i
t
e
m
s
 
a
r
e
 
t
o
 
s
h
o
w
 
n
o
 
a
s
s
o
c
i
a
t
e
d
 
c
o
s
t
s
.
)

d
.
 
 
U
p
d
a
t
e
 
t
h
e
 
p
r
o
g
r
e
s
s
 
s
c
h
e
d
u
l
e
 
i
n
 
o
n
e
 
r
e
p
r
o
d
u
c
t
i
o
n
 
a
n
d
 
4
 
c
o
p
i
e
s
 
e
v
e
r
y
 
3
0
 

c
a
l
e
n
d
a
r
 
d
a
y
s
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
c
o
n
t
r
a
c
t
 
p
e
r
f
o
r
m
a
n
c
e
 
p
e
r
i
o
d
.

1
.
1
8
 
 
 
S
T
A
T
U
S
 
R
E
P
O
R
T
 
O
N
 
M
A
T
E
R
I
A
L
S
 
O
R
D
E
R
S

W
i
t
h
i
n
 
9
0
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
a
f
t
e
r
 
n
o
t
i
c
e
 
t
o
 
p
r
o
c
e
e
d
,
 
s
u
b
m
i
t
,
 
f
o
r
 
a
p
p
r
o
v
a
l
 
b
y
 

t
h
e
 
E
n
g
i
n
e
e
r
,
 
a
n
 
i
n
i
t
i
a
l
 
m
a
t
e
r
i
a
l
 
s
t
a
t
u
s
 
r
e
p
o
r
t
 
o
n
 
a
l
l
 
m
a
t
e
r
i
a
l
s
 
o
r
d
e
r
s
.
 
 

T
h
i
s
 
r
e
p
o
r
t
 
w
i
l
l
 
b
e
 
u
p
d
a
t
e
d
 
a
n
d
 
r
e
-
s
u
b
m
i
t
t
e
d
 
e
v
e
r
y
 
3
0
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
a
s
 
t
h
e
 

s
t
a
t
u
s
 
o
n
 
m
a
t
e
r
i
a
l
 
o
r
d
e
r
s
 
c
h
a
n
g
e
s
.

S
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0
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

R
e
p
o
r
t
 
t
o
 
i
n
c
l
u
d
e
 
l
i
s
t
,
 
i
n
 
c
h
r
o
n
o
l
o
g
i
c
a
l
 
o
r
d
e
r
 
b
y
 
n
e
e
d
 
d
a
t
e
,
 
m
a
t
e
r
i
a
l
s
 

o
r
d
e
r
s
 
n
e
c
e
s
s
a
r
y
 
f
o
r
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
c
o
n
t
r
a
c
t
.
 
 
T
h
e
 
f
o
l
l
o
w
i
n
g
 

i
n
f
o
r
m
a
t
i
o
n
 
w
i
l
l
 
b
e
 
r
e
q
u
i
r
e
d
 
f
o
r
 
e
a
c
h
 
m
a
t
e
r
i
a
l
 
o
r
d
e
r
 
l
i
s
t
e
d
:

a
.
 
 
M
a
t
e
r
i
a
l
 
n
a
m
e
,
 
s
u
p
p
l
i
e
r
,
 
a
n
d
 
i
n
v
o
i
c
e
 
n
u
m
b
e
r
.

b
.
 
 
B
a
r
 
c
h
a
r
t
 
l
i
n
e
 
i
t
e
m
 
o
r
 
C
P
M
 
a
c
t
i
v
i
t
y
 
n
u
m
b
e
r
 
a
f
f
e
c
t
e
d
 
b
y
 
t
h
e
 
o
r
d
e
r
.

c
.
 
 
D
e
l
i
v
e
r
y
 
d
a
t
e
 
n
e
e
d
e
d
 
t
o
 
a
l
l
o
w
 
d
i
r
e
c
t
l
y
 
a
n
d
 
i
n
d
i
r
e
c
t
l
y
 
r
e
l
a
t
e
d
 
w
o
r
k
 
t
o
 

b
e
 
c
o
m
p
l
e
t
e
d
 
w
i
t
h
i
n
 
t
h
e
 
c
o
n
t
r
a
c
t
 
p
e
r
f
o
r
m
a
n
c
e
 
p
e
r
i
o
d
.

d
.
 
 
C
u
r
r
e
n
t
 
d
e
l
i
v
e
r
y
 
d
a
t
e
 
a
g
r
e
e
d
 
o
n
 
b
y
 
s
u
p
p
l
i
e
r
.

e
.
 
 
W
h
e
n
 
i
t
e
m
 
d
 
e
x
c
e
e
d
s
 
i
t
e
m
 
c
,
 
t
h
e
 
e
f
f
e
c
t
 
t
h
a
t
 
d
e
l
a
y
e
d
 
d
e
l
i
v
e
r
y
 
d
a
t
e
 
w
i
l
l
 

h
a
v
e
 
o
n
 
c
o
n
t
r
a
c
t
 
c
o
m
p
l
e
t
i
o
n
 
d
a
t
e
.

f
.
 
 
W
h
e
n
 
i
t
e
m
 
d
 
e
x
c
e
e
d
s
 
i
t
e
m
 
c
,
 
a
 
s
u
m
m
a
r
y
 
o
f
 
e
f
f
o
r
t
s
 
m
a
d
e
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
 
t
o
 
e
x
p
e
d
i
t
e
 
t
h
e
 
d
e
l
a
y
e
d
 
d
e
l
i
v
e
r
y
 
d
a
t
e
 
t
o
 
b
r
i
n
g
 
i
t
 
i
n
 
l
i
n
e
 

w
i
t
h
 
t
h
e
 
n
e
e
d
e
d
 
d
e
l
i
v
e
r
y
 
d
a
t
e
,
 
i
n
c
l
u
d
i
n
g
 
e
f
f
o
r
t
s
 
m
a
d
e
 
t
o
 
p
l
a
c
e
 
t
h
e
 

o
r
d
e
r
 
(
o
r
 
s
u
b
c
o
n
t
r
a
c
t
)
 
w
i
t
h
 
o
t
h
e
r
 
s
u
p
p
l
i
e
r
s
.

1
.
1
9
 
 
 
S
T
A
M
P
S

S
t
a
m
p
s
 
o
n
 
t
h
e
 
s
u
b
m
i
t
t
a
l
 
d
a
t
a
 
t
o
 
c
e
r
t
i
f
y
 
t
h
a
t
 
t
h
e
 
s
u
b
m
i
t
t
a
l
 
m
e
e
t
s
 
c
o
n
t
r
a
c
t
 

r
e
q
u
i
r
e
m
e
n
t
s
 
a
r
e
 
t
o
 
b
e
 
s
i
m
i
l
a
r
 
t
o
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:
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|
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|
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(
F
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m
 
N
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e
)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
|

 
 
|
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|
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
|

 
 
|
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A
p
p
r
o
v
e
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|
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A
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p
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w
i
t
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c
o
r
r
e
c
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i
o
n
s
 
a
s
 
n
o
t
e
d
 
o
n
 
s
u
b
m
i
t
t
a
l
 
d
a
t
a
 
a
n
d
/
o
r
 
 
 
 
 
 
|

 
 
|
 
a
t
t
a
c
h
e
d
 
s
h
e
e
t
 
(
s
)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
|

 
 
|
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
|

 
 
|
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
|

 
 
|
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
|

 
 
|
 
S
I
G
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U
R
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I
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_
_
_
_
_
_
|

F
o
r
 
D
e
s
i
g
n
-
B
u
i
l
d
 
c
o
n
s
t
r
u
c
t
i
o
n
,
 
b
o
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
Q
C
 
m
a
n
a
g
e
r
 
a
n
d
 
t
h
e
 
D
O
R
 

a
r
e
 
t
o
 
s
t
a
m
p
 
a
n
d
 
s
i
g
n
 
t
o
 
c
e
r
t
i
f
y
 
t
h
a
t
 
t
h
e
 
s
u
b
m
i
t
t
a
l
 
m
e
e
t
s
 
c
o
n
t
r
a
c
t
 

r
e
q
u
i
r
e
m
e
n
t
s
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

N
o
t
 
U
s
e
d

S
E
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0
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e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

N
o
t
 
U
s
e
d
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E
n
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o
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y
.

F
E
D
E
R
A
L
 
R
E
M
E
D
I
A
T
I
O
N
 
T
E
C
H
N
O
L
O
G
I
E
S
 
R
O
U
N
D
T
A
B
L
E
 
(
F
R
T
R
)

U
S
A
E
C
 
S
F
I
M
-
A
E
C
-
E
T
-
C
R
-
9
7
0
5
3

(
2
0
0
7
)
 
F
e
d
e
r
a
l
 
R
e
m
e
d
i
a
t
i
o
n
 
T
e
c
h
n
o
l
o
g
i
e
s
 

S
c
r
e
e
n
i
n
g
 
M
a
t
r
i
x
 
a
n
d
 
R
e
f
e
r
e
n
c
e
 
G
u
i
d
e
,
 

F
o
u
r
t
h
 
E
d
i
t
i
o
n

U
.
S
.
 
A
R
M
Y
 
C
O
R
P
S
 
O
F
 
E
N
G
I
N
E
E
R
S
 
(
U
S
A
C
E
)

E
P
 
1
1
1
0
-
1
-
1
9

(
2
0
0
1
)
 
A
 
G
u
i
d
e
 
t
o
 
P
r
e
p
a
r
i
n
g
 
a
n
d
 
R
e
v
i
e
w
i
n
g
 

R
e
m
e
d
i
a
l
 
A
c
t
i
o
n
 
R
e
p
o
r
t
s
 
o
f
 
C
o
s
t
 
a
n
d
 

P
e
r
f
o
r
m
a
n
c
e

E
R
 
1
1
1
0
-
3
-
1
3
0
1

(
1
9
9
9
)
 
E
n
g
i
n
e
e
r
i
n
g
 
a
n
d
 
D
e
s
i
g
n
 
-
-
 
C
o
s
t
 

E
n
g
i
n
e
e
r
i
n
g
 
P
o
l
i
c
y
 
R
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 

H
a
z
a
r
d
o
u
s
,
 
T
o
x
i
c
 
R
a
d
i
o
a
c
t
i
v
e
 
W
a
s
t
e
 
(
H
T
R
W
)
 

C
o
s
t
 
E
n
g
i
n
e
e
r
i
n
g

U
.
S
.
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 
P
R
O
T
E
C
T
I
O
N
 
A
G
E
N
C
Y
 
(
E
P
A
)

E
P
A
 
5
4
2
-
B
-
9
8
-
0
0
7

(
1
9
9
8
)
 
G
u
i
d
e
 
t
o
 
D
o
c
u
m
e
n
t
i
n
g
 
a
n
d
 
M
a
n
a
g
i
n
g
 

C
o
s
t
 
a
n
d
 
P
e
r
f
o
r
m
a
n
c
e
 
I
n
f
o
r
m
a
t
i
o
n
 
f
o
r
 

R
e
m
e
d
i
a
t
i
o
n
 
P
r
o
j
e
c
t
s

1
.
2
 
 
 
D
E
S
C
R
I
P
T
I
O
N
 
O
F
 
W
O
R
K

W
o
r
k
 
c
o
n
s
i
s
t
s
 
o
f
 
t
h
e
 
p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
a
 
r
e
p
o
r
t
 
c
o
n
t
a
i
n
i
n
g
 
c
o
s
t
 
a
n
d
 

p
e
r
f
o
r
m
a
n
c
e
 
d
a
t
a
 
f
r
o
m
 
t
h
e
 
A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
(
A
C
W
)
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 

r
e
m
e
d
i
a
t
i
o
n
 
p
r
o
j
e
c
t
.

1
.
2
.
1
 
 
 
R
e
p
o
r
t
 
F
o
r
m
a
t

P
r
e
p
a
r
e
 
t
h
e
 
r
e
p
o
r
t
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
P
A
 
5
4
2
-
B
-
9
8
-
0
0
7
.
 
 
P
r
e
s
e
n
t
 
t
h
e
 

r
e
p
o
r
t
 
a
s
 
f
o
l
l
o
w
s
:
 
 
1
)
 
W
o
r
d
 
p
r
o
c
e
s
s
i
n
g
 
f
o
r
m
a
t
:
 
 
M
S
 
W
o
r
d
,
 
1
1
 
p
o
i
n
t
 
f
o
n
t
 

s
i
z
e
,
 
C
a
l
i
b
r
i
 
t
y
p
e
f
a
c
e
.
 
 
2
)
 
P
a
g
e
 
l
a
y
o
u
t
:
 
 
 
8
-
1
/
2
 
x
 
1
1
 
i
n
c
h
 
s
i
z
e
 
p
a
p
e
r
;
 
 
1
 

i
n
c
h
 
m
a
r
g
i
n
s
;
 
p
o
r
t
r
a
i
t
 
o
r
 
l
a
n
d
s
c
a
p
e
 
o
r
i
e
n
t
a
t
i
o
n
;
 
b
o
l
d
 
h
e
a
d
i
n
g
s
,
 
f
o
o
t
n
o
t
e
s
,
 

p
a
g
e
 
n
u
m
b
e
r
i
n
g
.
 
 
3
)
 
T
a
b
l
e
s
 
a
n
d
 
c
h
a
r
t
s
 
s
o
f
t
w
a
r
e
:
 
s
p
r
e
a
d
s
h
e
e
t
s
,
 
g
r
o
u
n
d
w
a
t
e
r
 

m
o
d
e
l
i
n
g
.
 
 
4
)
 
C
o
m
p
u
t
e
r
 
f
i
l
e
:
 
 
a
l
s
o
 
p
r
e
s
e
n
t
 
t
h
e
 
d
o
c
u
m
e
n
t
 
i
n
 
H
y
p
e
r
t
e
x
t
 

M
a
r
k
-
u
p
 
L
a
n
g
u
a
g
e
 
(
H
T
M
L
 
2
.
0
)
 
s
a
v
e
d
 
a
s
 
a
n
 
e
l
e
c
t
r
o
n
i
c
 
f
i
l
e
;
 
l
i
n
k
 
p
o
s
t
s
c
r
i
p
t
 

d
r
a
w
i
n
g
s
 
t
o
 
d
o
c
u
m
e
n
t
 
t
e
x
t
.

1
.
2
.
2
 
 
 
D
r
a
w
i
n
g
 
F
o
r
m
a
t

U
s
e
 
t
h
e
 
s
a
m
e
 
f
o
r
m
a
t
 
f
o
r
 
d
r
a
w
i
n
g
s
,
 
i
n
c
l
u
d
i
n
g
 
s
o
f
t
w
a
r
e
,
 
a
s
 
t
h
a
t
 
u
s
e
d
 
i
n
 
t
h
e
 

i
n
v
e
s
t
i
g
a
t
i
v
e
 
a
n
d
 
d
e
s
i
g
n
 
p
h
a
s
e
s
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
.
 
 
P
r
o
v
i
d
e
 
d
r
a
w
i
n
g
 
f
i
l
e
s
 
i
n
 
.
p
d
f
 

S
E
C
T
I
O
N
 
0
1
 
3
5
 
1
3
.
4
3
 
1
0
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

a
n
d
 
.
d
w
g
 
f
o
r
m
a
t
.

1
.
2
.
3
 
 
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l

D
e
v
e
l
o
p
 
a
 
p
r
o
j
e
c
t
-
s
p
e
c
i
f
i
c
 
q
u
a
l
i
t
y
 
c
o
n
t
r
o
l
 
p
r
o
g
r
a
m
 
t
o
 
d
e
t
a
i
l
 
t
h
e
 

p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
t
h
e
 
r
e
p
o
r
t
 
a
n
d
 
f
o
r
 
c
o
r
r
e
c
t
i
o
n
 
o
f
 

d
e
f
i
c
i
e
n
c
i
e
s
.
 
 
A
r
r
a
n
g
e
 
f
o
r
 
c
o
n
f
e
r
e
n
c
e
s
 
t
o
 
c
o
o
r
d
i
n
a
t
e
 
t
h
e
 
w
o
r
k
 
o
r
 
t
o
 

s
e
q
u
e
n
c
e
 
r
e
l
a
t
e
d
 
w
o
r
k
 
f
o
r
 
s
e
n
s
i
t
i
v
e
 
a
n
d
 
c
o
m
p
l
e
x
 
i
t
e
m
s
 
a
s
 
n
e
e
d
e
d
 
a
n
d
 
a
s
 

r
e
q
u
e
s
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

1
.
3
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
6
 
T
e
s
t
 
R
e
p
o
r
t
s

R
e
p
o
r
t

O
n
e
 
c
o
p
y
 
o
f
 
t
h
e
 
r
e
p
o
r
t
 
u
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
e
a
c
h
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 

s
t
a
g
e
s
:
 
 
D
r
a
f
t
 
R
e
p
o
r
t
 
a
n
d
 
F
i
n
a
l
 
R
e
p
o
r
t
.
 
 
P
r
o
v
i
d
e
 
t
h
e
 
r
e
p
o
r
t
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
P
r
o
v
i
d
e
 
e
l
e
c
t
r
o
n
i
c
 
f
i
l
e
 
o
f
 
t
h
e
 
r
e
p
o
r
t
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

N
o
t
 
U
s
e
d

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
R
E
P
O
R
T

P
r
e
p
a
r
e
 
t
h
e
 
r
e
p
o
r
t
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
P
 
1
1
1
0
-
1
-
1
9
.

3
.
1
.
1
 
 
 
E
x
e
c
u
t
i
v
e
 
S
u
m
m
a
r
y

T
h
e
 
E
x
e
c
u
t
i
v
e
 
S
u
m
m
a
r
y
 
i
s
 
 
a
 
b
r
i
e
f
 
o
v
e
r
v
i
e
w
 
o
f
 
t
h
e
 
C
o
s
t
 
a
n
d
 
P
e
r
f
o
r
m
a
n
c
e
 

R
e
p
o
r
t
.
 
 
I
t
 
i
n
c
l
u
d
e
s
 
a
 
b
r
i
e
f
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
h
i
s
t
o
r
i
c
a
l
 
a
c
t
i
v
i
t
i
e
s
 
t
h
a
t
 

g
e
n
e
r
a
t
e
d
 
t
h
e
 
n
e
e
d
 
f
o
r
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
r
e
s
t
o
r
a
t
i
o
n
,
 
a
 
b
r
i
e
f
 
s
u
m
m
a
r
y
 
o
f
 
t
h
e
 

a
p
p
r
o
p
r
i
a
t
e
 
r
e
g
u
l
a
t
o
r
y
 
f
r
a
m
e
w
o
r
k
 
u
n
d
e
r
 
w
h
i
c
h
 
t
h
e
 
c
l
e
a
n
u
p
 
i
s
 
t
o
 
o
c
c
u
r
,
 
t
h
e
 

r
e
m
e
d
i
a
l
 
t
e
c
h
n
o
l
o
g
y
 
s
p
e
c
i
f
i
e
d
,
 
t
h
e
 
d
a
t
e
,
 
n
u
m
b
e
r
 
a
n
d
 
t
i
t
l
e
 
o
f
 
d
e
c
i
s
i
o
n
 

d
o
c
u
m
e
n
t
,
 
a
n
y
 
s
p
e
c
i
a
l
 
s
e
q
u
e
n
c
i
n
g
 
a
n
d
 
s
c
h
e
d
u
l
i
n
g
 
m
i
l
e
s
t
o
n
e
s
,
 
d
e
f
i
n
i
t
i
o
n
s
 

f
o
r
 
s
t
a
n
d
a
r
d
 
t
e
r
m
i
n
o
l
o
g
y
 
u
s
e
d
 
i
n
 
t
h
e
 
p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
t
h
e
 
r
e
p
o
r
t
,
 
a
n
d
 

a
v
e
r
a
g
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
t
h
e
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
e
d
i
a
 
p
r
e
-
 
a
n
d
 
p
o
s
t
-
t
r
e
a
t
m
e
n
t
.

3
.
1
.
2
 
 
 
S
i
t
e
 
I
n
f
o
r
m
a
t
i
o
n

I
n
f
o
r
m
a
t
i
o
n
 
d
e
v
e
l
o
p
e
d
 
p
r
i
o
r
 
t
o
 
r
e
m
e
d
i
a
t
i
o
n
 
i
s
 
i
n
c
l
u
d
e
d
.

3
.
1
.
2
.
1
 
 
 
T
y
p
e
 
o
f
 
A
c
t
i
o
n

S
t
a
t
e
 
t
h
a
t
 
t
h
e
 
c
l
e
a
n
u
p
 
t
o
 
b
e
 
p
e
r
f
o
r
m
e
d
 
i
s
 
a
n
 
e
n
t
i
r
e
 
s
i
t
e
 
r
e
m
e
d
i
a
t
i
o
n
 

p
r
o
j
e
c
t
.

3
.
1
.
2
.
2
 
 
 
P
e
r
i
o
d
 
o
f
 
O
p
e
r
a
t
i
o
n

I
n
d
i
c
a
t
e
 
t
h
e
 
d
a
t
e
s
 
o
f
 
s
t
a
r
t
-
u
p
,
 
s
h
u
t
-
d
o
w
n
,
 
p
a
r
t
i
a
l
 
o
p
e
r
a
t
i
o
n
,
 
i
n
a
c
t
i
v
i
t
y
,
 

a
n
d
 
o
p
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
r
e
m
e
d
i
a
t
i
o
n
 
i
n
 
t
h
e
 
r
e
p
o
r
t
.

S
E
C
T
I
O
N
 
0
1
 
3
5
 
1
3
.
4
3
 
1
0
 
 
P
a
g
e
 
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
1
.
2
.
3
 
 
 
Q
u
a
n
t
i
t
y
 
o
f
 
M
a
t
e
r
i
a
l
 
T
r
e
a
t
e
d
 
D
u
r
i
n
g
 
A
p
p
l
i
c
a
t
i
o
n

I
n
d
i
c
a
t
e
 
t
h
e
 
e
s
t
i
m
a
t
e
d
 
q
u
a
n
t
i
t
y
 
o
f
 
m
a
t
e
r
i
a
l
 
t
r
e
a
t
e
d
 
d
u
r
i
n
g
 
t
h
e
 
r
e
m
e
d
i
a
l
 
o
r
 

r
e
m
o
v
a
l
 
a
c
t
i
o
n
.
 
 
F
o
r
 
e
x
-
s
i
t
u
 
o
r
 
i
n
-
s
i
t
u
 
t
r
e
a
t
m
e
n
t
,
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
e
s
t
i
m
a
t
e
d
 

v
o
l
u
m
e
 
o
f
 
m
a
t
e
r
i
a
l
 
t
r
e
a
t
e
d
 
a
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
t
h
e
 
r
e
s
p
e
c
t
i
v
e
 
t
e
c
h
n
i
c
a
l
 

s
p
e
c
i
f
i
c
a
t
i
o
n
 
s
e
c
t
i
o
n
 
a
n
d
 
n
o
t
e
 
i
n
 
t
h
e
 
r
e
p
o
r
t
.

3
.
1
.
2
.
4
 
 
 
P
e
r
f
o
r
m
a
n
c
e
 
O
b
j
e
c
t
i
v
e
s

B
u
l
l
e
t
i
z
e
 
t
h
e
 
c
l
e
a
n
-
u
p
 
g
o
a
l
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
i
s
 
p
r
o
j
e
c
t
.

3
.
1
.
2
.
5
 
 
 
S
i
t
e
 
L
o
g
i
s
t
i
c
s
/
C
o
n
t
a
c
t
s

L
i
s
t
 
t
h
e
 
a
d
d
r
e
s
s
e
s
 
a
n
d
 
t
e
l
e
p
h
o
n
e
 
n
u
m
b
e
r
s
 
f
o
r
 
t
h
e
 
P
r
o
j
e
c
t
 
M
a
n
a
g
e
r
,
 

R
e
g
u
l
a
t
o
r
y
 
A
g
e
n
c
y
 
C
o
n
t
a
c
t
s
,
 
a
n
d
 
V
e
n
d
o
r
s
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
c
l
e
a
n
u
p
 
a
c
t
i
v
i
t
i
e
s
.

3
.
1
.
3
 
 
 
M
a
t
r
i
x
 
a
n
d
 
C
o
n
t
a
m
i
n
a
n
t
 
D
e
s
c
r
i
p
t
i
o
n

3
.
1
.
3
.
1
 
 
 
M
a
t
r
i
x
 
I
d
e
n
t
i
f
i
c
a
t
i
o
n

R
e
p
o
r
t
 
t
h
e
 
t
y
p
e
 
o
f
 
m
a
t
r
i
x
 
t
r
e
a
t
e
d
 
u
s
i
n
g
 
t
h
e
 
s
t
a
n
d
a
r
d
 
t
e
r
m
i
n
o
l
o
g
y
 
c
o
n
t
a
i
n
e
d
 

i
n
 
E
P
 
1
1
1
0
-
1
-
1
9
.

3
.
1
.
3
.
2
 
 
 
S
i
t
e
 
G
e
o
l
o
g
y
/
S
t
r
a
t
i
g
r
a
p
h
y

D
e
s
c
r
i
b
e
 
t
h
e
 
s
i
t
e
 
s
o
i
l
s
 
a
n
d
 
g
e
o
l
o
g
y
 
i
n
 
t
h
e
 
s
i
t
e
 
g
e
o
l
o
g
y
/
s
t
r
a
t
i
g
r
a
p
h
y
 

n
a
r
r
a
t
i
v
e
.
 
 
I
n
c
l
u
d
e
 
t
h
e
 
a
r
e
a
l
 
a
n
d
 
v
e
r
t
i
c
a
l
 
(
s
t
r
a
t
i
g
r
a
p
h
y
)
 
v
a
r
i
a
b
i
l
i
t
y
 
i
n
 

t
h
e
 
s
o
i
l
s
,
 
s
o
i
l
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n
s
 
a
n
d
 
p
a
r
t
i
c
l
e
-
s
i
z
e
 
d
i
s
t
r
i
b
u
t
i
o
n
s
.
 
 
I
n
c
l
u
d
e
 

d
e
p
t
h
 
t
o
 
g
r
o
u
n
d
w
a
t
e
r
,
 
d
e
p
t
h
 
t
o
 
b
e
d
r
o
c
k
,
 
a
n
d
 
t
h
i
c
k
n
e
s
s
 
o
f
 
o
v
e
r
b
u
r
d
e
n
 
s
o
i
l
.

3
.
1
.
3
.
3
 
 
 
C
o
n
t
a
m
i
n
a
n
t
 
C
h
a
r
a
c
t
e
r
i
z
a
t
i
o
n

I
d
e
n
t
i
f
y
 
t
h
e
 
p
r
i
m
a
r
y
 
c
o
n
t
a
m
i
n
a
n
t
 
a
n
d
 
t
h
e
 
e
x
t
e
n
t
 
o
f
 
v
e
r
t
i
c
a
l
 
a
n
d
 
a
r
e
a
l
 

c
o
n
t
a
m
i
n
a
t
i
o
n
 
i
n
 
t
h
i
s
 
s
e
c
t
i
o
n
.
 
 
N
o
t
e
 
o
t
h
e
r
 
c
o
n
t
a
m
i
n
a
n
t
s
 
w
h
i
c
h
 
m
a
y
 
a
f
f
e
c
t
 

t
r
e
a
t
m
e
n
t
.

3
.
1
.
3
.
4
 
 
 
C
o
n
t
a
m
i
n
a
n
t
 
P
r
o
p
e
r
t
i
e
s

R
e
p
o
r
t
 
t
h
e
 
p
r
o
p
e
r
t
i
e
s
 
o
f
 
c
o
n
t
a
m
i
n
a
n
t
s
 
p
r
e
s
e
n
t
 
a
t
 
t
h
e
 
r
e
m
e
d
i
a
t
i
o
n
 
s
i
t
e
 
a
s
 
a
 

s
u
m
m
a
r
y
 
o
f
 
t
h
e
 
r
e
s
u
l
t
s
 
f
r
o
m
 
t
h
e
 
B
a
s
i
s
 
o
f
 
D
e
s
i
g
n
 
R
e
p
o
r
t
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
o
r
 

w
i
l
l
 
b
e
 
p
r
o
v
i
d
e
d
 
a
 
c
o
p
y
 
o
f
 
t
h
e
 
B
a
s
i
s
 
o
f
 
D
e
s
i
g
n
 
R
e
p
o
r
t
 
f
o
r
 
r
e
f
e
r
e
n
c
e
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
1
.
3
.
5
 
 
 
N
a
t
u
r
e
 
a
n
d
 
E
x
t
e
n
t
 
o
f
 
t
h
e
 
C
o
n
t
a
m
i
n
a
n
t
s

D
e
s
c
r
i
b
e
 
t
h
e
 
l
o
c
a
t
i
o
n
,
 
n
a
t
u
r
e
,
 
a
n
d
 
e
x
t
e
n
t
 
o
f
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
b
y
 
t
e
x
t
 
a
n
d
/
o
r
 

a
p
p
r
o
p
r
i
a
t
e
 
c
o
n
t
r
a
c
t
 
d
r
a
w
i
n
g
s
.

3
.
1
.
3
.
6
 
 
 
M
a
t
r
i
x
 
C
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
A
f
f
e
c
t
i
n
g
 
T
r
e
a
t
m
e
n
t
 
C
o
s
t
 
o
r
 
P
e
r
f
o
r
m
a
n
c
e

I
d
e
n
t
i
f
y
 
t
h
e
 
m
e
a
s
u
r
e
m
e
n
t
 
p
r
o
c
e
d
u
r
e
 
u
s
e
d
 
f
o
r
 
e
a
c
h
 
p
a
r
a
m
e
t
e
r
.
 
 
P
r
o
v
i
d
e
 
t
h
e
 

m
e
a
s
u
r
e
m
e
n
t
,
 
t
h
e
 
p
r
o
c
e
d
u
r
e
 
t
o
 
o
b
t
a
i
n
 
t
h
e
 
m
e
a
s
u
r
e
m
e
n
t
,
 
a
n
d
 
t
h
e
 
e
f
f
e
c
t
 
o
n
 

c
o
s
t
 
a
n
d
 
p
e
r
f
o
r
m
a
n
c
e
 
f
o
r
 
e
a
c
h
 
p
a
r
a
m
e
t
e
r
 
a
s
 
s
h
o
w
n
 
i
n
 
T
a
b
l
e
s
 
1
 
a
n
d
 
3
 
o
f
 

E
P
 
1
1
1
0
-
1
-
1
9
.

3
.
1
.
4
 
 
 
R
e
m
e
d
i
a
t
i
o
n
 
D
e
s
c
r
i
p
t
i
o
n

D
e
s
c
r
i
b
e
 
t
r
e
a
t
m
e
n
t
 
t
e
c
h
n
o
l
o
g
i
e
s
 
f
o
r
 
t
h
e
 
s
i
t
e
 
r
e
m
e
d
y
 
u
s
i
n
g
 
t
e
r
m
i
n
o
l
o
g
y
 
f
r
o
m
 

S
E
C
T
I
O
N
 
0
1
 
3
5
 
1
3
.
4
3
 
1
0
 
 
P
a
g
e
 
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

t
h
e
 
R
e
m
e
d
i
a
l
 
D
e
s
i
g
n
,
 
U
S
A
E
C
 
S
F
I
M
-
A
E
C
-
E
T
-
C
R
-
9
7
0
5
3
,
 
a
n
d
 
E
P
A
 
5
4
2
-
B
-
9
8
-
0
0
7
 
o
r
 

o
t
h
e
r
 
a
p
p
r
o
v
e
d
 
s
i
m
i
l
a
r
 
t
e
r
m
i
n
o
l
o
g
y
 
i
n
 
a
r
e
a
s
 
w
h
e
r
e
 
t
h
o
s
e
 
d
o
c
u
m
e
n
t
s
 
a
r
e
 

i
n
c
o
m
p
l
e
t
e
.

3
.
1
.
4
.
1
 
 
 
P
r
i
m
a
r
y
 
T
r
e
a
t
m
e
n
t
 
T
e
c
h
n
o
l
o
g
y
 
T
y
p
e
s

L
i
s
t
 
p
r
i
m
a
r
y
 
t
r
e
a
t
m
e
n
t
 
t
e
c
h
n
o
l
o
g
y
 
t
y
p
e
s
 
f
o
r
 
e
a
c
h
 
c
o
n
t
a
m
i
n
a
n
t
 
m
a
t
r
i
x
 
u
s
i
n
g
 

s
t
a
n
d
a
r
d
 
t
e
r
m
i
n
o
l
o
g
y
 
a
n
d
 
t
h
e
 
l
i
s
t
i
n
g
 
o
f
 
p
r
i
m
a
r
y
 
t
r
e
a
t
m
e
n
t
 
t
e
c
h
n
o
l
o
g
i
e
s
 
i
n
 

E
P
 
1
1
1
0
-
1
-
1
9
.

3
.
1
.
4
.
2
 
 
 
S
u
p
p
l
e
m
e
n
t
a
l
 
T
r
e
a
t
m
e
n
t
 
T
e
c
h
n
o
l
o
g
y
 
T
y
p
e
s

I
f
 
u
s
e
d
,
 
l
i
s
t
 
P
r
e
-
t
r
e
a
t
m
e
n
t
 
a
n
d
 
P
o
s
t
-
t
r
e
a
t
m
e
n
t
 
t
e
c
h
n
o
l
o
g
y
 
t
y
p
e
s
 
f
o
r
 
e
a
c
h
 

m
a
t
r
i
x
 
u
s
i
n
g
 
s
t
a
n
d
a
r
d
 
t
e
r
m
i
n
o
l
o
g
y
 
a
n
d
 
t
h
e
 
l
i
s
t
i
n
g
 
o
f
 
s
u
p
p
l
e
m
e
n
t
a
l
 

t
r
e
a
t
m
e
n
t
 
t
e
c
h
n
o
l
o
g
i
e
s
 
i
n
 
E
P
 
1
1
1
0
-
1
-
1
9
.

3
.
1
.
4
.
3
 
 
 
T
i
m
e
 
L
i
n
e

P
r
o
v
i
d
e
 
a
 
t
a
b
u
l
a
r
 
o
r
 
G
a
n
n
t
 
c
h
a
r
t
 
f
o
r
m
 
s
p
e
c
i
f
y
i
n
g
 
t
h
e
 
m
a
j
o
r
 
t
a
s
k
s
 

a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
e
 
r
e
m
e
d
i
a
t
i
o
n
.
 
I
n
c
l
u
d
e
 
k
e
y
 
m
i
l
e
s
t
o
n
e
s
 
s
u
c
h
 
a
s
 

t
r
e
a
t
a
b
i
l
i
t
y
 
t
e
s
t
i
n
g
;
 
d
e
s
i
g
n
 
c
o
m
p
l
e
t
i
o
n
;
 
s
i
t
e
 
p
r
e
p
a
r
a
t
i
o
n
;
 
s
i
t
e
 

m
o
b
i
l
i
z
a
t
i
o
n
;
 
e
x
c
a
v
a
t
i
o
n
;
 
t
r
e
a
t
m
e
n
t
 
s
t
a
r
t
 
d
a
t
e
;
 
a
d
j
u
s
t
m
e
n
t
 
d
a
t
e
s
;
 

s
u
b
m
i
t
t
a
l
 
d
a
t
e
s
,
 
a
n
d
 
d
e
m
o
b
i
l
i
z
a
t
i
o
n
.
 
 
I
n
i
t
i
a
t
e
 
t
h
e
 
t
i
m
e
 
l
i
n
e
 
a
t
 
t
h
e
 
o
n
s
e
t
 

o
f
 
r
e
m
e
d
i
a
l
 
i
n
v
e
s
t
i
g
a
t
i
o
n
s
 
a
n
d
 
t
e
r
m
i
n
a
t
e
 
a
t
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
d
e
m
o
b
i
l
i
z
a
t
i
o
n
 

f
r
o
m
 
t
h
e
 
s
i
t
e
.
 
 
D
e
s
i
g
n
a
t
e
 
t
h
e
 
p
r
o
j
e
c
t
s
 
c
r
i
t
i
c
a
l
 
p
a
t
h
 
o
n
 
t
h
e
 
t
i
m
e
 
l
i
n
e
.

3
.
1
.
4
.
4
 
 
 
R
e
m
e
d
i
a
t
i
o
n

P
r
o
v
i
d
e
 
a
 
c
o
m
p
l
e
t
i
o
n
 
P
r
o
c
e
s
s
 
F
l
o
w
 
D
i
a
g
r
a
m
 
i
n
 
t
h
e
 
r
e
p
o
r
t
 
a
n
d
 
i
n
c
l
u
d
e
 
a
n
 

o
v
e
r
a
l
l
 
s
c
h
e
m
a
t
i
c
 
o
f
 
t
h
e
 
S
e
l
e
c
t
e
d
 
R
e
m
e
d
y
 
a
n
d
 
e
a
c
h
 
t
r
e
a
t
m
e
n
t
 
u
n
i
t
 
p
r
o
c
e
s
s
.
 
 

A
l
s
o
 
i
n
c
l
u
d
e
 
p
e
r
s
o
n
n
e
l
 
r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
c
o
m
p
l
e
t
i
n
g
 
t
h
e
 
r
e
m
e
d
y
,
 
a
n
d
 
t
h
e
 

h
e
a
l
t
h
 
a
n
d
 
s
a
f
e
t
y
 
r
e
q
u
i
r
e
m
e
n
t
s
 
i
n
c
l
u
d
i
n
g
 
l
e
v
e
l
 
o
f
 
p
e
r
s
o
n
a
l
 
p
r
o
t
e
c
t
i
v
e
 

e
q
u
i
p
m
e
n
t
 
r
e
q
u
i
r
e
d
 
i
n
 
t
h
e
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
r
e
m
e
d
y
.

3
.
1
.
4
.
5
 
 
 
O
p
e
r
a
t
i
n
g
 
P
a
r
a
m
e
t
e
r
s
 
A
f
f
e
c
t
i
n
g
 
T
r
e
a
t
m
e
n
t
 
C
o
s
t
 
o
r
 
P
e
r
f
o
r
m
a
n
c
e

P
r
o
v
i
d
e
 
a
 
t
a
b
l
e
 
p
r
e
s
e
n
t
i
n
g
 
t
h
e
 
m
a
j
o
r
 
o
p
e
r
a
t
i
n
g
 
p
a
r
a
m
e
t
e
r
s
 
a
f
f
e
c
t
i
n
g
 
c
o
s
t
 

a
n
d
 
p
e
r
f
o
r
m
a
n
c
e
 
f
o
r
 
t
h
e
 
p
r
i
m
a
r
y
 
t
r
e
a
t
m
e
n
t
 
t
e
c
h
n
o
l
o
g
i
e
s
 
a
n
d
 
t
h
e
 
v
a
l
u
e
s
 

m
e
a
s
u
r
e
d
 
f
o
r
 
e
a
c
h
 
p
a
r
a
m
e
t
e
r
.
 
 
I
n
c
l
u
d
e
 
s
i
t
e
-
s
p
e
c
i
f
i
c
 
i
t
e
m
s
 
s
u
c
h
 
a
s
 
n
u
m
b
e
r
 

o
f
 
s
a
m
p
l
e
s
,
 
n
u
m
b
e
r
 
o
f
 
w
e
l
l
s
,
 
a
n
d
 
o
t
h
e
r
 
s
p
e
c
i
f
i
c
 
p
a
r
a
m
e
t
e
r
s
 
t
h
a
t
 
m
a
y
 
a
f
f
e
c
t
 

t
h
e
 
c
o
s
t
 
o
f
 
o
p
e
r
a
t
i
o
n
 
i
n
 
t
h
e
 
r
e
p
o
r
t
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
T
a
b
l
e
 
4
 
o
f
 

E
P
 
1
1
1
0
-
1
-
1
9
.

3
.
1
.
5
 
 
 
R
e
m
e
d
i
a
t
i
o
n
 
P
e
r
f
o
r
m
a
n
c
e

3
.
1
.
5
.
1
 
 
 
T
r
e
a
t
m
e
n
t
 
P
e
r
f
o
r
m
a
n
c
e
 
D
a
t
a

R
e
p
o
r
t
 
t
h
e
 
p
r
e
-
t
r
e
a
t
m
e
n
t
 
a
n
d
 
p
o
s
t
-
t
r
e
a
t
m
e
n
t
 
c
o
n
t
a
m
i
n
a
n
t
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
i
n
 

t
h
e
 
s
o
i
l
 
o
r
 
g
r
o
u
n
d
w
a
t
e
r
.
 
 
P
r
e
s
e
n
t
 
t
h
e
 
n
u
m
b
e
r
 
a
n
d
 
t
y
p
e
 
o
f
 
s
a
m
p
l
e
s
 

c
o
l
l
e
c
t
e
d
,
 
m
a
n
a
g
e
m
e
n
t
 
o
r
 
r
e
d
u
c
t
i
o
n
 
o
f
 
s
a
m
p
l
i
n
g
 
r
e
s
u
l
t
s
,
 
a
n
d
 
t
h
e
 
m
e
t
h
o
d
 

n
u
m
b
e
r
 
o
f
 
t
h
e
 
l
a
b
o
r
a
t
o
r
y
 
a
n
a
l
y
s
i
s
 
i
n
 
a
 
t
a
b
l
e
.
 
 
F
o
r
 
i
n
-
s
i
t
u
 
t
e
c
h
n
o
l
o
g
i
e
s
,
 

p
r
o
v
i
d
e
 
i
n
f
o
r
m
a
t
i
o
n
 
f
o
r
 
s
e
p
a
r
a
t
e
 
l
o
c
a
t
i
o
n
s
 
u
s
i
n
g
 
c
r
o
s
s
-
r
e
f
e
r
e
n
c
e
d
 
s
i
t
e
 

p
l
a
n
s
 
a
n
d
 
t
a
b
l
e
s
.
 
 
P
r
e
s
e
n
t
 
a
n
a
l
y
t
i
c
a
l
 
r
e
s
u
l
t
s
 
i
n
 
t
a
b
u
l
a
r
 
f
o
r
m
a
t
 
u
s
i
n
g
 
t
h
e
 

f
o
l
l
o
w
i
n
g
 
c
o
n
v
e
n
t
i
o
n
s
 
f
o
r
 
r
e
p
o
r
t
i
n
g
 
d
a
t
a
:
 
 
m
a
s
s
/
v
o
l
u
m
e
 
f
o
r
 
c
o
n
t
a
m
i
n
a
n
t
 

l
e
v
e
l
s
 
i
n
 
o
f
f
-
g
a
s
;
 
m
a
s
s
/
m
a
s
s
 
f
o
r
 
s
o
l
i
d
s
;
 
m
a
s
s
/
v
o
l
u
m
e
 
f
o
r
 
c
o
n
t
a
m
i
n
a
n
t
 

l
e
v
e
l
s
 
i
n
 
w
a
t
e
r
,
 
a
n
d
 
N
D
 
(
D
L
)
 
w
i
t
h
 
f
o
o
t
n
o
t
e
 
s
a
y
i
n
g
:
 
 
n
o
t
 
d
e
t
e
c
t
e
d
 
a
t
 
l
e
v
e
l
s
 

a
b
o
v
e
 
t
h
e
 
d
e
t
e
c
t
i
o
n
 
l
i
m
i
t
 
(
r
e
p
o
r
t
e
d
 
l
a
b
o
r
a
t
o
r
y
 
d
e
t
e
c
t
i
o
n
 
l
i
m
i
t
 
s
h
o
w
n
 
i
n
 

p
a
r
e
n
t
h
e
s
e
s
)
.

S
E
C
T
I
O
N
 
0
1
 
3
5
 
1
3
.
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3
 
1
0
 
 
P
a
g
e
 
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
1
.
5
.
2
 
 
 
D
a
t
a
 
A
s
s
e
s
s
m
e
n
t
 
a
n
d
 
D
e
v
i
a
t
i
o
n
s
 
f
r
o
m
 
S
t
a
n
d
a
r
d
 
P
e
r
f
o
r
m
a
n
c
e

D
e
s
c
r
i
b
e
 
t
h
e
 
a
v
a
i
l
a
b
l
e
 
p
e
r
f
o
r
m
a
n
c
e
 
d
a
t
a
 
a
n
d
 
d
i
s
c
u
s
s
 
i
n
 
t
e
r
m
s
 
o
f
 
w
h
e
t
h
e
r
 

c
l
e
a
n
u
p
 
g
o
a
l
s
 
w
e
r
e
 
m
e
t
 
a
n
d
 
w
h
e
t
h
e
r
 
t
r
e
a
t
m
e
n
t
 
p
e
r
f
o
r
m
a
n
c
e
 
v
a
r
i
e
d
 
d
u
r
i
n
g
 
t
h
e
 

c
o
u
r
s
e
 
o
f
 
t
h
e
 
r
e
m
e
d
i
a
t
i
o
n
.
 
 
I
n
c
l
u
d
e
 
a
n
 
e
v
a
l
u
a
t
i
o
n
 
o
f
 
t
h
e
 
p
e
r
f
o
r
m
a
n
c
e
 
o
f
 

t
h
e
 
r
e
m
e
d
i
a
t
i
o
n
 
i
n
 
t
h
e
 
r
e
p
o
r
t
.
 
 
I
n
c
l
u
d
e
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
 
c
o
n
t
a
i
n
e
d
 
i
n
 
t
h
e
 

f
o
l
l
o
w
i
n
g
 
p
a
r
a
g
r
a
p
h
s
.

3
.
1
.
5
.
3
 
 
 
M
a
t
e
r
i
a
l
 
B
a
l
a
n
c
e
s

P
e
r
f
o
r
m
 
m
a
t
e
r
i
a
l
 
b
a
l
a
n
c
e
s
 
a
r
o
u
n
d
 
t
h
e
 
t
r
e
a
t
m
e
n
t
 
u
n
i
t
;
 
l
i
n
k
 
t
h
e
 
d
a
t
a
 
t
o
 

s
p
e
c
i
f
i
c
 
o
p
e
r
a
t
i
n
g
 
c
o
n
d
i
t
i
o
n
s
.
 
 
S
t
a
t
e
 
w
h
e
t
h
e
r
 
b
a
l
a
n
c
e
s
 
a
r
e
 
r
e
q
u
i
r
e
d
 
f
o
r
 
a
 

s
p
e
c
i
f
i
c
 
p
r
o
c
e
s
s
 
u
n
i
t
,
 
t
h
e
 
c
o
m
p
l
e
t
e
 
t
r
a
i
n
 
o
f
 
p
r
o
c
e
s
s
e
s
 
o
r
 
b
o
t
h
.

3
.
1
.
5
.
4
 
 
 
T
a
r
g
e
t
 
C
o
n
t
a
m
i
n
a
n
t
 
a
n
d
 
O
p
e
r
a
t
i
n
g
 
C
o
n
d
i
t
i
o
n
s

M
a
t
c
h
 
t
a
r
g
e
t
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
p
r
i
o
r
 
t
o
 
t
r
e
a
t
m
e
n
t
 
w
i
t
h
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
i
n
 
t
r
e
a
t
e
d
 
m
a
t
e
r
i
a
l
.
 
 
L
i
n
k
 
t
h
e
s
e
 
d
a
t
a
 
t
o
 
s
p
e
c
i
f
i
c
 
o
p
e
r
a
t
i
n
g
 

c
o
n
d
i
t
i
o
n
s
.

3
.
1
.
5
.
5
 
 
 
T
a
r
g
e
t
 
C
o
n
t
a
m
i
n
a
n
t
 
a
n
d
 
R
e
m
o
v
a
l
 
E
f
f
i
c
i
e
n
c
i
e
s

C
o
m
p
a
r
e
 
t
a
r
g
e
t
 
c
o
n
t
a
m
i
n
a
n
t
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
p
r
i
o
r
 
t
o
 
t
r
e
a
t
m
e
n
t
 
w
i
t
h
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
i
n
 
t
r
e
a
t
e
d
 
m
a
t
e
r
i
a
l
,
 
t
o
 
d
e
t
e
r
m
i
n
e
 
r
e
m
o
v
a
l
 
e
f
f
i
c
i
e
n
c
i
e
s
 
a
n
d
 

a
v
e
r
a
g
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
s
.

3
.
1
.
5
.
6
 
 
 
C
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
T
r
e
a
t
e
d
 
M
a
t
e
r
i
a
l

A
s
s
e
s
s
 
t
h
e
 
p
h
y
s
i
c
a
l
 
a
n
d
 
c
h
e
m
i
c
a
l
 
s
t
a
t
e
 
o
f
 
t
h
e
 
t
r
e
a
t
e
d
 
m
a
t
e
r
i
a
l
 
u
s
i
n
g
 

m
e
t
h
o
d
s
 
a
p
p
r
o
p
r
i
a
t
e
 
f
o
r
 
t
h
e
 
m
a
t
e
r
i
a
l
.

3
.
1
.
6
 
 
 
P
e
r
f
o
r
m
a
n
c
e
 
D
a
t
a
 
Q
u
a
l
i
t
y

P
r
o
v
i
d
e
 
a
n
 
o
v
e
r
a
l
l
 
a
s
s
e
s
s
m
e
n
t
 
o
f
 
t
h
e
 
q
u
a
l
i
t
y
 
c
o
n
t
r
o
l
 
o
f
 
t
h
e
 
a
v
a
i
l
a
b
l
e
 

p
e
r
f
o
r
m
a
n
c
e
 
d
a
t
a
 
i
n
 
t
h
e
 
n
a
r
r
a
t
i
v
e
.

3
.
1
.
7
 
 
 
R
e
m
e
d
i
a
t
i
o
n
 
C
o
s
t

U
s
e
 
t
h
e
 
w
o
r
k
 
b
r
e
a
k
d
o
w
n
 
s
t
r
u
c
t
u
r
e
 
s
p
e
c
i
f
i
e
d
 
i
n
 
E
R
 
1
1
1
0
-
3
-
1
3
0
1
 
t
o
 
t
h
e
 
t
h
i
r
d
 

(
s
u
b
s
y
s
t
e
m
)
 
l
e
v
e
l
,
 
i
n
 
c
o
n
j
u
n
c
t
i
o
n
 
w
i
t
h
 
t
h
e
 
s
t
a
n
d
a
r
d
 
d
e
s
c
r
i
p
t
i
o
n
s
,
 
t
o
 

d
o
c
u
m
e
n
t
 
c
o
s
t
s
 
f
o
r
 
a
c
t
i
v
i
t
i
e
s
 
d
i
r
e
c
t
l
y
 
a
t
t
r
i
b
u
t
e
d
 
t
o
 
t
h
e
 
r
e
m
e
d
i
a
t
i
o
n
;
 

h
o
w
e
v
e
r
,
 
u
t
i
l
i
z
i
n
g
 
l
o
w
e
r
 
l
e
v
e
l
s
 
f
o
r
 
e
a
c
h
 
w
o
r
k
 
b
r
e
a
k
d
o
w
n
 
s
t
r
u
c
t
u
r
e
 
i
s
 

o
p
t
i
o
n
a
l
.
 
 
U
s
e
 
t
h
e
 
t
h
i
r
d
 
(
s
u
b
s
y
s
t
e
m
)
 
l
e
v
e
l
 
o
f
 
d
e
t
a
i
l
 
f
o
r
 
c
a
p
t
u
r
i
n
g
 
t
h
e
 

p
r
i
m
a
r
y
 
t
r
e
a
t
m
e
n
t
 
t
e
c
h
n
o
l
o
g
y
 
c
o
s
t
s
.
 
 
I
d
e
n
t
i
f
y
 
d
o
c
u
m
e
n
t
a
t
i
o
n
 
o
f
 
c
o
s
t
s
 
f
o
r
 

b
e
f
o
r
e
 
t
r
e
a
t
m
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
e
p
a
r
a
t
e
l
y
 
i
n
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
t
h
i
r
d
-
l
e
v
e
l
 

r
e
m
e
d
i
a
l
 
a
c
t
i
o
n
 
w
o
r
k
 
b
r
e
a
k
d
o
w
n
 
s
t
r
u
c
t
u
r
e
 
c
a
t
e
g
o
r
i
e
s
,
 
s
u
c
h
 
a
s
 
M
o
n
i
t
o
r
i
n
g
,
 

S
a
m
p
l
i
n
g
,
 
T
e
s
t
i
n
g
,
 
a
n
d
 
A
n
a
l
y
s
i
s
.
 
 
S
e
p
a
r
a
t
e
l
y
 
i
d
e
n
t
i
f
y
 
p
o
s
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 

o
p
e
r
a
t
i
o
n
 
a
n
d
 
m
a
i
n
t
e
n
a
n
c
e
 
u
s
i
n
g
 
t
h
e
 
O
&
M
 
w
o
r
k
 
b
r
e
a
k
d
o
w
n
 
s
t
r
u
c
t
u
r
e
.
 
 

I
d
e
n
t
i
f
y
 
u
n
i
t
 
c
o
s
t
s
 
a
n
d
 
n
u
m
b
e
r
 
o
f
 
u
n
i
t
s
 
f
o
r
 
e
a
c
h
 
c
o
s
t
 
e
l
e
m
e
n
t
 
i
n
 
t
h
e
 

d
o
c
u
m
e
n
t
a
t
i
o
n
,
 
a
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
E
R
 
1
1
1
0
-
3
-
1
3
0
1
.
 
 
S
h
o
w
 
c
o
s
t
 
f
o
r
 
a
c
t
i
v
i
t
i
e
s
 

d
i
r
e
c
t
l
y
 
a
t
t
r
i
b
u
t
e
d
 
t
o
 
t
h
e
 
t
r
e
a
t
m
e
n
t
 
a
s
 
a
 
t
o
t
a
l
 
c
o
s
t
 
a
n
d
 
a
s
 
a
 
c
a
l
c
u
l
a
t
e
d
 

c
o
s
t
 
o
n
 
a
 
p
e
r
-
u
n
i
t
 
o
f
 
m
e
d
i
a
 
t
r
e
a
t
e
d
 
b
a
s
i
s
,
 
a
n
d
 
o
n
 
a
 
p
e
r
 
u
n
i
t
 
o
f
 

c
o
n
t
a
m
i
n
a
n
t
 
r
e
m
o
v
e
d
 
b
a
s
i
s
,
 
a
s
 
i
n
d
i
c
a
t
e
d
.
 
 
T
h
e
 
s
e
c
o
n
d
 
(
s
y
s
t
e
m
)
 
a
n
d
 
t
h
e
 

t
h
i
r
d
 
(
s
u
b
s
y
s
t
e
m
)
 
l
e
v
e
l
 
c
o
s
t
 
e
l
e
m
e
n
t
s
 
f
o
r
 
a
c
t
i
v
i
t
i
e
s
 
d
i
r
e
c
t
l
y
 
a
s
s
o
c
i
a
t
e
d
 

w
i
t
h
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
 
s
h
o
w
n
 
i
n
 
t
h
e
 
s
a
m
e
 
r
e
f
e
r
e
n
c
e
d
 
d
o
c
u
m
e
n
t
s
.

3
.
1
.
7
.
1
 
 
 
H
T
R
W
 
-
 
R
e
m
e
d
i
a
l
 
A
c
t
i
o
n
 
W
o
r
k
 
B
r
e
a
k
d
o
w
n
 
S
t
r
u
c
t
u
r
e

A
p
p
r
o
p
r
i
a
t
e
l
y
 
a
l
l
o
c
a
t
e
 
i
n
v
o
i
c
e
s
 
f
o
r
 
m
a
t
e
r
i
a
l
s
,
 
l
a
b
o
r
,
 
s
u
p
p
l
i
e
s
,
 
s
e
r
v
i
c
e
s
,
 

S
E
C
T
I
O
N
 
0
1
 
3
5
 
1
3
.
4
3
 
1
0
 
 
P
a
g
e
 
5



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

a
n
d
 
o
t
h
e
r
 
c
o
s
t
s
.
 
 
A
l
l
o
c
a
t
e
 
t
h
e
s
e
 
c
o
s
t
s
 
t
o
 
p
r
e
t
r
e
a
t
m
e
n
t
,
 
t
r
e
a
t
m
e
n
t
,
 
a
n
d
 

p
o
s
t
-
t
r
e
a
t
m
e
n
t
 
a
c
t
i
v
i
t
i
e
s
.
 
 
T
h
e
s
e
 
c
o
s
t
 
a
l
l
o
c
a
t
i
o
n
s
 
m
u
s
t
 
i
n
c
l
u
d
e
 
t
h
e
 

s
u
b
-
b
r
e
a
k
d
o
w
n
 
o
f
 
c
o
s
t
 
e
l
e
m
e
n
t
s
.
 
 
F
u
r
t
h
e
r
 
a
l
l
o
c
a
t
e
 
c
o
s
t
s
 
b
e
t
w
e
e
n
 
c
a
p
i
t
a
l
 

a
n
d
 
o
p
e
r
a
t
i
n
g
 
c
o
s
t
s
.

3
.
1
.
7
.
2
 
 
 
P
r
e
-
T
r
e
a
t
m
e
n
t
 
C
o
s
t
s

I
n
c
l
u
d
e
 
p
r
e
p
a
r
a
t
i
o
n
 
c
o
s
t
s
 
i
n
 
t
h
e
 
r
e
p
o
r
t
e
d
 
p
r
e
-
t
r
e
a
t
m
e
n
t
 
c
o
s
t
s
 
(
f
o
r
 

e
x
a
m
p
l
e
,
 
T
r
e
a
t
a
b
i
l
i
t
y
 
P
l
a
n
s
)
 
m
a
n
a
g
e
m
e
n
t
 
a
n
d
 
o
t
h
e
r
 
d
i
s
t
r
i
b
u
t
i
v
e
 
c
o
s
t
s
,
 

m
o
b
i
l
i
z
a
t
i
o
n
,
 
s
i
t
e
 
w
o
r
k
,
 
e
x
c
a
v
a
t
i
o
n
,
 
s
i
t
e
 
c
l
e
a
r
i
n
g
,
 
d
e
m
o
l
i
t
i
o
n
,
 
a
n
d
 
w
e
l
l
 

a
b
a
n
d
o
n
m
e
n
t
.

3
.
1
.
7
.
3
 
 
 
C
o
s
t
s
 
D
i
r
e
c
t
l
y
 
A
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
T
r
e
a
t
m
e
n
t

I
n
c
l
u
d
e
 
s
o
l
i
d
s
,
 
l
i
q
u
i
d
,
 
v
a
p
o
r
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 
h
a
n
d
l
i
n
g
;
 
m
o
b
i
l
i
z
a
t
i
o
n
,
 

s
p
i
l
l
 
c
o
n
t
r
o
l
,
 
t
e
s
t
i
n
g
,
 
p
e
r
m
i
t
s
,
 
t
r
a
i
n
i
n
g
,
 
a
n
d
 
O
&
M
 
c
o
s
t
s
 
i
n
 
t
h
e
 
c
o
s
t
s
 

d
i
r
e
c
t
l
y
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
e
 
t
r
e
a
t
m
e
n
t
.

3
.
1
.
7
.
4
 
 
 
P
o
s
t
-
T
r
e
a
t
m
e
n
t
 
C
o
s
t
s

T
h
e
 
p
o
s
t
-
t
r
e
a
t
m
e
n
t
 
c
o
s
t
s
 
i
n
c
l
u
d
e
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
a
n
d
 
d
e
c
o
m
m
i
s
s
i
o
n
i
n
g
,
 

d
i
s
p
o
s
a
l
,
 
s
i
t
e
 
r
e
s
t
o
r
a
t
i
o
n
,
 
a
n
d
 
d
e
m
o
b
i
l
i
z
a
t
i
o
n
.

3
.
1
.
8
 
 
 
R
e
g
u
l
a
t
o
r
y
/
I
n
s
t
i
t
u
t
i
o
n
a
l
 
I
s
s
u
e
s

L
i
s
t
 
a
p
p
r
o
v
a
l
s
,
 
l
i
c
e
n
s
e
s
 
a
n
d
 
p
e
r
m
i
t
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
r
e
m
e
d
i
a
t
i
o
n
 
a
l
o
n
g
 
w
i
t
h
 

t
h
e
 
d
i
r
e
c
t
 
c
o
s
t
 
a
n
d
 
t
i
m
e
 
l
i
n
e
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
o
b
t
a
i
n
i
n
g
 
t
h
e
m
.

3
.
1
.
9
 
 
 
O
b
s
e
r
v
a
t
i
o
n
s
 
a
n
d
 
L
e
s
s
o
n
s
 
L
e
a
r
n
e
d

3
.
1
.
9
.
1
 
 
 
C
o
s
t
 
O
b
s
e
r
v
a
t
i
o
n
s
 
a
n
d
 
L
e
s
s
o
n
s
 
L
e
a
r
n
e
d

S
u
m
m
a
r
i
z
e
 
o
b
s
e
r
v
a
t
i
o
n
s
 
o
r
 
l
e
s
s
o
n
s
 
l
e
a
r
n
e
d
 
c
o
n
c
e
r
n
i
n
g
 
c
o
s
t
 
f
o
r
 
e
a
c
h
 

r
e
m
e
d
i
a
t
i
o
n
 
a
c
t
i
v
i
t
y
 
c
o
n
d
u
c
t
e
d
 
f
o
r
 
t
h
i
s
 
c
o
n
t
r
a
c
t
.
 
 
C
o
n
s
i
d
e
r
 
k
e
y
 
f
a
c
t
o
r
s
 

t
h
a
t
 
a
f
f
e
c
t
e
d
 
p
r
o
j
e
c
t
 
c
o
s
t
s
,
 
a
n
d
 
m
a
j
o
r
 
i
t
e
m
s
 
t
h
a
t
 
c
a
u
s
e
d
 
f
i
n
a
l
 
c
o
s
t
s
 
t
o
 

d
i
f
f
e
r
 
f
r
o
m
 
i
n
i
t
i
a
l
 
b
i
d
.
 
 
I
s
s
u
e
s
 
t
o
 
b
e
 
d
i
s
c
u
s
s
e
d
 
i
n
c
l
u
d
e
 
c
h
a
n
g
e
 
o
r
d
e
r
s
,
 

r
e
c
l
a
r
i
f
i
c
a
t
i
o
n
s
,
 
l
i
q
u
i
d
a
t
e
d
 
d
a
m
a
g
e
s
,
 
v
a
r
i
a
t
i
o
n
s
 
i
n
 
q
u
a
n
t
i
t
i
e
s
,
 
a
n
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t
y
 
i
n
 
t
h
e
 
W
o
r
k
p
l
a
c
e

T
E
L
E
C
O
M
M
U
N
I
C
A
T
I
O
N
S
 
I
N
D
U
S
T
R
Y
 
A
S
S
O
C
I
A
T
I
O
N
 
(
T
I
A
)

T
I
A
-
1
0
1
9

(
2
0
1
2
;
 
R
 
2
0
1
6
)
 
S
t
a
n
d
a
r
d
 
f
o
r
 
I
n
s
t
a
l
l
a
t
i
o
n
,
 

A
l
t
e
r
a
t
i
o
n
 
a
n
d
 
M
a
i
n
t
e
n
a
n
c
e
 
o
f
 
A
n
t
e
n
n
a
 

S
u
p
p
o
r
t
i
n
g
 
S
t
r
u
c
t
u
r
e
s
 
a
n
d
 
A
n
t
e
n
n
a
s

T
I
A
-
2
2
2

(
2
0
0
5
G
;
 
A
d
d
 
1
 
2
0
0
7
;
 
A
d
d
 
2
 
2
0
0
9
;
 
A
d
d
 
3
 

2
0
1
4
;
 
A
d
d
 
4
 
2
0
1
4
;
 
R
 
2
0
1
4
;
 
R
 
2
0
1
6
)
 

S
t
r
u
c
t
u
r
a
l
 
S
t
a
n
d
a
r
d
s
 
f
o
r
 
S
t
e
e
l
 
A
n
t
e
n
n
a
 

T
o
w
e
r
s
 
a
n
d
 
A
n
t
e
n
n
a
 
S
u
p
p
o
r
t
i
n
g
 
S
t
r
u
c
t
u
r
e
s

U
.
S
.
 
A
R
M
Y
 
C
O
R
P
S
 
O
F
 
E
N
G
I
N
E
E
R
S
 
(
U
S
A
C
E
)

E
M
 
3
8
5
-
1
-
1

(
2
0
1
4
)
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
R
e
q
u
i
r
e
m
e
n
t
s
 

M
a
n
u
a
l

U
.
S
.
 
N
A
T
I
O
N
A
L
 
A
R
C
H
I
V
E
S
 
A
N
D
 
R
E
C
O
R
D
S
 
A
D
M
I
N
I
S
T
R
A
T
I
O
N
 
(
N
A
R
A
)

2
9
 
C
F
R
 
1
9
1
0

O
c
c
u
p
a
t
i
o
n
a
l
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
S
t
a
n
d
a
r
d
s

2
9
 
C
F
R
 
1
9
1
0
.
1
4
7

C
o
n
t
r
o
l
 
o
f
 
H
a
z
a
r
d
o
u
s
 
E
n
e
r
g
y
 
(
L
o
c
k
 
O
u
t
/
T
a
g
 

O
u
t
)

2
9
 
C
F
R
 
1
9
1
0
.
3
3
3

S
e
l
e
c
t
i
o
n
 
a
n
d
 
U
s
e
 
o
f
 
W
o
r
k
 
P
r
a
c
t
i
c
e
s

2
9
 
C
F
R
 
1
9
1
5
.
8
9

C
o
n
t
r
o
l
 
o
f
 
H
a
z
a
r
d
o
u
s
 
E
n
e
r
g
y
 

(
L
o
c
k
o
u
t
/
T
a
g
s
-
P
l
u
s
)

2
9
 
C
F
R
 
1
9
2
6

S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
R
e
g
u
l
a
t
i
o
n
s
 
f
o
r
 

C
o
n
s
t
r
u
c
t
i
o
n

2
9
 
C
F
R
 
1
9
2
6
.
1
4
0
0

C
r
a
n
e
s
 
a
n
d
 
D
e
r
r
i
c
k
s
 
i
n
 
C
o
n
s
t
r
u
c
t
i
o
n

2
9
 
C
F
R
 
1
9
2
6
.
1
6

R
u
l
e
s
 
o
f
 
C
o
n
s
t
r
u
c
t
i
o
n

2
9
 
C
F
R
 
1
9
2
6
.
4
5
0

S
c
a
f
f
o
l
d
s

2
9
 
C
F
R
 
1
9
2
6
.
5
0
0

F
a
l
l
 
P
r
o
t
e
c
t
i
o
n

2
9
 
C
F
R
 
1
9
2
6
.
5
5
2

M
a
t
e
r
i
a
l
 
H
o
i
s
t
s
,
 
P
e
r
s
o
n
a
l
 
H
o
i
s
t
s
,
 
a
n
d
 

E
l
e
v
a
t
o
r
s

2
9
 
C
F
R
 
1
9
2
6
.
5
5
3

B
a
s
e
-
M
o
u
n
t
e
d
 
D
r
u
m
 
H
o
i
s
t
s

C
P
L
 
0
2
-
0
1
-
0
5
6

(
2
0
1
4
)
 
I
n
s
p
e
c
t
i
o
n
 
P
r
o
c
e
d
u
r
e
s
 
f
o
r
 
A
c
c
e
s
s
i
n
g
 

C
o
m
m
u
n
i
c
a
t
i
o
n
 
T
o
w
e
r
s
 
b
y
 
H
o
i
s
t

1
.
2
 
 
 
D
E
F
I
N
I
T
I
O
N
S

1
.
2
.
1
 
 
 
C
o
m
p
e
t
e
n
t
 
P
e
r
s
o
n
 
(
C
P
)
 

 
T
h
e
 
C
P
 
i
s
 
a
 
p
e
r
s
o
n
 
d
e
s
i
g
n
a
t
e
d
 
i
n
 
w
r
i
t
i
n
g
,
 
w
h
o
,
 
t
h
r
o
u
g
h
 
t
r
a
i
n
i
n
g
,
 
k
n
o
w
l
e
d
g
e
 

a
n
d
 
e
x
p
e
r
i
e
n
c
e
,
 
i
s
 
c
a
p
a
b
l
e
 
o
f
 
i
d
e
n
t
i
f
y
i
n
g
,
 
e
v
a
l
u
a
t
i
n
g
,
 
a
n
d
 
a
d
d
r
e
s
s
i
n
g
 

e
x
i
s
t
i
n
g
 
a
n
d
 
p
r
e
d
i
c
t
a
b
l
e
 
h
a
z
a
r
d
s
 
i
n
 
t
h
e
 
w
o
r
k
i
n
g
 
e
n
v
i
r
o
n
m
e
n
t
 
o
r
 
w
o
r
k
i
n
g
 

c
o
n
d
i
t
i
o
n
s
 
t
h
a
t
 
a
r
e
 
d
a
n
g
e
r
o
u
s
 
t
o
 
p
e
r
s
o
n
n
e
l
,
 
a
n
d
 
w
h
o
 
h
a
s
 
a
u
t
h
o
r
i
z
a
t
i
o
n
 
t
o
 

t
a
k
e
 
p
r
o
m
p
t
 
c
o
r
r
e
c
t
i
v
e
 
m
e
a
s
u
r
e
s
 
w
i
t
h
 
r
e
g
a
r
d
s
 
t
o
 
s
u
c
h
 
h
a
z
a
r
d
s
.

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
6
 
 
P
a
g
e
 
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
2
.
2
 
 
 
C
o
m
p
e
t
e
n
t
 
P
e
r
s
o
n
,
 
C
r
a
n
e
s
 
a
n
d
 
R
i
g
g
i
n
g

T
h
e
 
C
P
,
 
C
r
a
n
e
s
 
a
n
d
 
R
i
g
g
i
n
g
,
 
a
s
 
d
e
f
i
n
e
d
 
i
n
 
E
M
 
3
8
5
-
1
-
1
 
A
p
p
e
n
d
i
x
 
Q
,
 
i
s
 
a
 

p
e
r
s
o
n
 
m
e
e
t
i
n
g
 
t
h
e
 
c
o
m
p
e
t
e
n
t
 
p
e
r
s
o
n
,
 
w
h
o
 
h
a
s
 
b
e
e
n
 
d
e
s
i
g
n
a
t
e
d
 
i
n
 
w
r
i
t
i
n
g
 
t
o
 

b
e
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
t
h
e
 
i
m
m
e
d
i
a
t
e
 
s
u
p
e
r
v
i
s
i
o
n
,
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
a
n
d
 

m
o
n
i
t
o
r
i
n
g
 
o
f
 
t
h
e
 
C
r
a
n
e
 
a
n
d
 
R
i
g
g
i
n
g
 
P
r
o
g
r
a
m
,
 
w
h
o
 
t
h
r
o
u
g
h
 
t
r
a
i
n
i
n
g
,
 

k
n
o
w
l
e
d
g
e
 
a
n
d
 
e
x
p
e
r
i
e
n
c
e
 
i
n
 
c
r
a
n
e
 
a
n
d
 
r
i
g
g
i
n
g
 
i
s
 
c
a
p
a
b
l
e
 
o
f
 
i
d
e
n
t
i
f
y
i
n
g
,
 

e
v
a
l
u
a
t
i
n
g
 
a
n
d
 
a
d
d
r
e
s
s
i
n
g
 
e
x
i
s
t
i
n
g
 
a
n
d
 
p
o
t
e
n
t
i
a
l
 
h
a
z
a
r
d
s
 
a
n
d
,
 
w
h
o
 
h
a
s
 
t
h
e
 

a
u
t
h
o
r
i
t
y
 
t
o
 
t
a
k
e
 
p
r
o
m
p
t
 
c
o
r
r
e
c
t
i
v
e
 
m
e
a
s
u
r
e
s
 
w
i
t
h
 
r
e
g
a
r
d
 
t
o
 
s
u
c
h
 
h
a
z
a
r
d
s
.

1
.
2
.
3
 
 
 
C
o
m
p
e
t
e
n
t
 
P
e
r
s
o
n
,
 
E
x
c
a
v
a
t
i
o
n
/
T
r
e
n
c
h
i
n
g

A
 
C
P
,
 
E
x
c
a
v
a
t
i
o
n
/
T
r
e
n
c
h
i
n
g
,
 
i
s
 
a
 
p
e
r
s
o
n
 
m
e
e
t
i
n
g
 
t
h
e
 
c
o
m
p
e
t
e
n
t
 
p
e
r
s
o
n
 

r
e
q
u
i
r
e
m
e
n
t
s
 
a
s
 
d
e
f
i
n
e
d
 
i
n
 
E
M
 
3
8
5
-
1
-
1
 
A
p
p
e
n
d
i
x
 
Q
 
a
n
d
 
2
9
 
C
F
R
 
1
9
2
6
,
 
w
h
o
 
h
a
s
 

b
e
e
n
 
d
e
s
i
g
n
a
t
e
d
 
i
n
 
w
r
i
t
i
n
g
 
t
o
 
b
e
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
t
h
e
 
i
m
m
e
d
i
a
t
e
 

s
u
p
e
r
v
i
s
i
o
n
,
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
a
n
d
 
m
o
n
i
t
o
r
i
n
g
 
o
f
 
t
h
e
 
e
x
c
a
v
a
t
i
o
n
/
t
r
e
n
c
h
i
n
g
 

p
r
o
g
r
a
m
,
 
w
h
o
 
t
h
r
o
u
g
h
 
t
r
a
i
n
i
n
g
,
 
k
n
o
w
l
e
d
g
e
 
a
n
d
 
e
x
p
e
r
i
e
n
c
e
 
i
n
 

e
x
c
a
v
a
t
i
o
n
/
t
r
e
n
c
h
i
n
g
 
i
s
 
c
a
p
a
b
l
e
 
o
f
 
i
d
e
n
t
i
f
y
i
n
g
,
 
e
v
a
l
u
a
t
i
n
g
 
a
n
d
 
a
d
d
r
e
s
s
i
n
g
 

e
x
i
s
t
i
n
g
 
a
n
d
 
p
o
t
e
n
t
i
a
l
 
h
a
z
a
r
d
s
 
a
n
d
,
 
w
h
o
 
h
a
s
 
t
h
e
 
a
u
t
h
o
r
i
t
y
 
t
o
 
t
a
k
e
 
p
r
o
m
p
t
 

c
o
r
r
e
c
t
i
v
e
 
m
e
a
s
u
r
e
s
 
w
i
t
h
 
r
e
g
a
r
d
 
t
o
 
s
u
c
h
 
h
a
z
a
r
d
s
.

1
.
2
.
4
 
 
 
C
o
m
p
e
t
e
n
t
 
P
e
r
s
o
n
,
 
F
a
l
l
 
P
r
o
t
e
c
t
i
o
n

T
h
e
 
C
P
,
 
F
a
l
l
 
P
r
o
t
e
c
t
i
o
n
,
 
i
s
 
a
 
p
e
r
s
o
n
 
m
e
e
t
i
n
g
 
t
h
e
 
c
o
m
p
e
t
e
n
t
 
p
e
r
s
o
n
 

r
e
q
u
i
r
e
m
e
n
t
s
 
a
s
 
d
e
f
i
n
e
d
 
i
n
 
E
M
 
3
8
5
-
1
-
1
 
A
p
p
e
n
d
i
x
 
Q
 
a
n
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

A
S
S
E
/
S
A
F
E
 
Z
3
5
9
.
0
,
 
w
h
o
 
h
a
s
 
b
e
e
n
 
d
e
s
i
g
n
a
t
e
d
 
i
n
 
w
r
i
t
i
n
g
 
b
y
 
t
h
e
 
e
m
p
l
o
y
e
r
 
t
o
 
b
e
 

r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
i
m
m
e
d
i
a
t
e
 
s
u
p
e
r
v
i
s
i
n
g
,
 
i
m
p
l
e
m
e
n
t
i
n
g
 
a
n
d
 
m
o
n
i
t
o
r
i
n
g
 
o
f
 
t
h
e
 

f
a
l
l
 
p
r
o
t
e
c
t
i
o
n
 
p
r
o
g
r
a
m
,
 
w
h
o
 
t
h
r
o
u
g
h
 
t
r
a
i
n
i
n
g
,
 
k
n
o
w
l
e
d
g
e
 
a
n
d
 
e
x
p
e
r
i
e
n
c
e
 
i
n
 

f
a
l
l
 
p
r
o
t
e
c
t
i
o
n
 
a
n
d
 
r
e
s
c
u
e
 
s
y
s
t
e
m
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
,
 
i
s
 
c
a
p
a
b
l
e
 
o
f
 

i
d
e
n
t
i
f
y
i
n
g
,
 
e
v
a
l
u
a
t
i
n
g
 
a
n
d
 
a
d
d
r
e
s
s
i
n
g
 
e
x
i
s
t
i
n
g
 
a
n
d
 
p
o
t
e
n
t
i
a
l
 
f
a
l
l
 
h
a
z
a
r
d
s
 

a
n
d
,
 
w
h
o
 
h
a
s
 
t
h
e
 
a
u
t
h
o
r
i
t
y
 
t
o
 
t
a
k
e
 
p
r
o
m
p
t
 
c
o
r
r
e
c
t
i
v
e
 
m
e
a
s
u
r
e
s
 
w
i
t
h
 
r
e
g
a
r
d
 

t
o
 
s
u
c
h
 
h
a
z
a
r
d
s
.

1
.
2
.
5
 
 
 
C
o
m
p
e
t
e
n
t
 
P
e
r
s
o
n
 
(
C
P
)
 
T
r
a
i
n
e
r

A
 
c
o
m
p
e
t
e
n
t
 
p
e
r
s
o
n
 
t
r
a
i
n
e
r
 
a
s
 
d
e
f
i
n
e
d
 
i
n
 
E
M
 
3
8
5
-
1
-
1
 
A
p
p
e
n
d
i
x
 
Q
,
 
w
h
o
 
i
s
 

q
u
a
l
i
f
i
e
d
 
i
n
 
t
h
e
 
m
a
t
e
r
i
a
l
 
p
r
e
s
e
n
t
e
d
,
 
a
n
d
 
w
h
o
 
p
o
s
s
e
s
s
e
s
 
a
 
w
o
r
k
i
n
g
 
k
n
o
w
l
e
d
g
e
 

o
f
 
a
p
p
l
i
c
a
b
l
e
 
t
e
c
h
n
i
c
a
l
 
r
e
g
u
l
a
t
i
o
n
s
,
 
s
t
a
n
d
a
r
d
s
,
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
s
y
s
t
e
m
s
 

r
e
l
a
t
e
d
 
t
o
 
t
h
e
 
s
u
b
j
e
c
t
 
m
a
t
t
e
r
 
o
n
 
w
h
i
c
h
 
t
h
e
y
 
a
r
e
 
t
r
a
i
n
i
n
g
 
C
o
m
p
e
t
e
n
t
 

P
e
r
s
o
n
s
.
 
 
A
 
c
o
m
p
e
t
e
n
t
 
p
e
r
s
o
n
 
t
r
a
i
n
e
r
 
m
u
s
t
 
b
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
t
h
e
 
t
y
p
i
c
a
l
 

h
a
z
a
r
d
s
 
a
n
d
 
t
h
e
 
e
q
u
i
p
m
e
n
t
 
u
s
e
d
 
i
n
 
t
h
e
 
i
n
d
u
s
t
r
y
 
t
h
e
y
 
a
r
e
 
i
n
s
t
r
u
c
t
i
n
g
.
 
 
T
h
e
 

t
r
a
i
n
i
n
g
 
p
r
o
v
i
d
e
d
 
b
y
 
t
h
e
 
c
o
m
p
e
t
e
n
t
 
p
e
r
s
o
n
 
t
r
a
i
n
e
r
 
m
u
s
t
 
b
e
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 

t
h
a
t
 
s
p
e
c
i
f
i
c
 
i
n
d
u
s
t
r
y
.
 
 
T
h
e
 
c
o
m
p
e
t
e
n
t
 
p
e
r
s
o
n
 
t
r
a
i
n
e
r
 
m
u
s
t
 
e
v
a
l
u
a
t
e
 
t
h
e
 

k
n
o
w
l
e
d
g
e
 
a
n
d
 
s
k
i
l
l
s
 
o
f
 
t
h
e
 
c
o
m
p
e
t
e
n
t
 
p
e
r
s
o
n
s
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 
t
r
a
i
n
i
n
g
 

p
r
o
c
e
s
s
.

1
.
2
.
6
 
 
 
H
i
g
h
 
R
i
s
k
 
A
c
t
i
v
i
t
i
e
s

H
i
g
h
 
R
i
s
k
 
A
c
t
i
v
i
t
i
e
s
 
a
r
e
 
a
c
t
i
v
i
t
i
e
s
 
t
h
a
t
 
i
n
v
o
l
v
e
 
w
o
r
k
 
a
t
 
h
e
i
g
h
t
s
,
 
c
r
a
n
e
 

a
n
d
 
r
i
g
g
i
n
g
,
 
e
x
c
a
v
a
t
i
o
n
s
 
a
n
d
 
t
r
e
n
c
h
i
n
g
,
 
s
c
a
f
f
o
l
d
i
n
g
,
 
e
l
e
c
t
r
i
c
a
l
 
w
o
r
k
,
 
a
n
d
 

c
o
n
f
i
n
e
d
 
s
p
a
c
e
 
e
n
t
r
y
.

1
.
2
.
7
 
 
 
H
i
g
h
 
V
i
s
i
b
i
l
i
t
y
 
A
c
c
i
d
e
n
t

A
 
H
i
g
h
 
V
i
s
i
b
i
l
i
t
y
 
A
c
c
i
d
e
n
t
 
i
s
 
a
n
y
 
m
i
s
h
a
p
 
w
h
i
c
h
 
m
a
y
 
g
e
n
e
r
a
t
e
 
p
u
b
l
i
c
i
t
y
 
o
r
 

h
i
g
h
 
v
i
s
i
b
i
l
i
t
y
.

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
6
 
 
P
a
g
e
 
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
2
.
8
 
 
 
L
o
a
d
 
H
a
n
d
l
i
n
g
 
E
q
u
i
p
m
e
n
t
 
(
L
H
E
)

L
H
E
 
i
s
 
a
 
t
e
r
m
 
u
s
e
d
 
t
o
 
d
e
s
c
r
i
b
e
 
c
r
a
n
e
s
,
 
h
o
i
s
t
s
 
a
n
d
 
a
l
l
 
o
t
h
e
r
 
h
o
i
s
t
i
n
g
 

e
q
u
i
p
m
e
n
t
 
(
h
o
i
s
t
i
n
g
 
e
q
u
i
p
m
e
n
t
 
m
e
a
n
s
 
e
q
u
i
p
m
e
n
t
,
 
i
n
c
l
u
d
i
n
g
 
c
r
a
n
e
,
 
d
e
r
r
i
c
k
s
,
 

h
o
i
s
t
s
 
a
n
d
 
p
o
w
e
r
 
o
p
e
r
a
t
e
d
 
e
q
u
i
p
m
e
n
t
 
u
s
e
d
 
w
i
t
h
 
r
i
g
g
i
n
g
 
t
o
 
r
a
i
s
e
,
 
l
o
w
e
r
 
o
r
 

h
o
r
i
z
o
n
t
a
l
l
y
 
m
o
v
e
 
a
 
l
o
a
d
)
.

1
.
2
.
9
 
 
 
M
e
d
i
c
a
l
 
T
r
e
a
t
m
e
n
t

M
e
d
i
c
a
l
 
T
r
e
a
t
m
e
n
t
 
i
s
 
t
r
e
a
t
m
e
n
t
 
a
d
m
i
n
i
s
t
e
r
e
d
 
b
y
 
a
 
p
h
y
s
i
c
i
a
n
 
o
r
 
b
y
 

r
e
g
i
s
t
e
r
e
d
 
p
r
o
f
e
s
s
i
o
n
a
l
 
p
e
r
s
o
n
n
e
l
 
u
n
d
e
r
 
t
h
e
 
s
t
a
n
d
i
n
g
 
o
r
d
e
r
s
 
o
f
 
a
 

p
h
y
s
i
c
i
a
n
.
 
 
M
e
d
i
c
a
l
 
t
r
e
a
t
m
e
n
t
 
d
o
e
s
 
n
o
t
 
i
n
c
l
u
d
e
 
f
i
r
s
t
 
a
i
d
 
t
r
e
a
t
m
e
n
t
 
e
v
e
n
 

t
h
r
o
u
g
h
 
p
r
o
v
i
d
e
d
 
b
y
 
a
 
p
h
y
s
i
c
i
a
n
 
o
r
 
r
e
g
i
s
t
e
r
e
d
 
p
e
r
s
o
n
n
e
l
.

1
.
2
.
1
0
 
 
 
N
e
a
r
 
M
i
s
s

A
 
N
e
a
r
 
M
i
s
s
 
i
s
 
a
 
m
i
s
h
a
p
 
r
e
s
u
l
t
i
n
g
 
i
n
 
n
o
 
p
e
r
s
o
n
a
l
 
i
n
j
u
r
y
 
a
n
d
 
z
e
r
o
 
p
r
o
p
e
r
t
y
 

d
a
m
a
g
e
,
 
b
u
t
 
g
i
v
e
n
 
a
 
s
h
i
f
t
 
i
n
 
t
i
m
e
 
o
r
 
p
o
s
i
t
i
o
n
,
 
d
a
m
a
g
e
 
o
r
 
i
n
j
u
r
y
 
m
a
y
 
h
a
v
e
 

o
c
c
u
r
r
e
d
 
(
e
.
g
.
,
 
a
 
w
o
r
k
e
r
 
f
a
l
l
s
 
o
f
f
 
a
 
s
c
a
f
f
o
l
d
 
a
n
d
 
i
s
 
n
o
t
 
i
n
j
u
r
e
d
;
 
a
 
c
r
a
n
e
 

s
w
i
n
g
s
 
a
r
o
u
n
d
 
t
o
 
m
o
v
e
 
t
h
e
 
l
o
a
d
 
a
n
d
 
n
a
r
r
o
w
l
y
 
m
i
s
s
e
s
 
a
 
p
a
r
k
e
d
 
v
e
h
i
c
l
e
)
.

1
.
2
.
1
1
 
 
 
O
p
e
r
a
t
i
n
g
 
E
n
v
e
l
o
p
e

T
h
e
 
O
p
e
r
a
t
i
n
g
 
E
n
v
e
l
o
p
e
 
i
s
 
t
h
e
 
a
r
e
a
 
s
u
r
r
o
u
n
d
i
n
g
 
a
n
y
 
c
r
a
n
e
 
o
r
 
l
o
a
d
 
h
a
n
d
l
i
n
g
 

e
q
u
i
p
m
e
n
t
.
 
I
n
s
i
d
e
 
t
h
i
s
 
"
e
n
v
e
l
o
p
e
"
 
i
s
 
t
h
e
 
c
r
a
n
e
,
 
t
h
e
 
o
p
e
r
a
t
o
r
,
 
r
i
g
g
e
r
s
 
a
n
d
 

c
r
a
n
e
 
w
a
l
k
e
r
s
,
 
o
t
h
e
r
 
p
e
r
s
o
n
n
e
l
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
o
p
e
r
a
t
i
o
n
,
 
r
i
g
g
i
n
g
 
g
e
a
r
 

b
e
t
w
e
e
n
 
t
h
e
 
h
o
o
k
,
 
t
h
e
 
l
o
a
d
,
 
t
h
e
 
c
r
a
n
e
'
s
 
s
u
p
p
o
r
t
i
n
g
 
s
t
r
u
c
t
u
r
e
 
(
i
.
e
.
 
g
r
o
u
n
d
 

o
r
 
r
a
i
l
)
,
 
t
h
e
 
l
o
a
d
'
s
 
r
i
g
g
i
n
g
 
p
a
t
h
,
 
t
h
e
 
l
i
f
t
 
a
n
d
 
r
i
g
g
i
n
g
 
p
r
o
c
e
d
u
r
e
.

1
.
2
.
1
2
 
 
 
Q
u
a
l
i
f
i
e
d
 
P
e
r
s
o
n
 
(
Q
P
)

T
h
e
 
Q
P
 
i
s
 
a
 
p
e
r
s
o
n
 
d
e
s
i
g
n
a
t
e
d
 
i
n
 
w
r
i
t
i
n
g
,
 
w
h
o
,
 
b
y
 
p
o
s
s
e
s
s
i
o
n
 
o
f
 
a
 

r
e
c
o
g
n
i
z
e
d
 
d
e
g
r
e
e
,
 
c
e
r
t
i
f
i
c
a
t
e
,
 
o
r
 
p
r
o
f
e
s
s
i
o
n
a
l
 
s
t
a
n
d
i
n
g
,
 
o
r
 
e
x
t
e
n
s
i
v
e
 

k
n
o
w
l
e
d
g
e
,
 
t
r
a
i
n
i
n
g
,
 
a
n
d
 
e
x
p
e
r
i
e
n
c
e
,
 
h
a
s
 
s
u
c
c
e
s
s
f
u
l
l
y
 
d
e
m
o
n
s
t
r
a
t
e
d
 
t
h
e
i
r
 

a
b
i
l
i
t
y
 
t
o
 
s
o
l
v
e
 
o
r
 
r
e
s
o
l
v
e
 
p
r
o
b
l
e
m
s
 
r
e
l
a
t
e
d
 
t
o
 
t
h
e
 
s
u
b
j
e
c
t
 
m
a
t
t
e
r
,
 
t
h
e
 

w
o
r
k
,
 
o
r
 
t
h
e
 
p
r
o
j
e
c
t
.

1
.
2
.
1
3
 
 
 
Q
u
a
l
i
f
i
e
d
 
P
e
r
s
o
n
,
 
F
a
l
l
 
P
r
o
t
e
c
t
i
o
n
 
(
Q
P
 
f
o
r
 
F
P
)

A
 
Q
P
 
f
o
r
 
F
P
 
i
s
 
a
 
p
e
r
s
o
n
 
m
e
e
t
i
n
g
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
E
M
 
3
8
5
-
1
-
1
 
A
p
p
e
n
d
i
x
 
Q
,
 

a
n
d
 
A
S
S
E
/
S
A
F
E
 
Z
3
5
9
.
0
,
 
w
i
t
h
 
a
 
r
e
c
o
g
n
i
z
e
d
 
d
e
g
r
e
e
 
o
r
 
p
r
o
f
e
s
s
i
o
n
a
l
 
c
e
r
t
i
f
i
c
a
t
e
 

a
n
d
 
w
i
t
h
 
e
x
t
e
n
s
i
v
e
 
k
n
o
w
l
e
d
g
e
,
 
t
r
a
i
n
i
n
g
 
a
n
d
 
e
x
p
e
r
i
e
n
c
e
 
i
n
 
t
h
e
 
f
a
l
l
 

p
r
o
t
e
c
t
i
o
n
 
a
n
d
 
r
e
s
c
u
e
 
f
i
e
l
d
 
w
h
o
 
i
s
 
c
a
p
a
b
l
e
 
o
f
 
d
e
s
i
g
n
i
n
g
,
 
a
n
a
l
y
z
i
n
g
,
 
a
n
d
 

e
v
a
l
u
a
t
i
n
g
 
a
n
d
 
s
p
e
c
i
f
y
i
n
g
 
f
a
l
l
 
p
r
o
t
e
c
t
i
o
n
 
a
n
d
 
r
e
s
c
u
e
 
s
y
s
t
e
m
s
.

1
.
2
.
1
4
 
 
 
L
o
a
d
 
H
a
n
d
l
i
n
g
 
E
q
u
i
p
m
e
n
t
 
(
L
H
E
)
 
A
c
c
i
d
e
n
t
 
o
r
 
L
o
a
d
 
H
a
n
d
l
i
n
g
 
E
q
u
i
p
m
e
n
t
 

M
i
s
h
a
p

A
 
L
H
E
 
a
c
c
i
d
e
n
t
 
o
c
c
u
r
s
 
w
h
e
n
 
a
n
y
 
o
n
e
 
o
r
 
m
o
r
e
 
o
f
 
t
h
e
 
e
i
g
h
t
 
e
l
e
m
e
n
t
s
 
i
n
 
t
h
e
 

o
p
e
r
a
t
i
n
g
 
e
n
v
e
l
o
p
e
 
f
a
i
l
s
 
t
o
 
p
e
r
f
o
r
m
 
c
o
r
r
e
c
t
l
y
 
d
u
r
i
n
g
 
o
p
e
r
a
t
i
o
n
,
 
i
n
c
l
u
d
i
n
g
 

o
p
e
r
a
t
i
o
n
 
d
u
r
i
n
g
 
m
a
i
n
t
e
n
a
n
c
e
 
o
r
 
t
e
s
t
i
n
g
 
r
e
s
u
l
t
i
n
g
 
i
n
 
p
e
r
s
o
n
n
e
l
 
i
n
j
u
r
y
 
o
r
 

d
e
a
t
h
;
 
m
a
t
e
r
i
a
l
 
o
r
 
e
q
u
i
p
m
e
n
t
 
d
a
m
a
g
e
;
 
d
r
o
p
p
e
d
 
l
o
a
d
;
 
d
e
r
a
i
l
m
e
n
t
;
 

t
w
o
-
b
l
o
c
k
i
n
g
;
 
o
v
e
r
l
o
a
d
;
 
o
r
 
c
o
l
l
i
s
i
o
n
,
 
i
n
c
l
u
d
i
n
g
 
u
n
p
l
a
n
n
e
d
 
c
o
n
t
a
c
t
 
b
e
t
w
e
e
n
 

t
h
e
 
l
o
a
d
,
 
c
r
a
n
e
,
 
o
r
 
o
t
h
e
r
 
o
b
j
e
c
t
s
.
 
 
A
 
d
r
o
p
p
e
d
 
l
o
a
d
,
 
d
e
r
a
i
l
m
e
n
t
,
 

t
w
o
-
b
l
o
c
k
i
n
g
,
 
o
v
e
r
l
o
a
d
 
a
n
d
 
c
o
l
l
i
s
i
o
n
 
a
r
e
 
c
o
n
s
i
d
e
r
e
d
 
a
c
c
i
d
e
n
t
s
,
 
e
v
e
n
 
t
h
o
u
g
h
 

n
o
 
m
a
t
e
r
i
a
l
 
d
a
m
a
g
e
 
o
r
 
i
n
j
u
r
y
 
o
c
c
u
r
s
.
 
 
A
 
c
o
m
p
o
n
e
n
t
 
f
a
i
l
u
r
e
 
(
e
.
g
.
,
 
m
o
t
o
r
 

b
u
r
n
o
u
t
,
 
g
e
a
r
 
t
o
o
t
h
 
f
a
i
l
u
r
e
,
 
b
e
a
r
i
n
g
 
f
a
i
l
u
r
e
)
 
i
s
 
n
o
t
 
c
o
n
s
i
d
e
r
e
d
 
a
n
 

a
c
c
i
d
e
n
t
 
s
o
l
e
l
y
 
d
u
e
 
t
o
 
m
a
t
e
r
i
a
l
 
o
r
 
e
q
u
i
p
m
e
n
t
 
d
a
m
a
g
e
 
u
n
l
e
s
s
 
t
h
e
 
c
o
m
p
o
n
e
n
t
 

f
a
i
l
u
r
e
 
r
e
s
u
l
t
s
 
i
n
 
d
a
m
a
g
e
 
t
o
 
o
t
h
e
r
 
c
o
m
p
o
n
e
n
t
s
 
(
e
.
g
.
,
 
d
r
o
p
p
e
d
 
b
o
o
m
,
 
d
r
o
p
p
e
d
 

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
6
 
 
P
a
g
e
 
5



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

l
o
a
d
,
 
o
r
 
r
o
l
l
 
o
v
e
r
)
.
 
 
D
o
c
u
m
e
n
t
 
a
n
 
L
H
E
 
m
i
s
h
a
p
 
u
s
i
n
g
 
t
h
e
 
C
r
a
n
e
 
H
i
g
h
 
H
a
z
a
r
d
 

w
o
r
k
i
n
g
 
g
r
o
u
p
 
m
i
s
h
a
p
 
r
e
p
o
r
t
i
n
g
 
f
o
r
m
.

1
.
3
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
1
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
b
m
i
t
t
a
l
s

A
c
c
i
d
e
n
t
 
P
r
e
v
e
n
t
i
o
n
 
P
l
a
n
 
(
A
P
P
)
;
 
G

S
D
-
0
6
 
T
e
s
t
 
R
e
p
o
r
t
s

M
o
n
t
h
l
y
 
E
x
p
o
s
u
r
e
 
R
e
p
o
r
t
s

N
o
t
i
f
i
c
a
t
i
o
n
s
 
a
n
d
 
R
e
p
o
r
t
s

A
c
c
i
d
e
n
t
 
R
e
p
o
r
t
s
;
 
G

L
H
E
 
I
n
s
p
e
c
t
i
o
n
 
R
e
p
o
r
t
s

S
D
-
0
7
 
C
e
r
t
i
f
i
c
a
t
e
s

A
c
t
i
v
i
t
y
 
H
a
z
a
r
d
 
A
n
a
l
y
s
i
s
 
(
A
H
A
)

1
.
4
 
 
 
M
O
N
T
H
L
Y
 
E
X
P
O
S
U
R
E
 
R
E
P
O
R
T
S

P
r
o
v
i
d
e
 
a
 
M
o
n
t
h
l
y
 
E
x
p
o
s
u
r
e
 
R
e
p
o
r
t
 
a
n
d
 
a
t
t
a
c
h
 
t
o
 
t
h
e
 
m
o
n
t
h
l
y
 
b
i
l
l
i
n
g
 

r
e
q
u
e
s
t
.
 
 
T
h
i
s
 
r
e
p
o
r
t
 
i
s
 
a
 
c
o
m
p
i
l
a
t
i
o
n
 
o
f
 
e
m
p
l
o
y
e
e
-
h
o
u
r
s
 
w
o
r
k
e
d
 
e
a
c
h
 
m
o
n
t
h
 

f
o
r
 
a
l
l
 
s
i
t
e
 
w
o
r
k
e
r
s
,
 
b
o
t
h
 
P
r
i
m
e
 
a
n
d
 
s
u
b
c
o
n
t
r
a
c
t
o
r
.
 
 
F
a
i
l
u
r
e
 
t
o
 
s
u
b
m
i
t
 
t
h
e
 

r
e
p
o
r
t
 
m
a
y
 
r
e
s
u
l
t
 
i
n
 
r
e
t
e
n
t
i
o
n
 
o
f
 
u
p
 
t
o
 
1
0
 
p
e
r
c
e
n
t
 
o
f
 
t
h
e
 
v
o
u
c
h
e
r
.

1
.
5
 
 
 
R
E
G
U
L
A
T
O
R
Y
 
R
E
Q
U
I
R
E
M
E
N
T
S

I
n
 
a
d
d
i
t
i
o
n
 
t
o
 
t
h
e
 
d
e
t
a
i
l
e
d
 
r
e
q
u
i
r
e
m
e
n
t
s
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
p
r
o
v
i
s
i
o
n
s
 
o
f
 

t
h
i
s
 
c
o
n
t
r
a
c
t
,
 
c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
m
o
s
t
 
r
e
c
e
n
t
 
e
d
i
t
i
o
n
 
o
f
 
U
S
A
C
E
 
E
M
 
3
8
5
-
1
-
1
,
 

a
n
d
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
f
e
d
e
r
a
l
,
 
s
t
a
t
e
,
 
a
n
d
 
l
o
c
a
l
 
l
a
w
s
,
 
o
r
d
i
n
a
n
c
e
s
,
 
c
r
i
t
e
r
i
a
,
 

r
u
l
e
s
 
a
n
d
 
r
e
g
u
l
a
t
i
o
n
s
.
 
 
S
u
b
m
i
t
 
m
a
t
t
e
r
s
 
o
f
 
i
n
t
e
r
p
r
e
t
a
t
i
o
n
 
o
f
 
s
t
a
n
d
a
r
d
s
 
t
o
 

t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
a
d
m
i
n
i
s
t
r
a
t
i
v
e
 
a
g
e
n
c
y
 
f
o
r
 
r
e
s
o
l
u
t
i
o
n
 
b
e
f
o
r
e
 
s
t
a
r
t
i
n
g
 

w
o
r
k
.
 
 
W
h
e
r
e
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
,
 
a
p
p
l
i
c
a
b
l
e
 
l
a
w
s
,
 

c
r
i
t
e
r
i
a
,
 
o
r
d
i
n
a
n
c
e
s
,
 
r
e
g
u
l
a
t
i
o
n
s
,
 
a
n
d
 
r
e
f
e
r
e
n
c
e
d
 
d
o
c
u
m
e
n
t
s
 
v
a
r
y
,
 
t
h
e
 
m
o
s
t
 

s
t
r
i
n
g
e
n
t
 
r
e
q
u
i
r
e
m
e
n
t
s
 
g
o
v
e
r
n
.

1
.
6
 
 
 
S
I
T
E
 
Q
U
A
L
I
F
I
C
A
T
I
O
N
S
,
 
D
U
T
I
E
S
,
 
A
N
D
 
M
E
E
T
I
N
G
S

1
.
6
.
1
 
 
 
P
e
r
s
o
n
n
e
l
 
Q
u
a
l
i
f
i
c
a
t
i
o
n
s

1
.
6
.
1
.
1
 
 
 
S
i
t
e
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
O
f
f
i
c
e
r
 
(
S
S
H
O
)

P
r
o
v
i
d
e
 
a
n
 
S
S
H
O
 
t
h
a
t
 
m
e
e
t
s
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
E
M
 
3
8
5
-
1
-
1
 
S
e
c
t
i
o
n
 
1
.
 
 
T
h
e
 

S
S
H
O
 
m
u
s
t
 
e
n
s
u
r
e
 
t
h
a
t
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
2
9
 
C
F
R
 
1
9
2
6
.
1
6
 
a
r
e
 
m
e
t
 
f
o
r
 
t
h
e
 

p
r
o
j
e
c
t
.
 
 
P
r
o
v
i
d
e
 
a
 
S
a
f
e
t
y
 
o
v
e
r
s
i
g
h
t
 
t
e
a
m
 
t
h
a
t
 
i
n
c
l
u
d
e
s
 
a
 
m
i
n
i
m
u
m
 
o
f
 
o
n
e
 

(
1
)
 
p
e
r
s
o
n
 
a
t
 
e
a
c
h
 
p
r
o
j
e
c
t
 
s
i
t
e
 
t
o
 
f
u
n
c
t
i
o
n
 
a
s
 
t
h
e
 
S
i
t
e
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 

O
f
f
i
c
e
r
 
(
S
S
H
O
)
.
 
 
T
h
e
 
S
S
H
O
 
o
r
 
a
n
 
e
q
u
a
l
l
y
-
q
u
a
l
i
f
i
e
d
 
A
l
t
e
r
n
a
t
e
 
S
S
H
O
 
m
u
s
t
 
b
e
 

a
t
 
t
h
e
 
w
o
r
k
 
s
i
t
e
 
a
t
 
a
l
l
 
t
i
m
e
s
 
t
o
 
i
m
p
l
e
m
e
n
t
 
a
n
d
 
a
d
m
i
n
i
s
t
e
r
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 

s
a
f
e
t
y
 
p
r
o
g
r
a
m
 
a
n
d
 
g
o
v
e
r
n
m
e
n
t
-
a
c
c
e
p
t
e
d
 
A
c
c
i
d
e
n
t
 
P
r
e
v
e
n
t
i
o
n
 
P
l
a
n
.
 
 
T
h
e
 
S
S
H
O
 

a
n
d
 
A
l
t
e
r
n
a
t
e
 
S
S
H
O
 
m
u
s
t
 
h
a
v
e
 
t
h
e
 
r
e
q
u
i
r
e
d
 
t
r
a
i
n
i
n
g
,
 
e
x
p
e
r
i
e
n
c
e
,
 
a
n
d
 

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
6
 
 
P
a
g
e
 
6



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

q
u
a
l
i
f
i
c
a
t
i
o
n
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
 
S
e
c
t
i
o
n
 
0
1
.
A
.
1
7
,
 
a
n
d
 
a
l
l
 

a
s
s
o
c
i
a
t
e
d
 
s
u
b
-
p
a
r
a
g
r
a
p
h
s
.

I
f
 
t
h
e
 
S
S
H
O
 
i
s
 
o
f
f
-
s
i
t
e
 
f
o
r
 
a
 
p
e
r
i
o
d
 
l
o
n
g
e
r
 
t
h
a
n
 
2
4
 
h
o
u
r
s
,
 
a
n
 

e
q
u
a
l
l
y
-
q
u
a
l
i
f
i
e
d
 
a
l
t
e
r
n
a
t
e
 
S
S
H
O
 
m
u
s
t
 
b
e
 
p
r
o
v
i
d
e
d
 
a
n
d
 
m
u
s
t
 
f
u
l
f
i
l
l
 
t
h
e
 

s
a
m
e
 
r
o
l
e
s
 
a
n
d
 
r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
 
a
s
 
t
h
e
 
p
r
i
m
a
r
y
 
S
S
H
O
.
 
 
W
h
e
n
 
t
h
e
 
S
S
H
O
 
i
s
 

t
e
m
p
o
r
a
r
i
l
y
 
(
u
p
 
t
o
 
2
4
 
h
o
u
r
s
)
 
o
f
f
-
s
i
t
e
,
 
a
 
D
e
s
i
g
n
a
t
e
d
 
R
e
p
r
e
s
e
n
t
a
t
i
v
e
 
(
D
R
)
,
 

a
s
 
i
d
e
n
t
i
f
i
e
d
 
i
n
 
t
h
e
 
A
H
A
 
m
a
y
 
b
e
 
u
s
e
d
 
i
n
 
l
i
e
u
 
o
f
 
a
n
 
A
l
t
e
r
n
a
t
e
 
S
S
H
O
,
 
a
n
d
 

m
u
s
t
 
b
e
 
o
n
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
a
t
 
a
l
l
 
t
i
m
e
s
 
w
h
e
n
 
w
o
r
k
 
i
s
 
b
e
i
n
g
 
p
e
r
f
o
r
m
e
d
.
 
 

N
o
t
e
 
t
h
a
t
 
t
h
e
 
D
R
 
i
s
 
a
 
c
o
l
l
a
t
e
r
a
l
 
d
u
t
y
 
s
a
f
e
t
y
 
p
o
s
i
t
i
o
n
,
 
w
i
t
h
 
s
a
f
e
t
y
 
d
u
t
i
e
s
 

i
n
 
a
d
d
i
t
i
o
n
 
t
o
 
t
h
e
i
r
 
f
u
l
l
 
t
i
m
e
 
o
c
c
u
p
a
t
i
o
n
.

1
.
6
.
1
.
1
.
1
 
 
 
A
d
d
i
t
i
o
n
a
l
 
S
i
t
e
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
O
f
f
i
c
e
r
 
(
S
S
H
O
)
 
R
e
q
u
i
r
e
m
e
n
t
s
 

a
n
d
 
D
u
t
i
e
s

T
h
e
 
S
S
H
O
 
m
a
y
 
a
l
s
o
 
s
e
r
v
e
 
a
s
 
t
h
e
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
M
a
n
a
g
e
r
.
 
 
T
h
e
 
S
S
H
O
 
m
a
y
 
a
l
s
o
 

s
e
r
v
e
 
a
s
 
t
h
e
 
S
u
p
e
r
i
n
t
e
n
d
e
n
t
.

1
.
6
.
1
.
2
 
 
 
C
o
m
p
e
t
e
n
t
 
P
e
r
s
o
n
 
Q
u
a
l
i
f
i
c
a
t
i
o
n
s

P
r
o
v
i
d
e
 
C
o
m
p
e
t
e
n
t
 
P
e
r
s
o
n
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
,
 
A
p
p
e
n
d
i
x
 
Q
 
a
n
d
 

h
e
r
e
i
n
.
 
 
C
o
m
p
e
t
e
n
t
 
P
e
r
s
o
n
s
 
f
o
r
 
h
i
g
h
 
r
i
s
k
 
a
c
t
i
v
i
t
i
e
s
 
i
n
c
l
u
d
e
 
c
o
n
f
i
n
e
d
 

s
p
a
c
e
,
 
c
r
a
n
e
s
 
a
n
d
 
r
i
g
g
i
n
g
,
 
e
x
c
a
v
a
t
i
o
n
/
t
r
e
n
c
h
i
n
g
,
 
f
a
l
l
 
p
r
o
t
e
c
t
i
o
n
,
 
a
n
d
 

e
l
e
c
t
r
i
c
a
l
 
w
o
r
k
.
 
 
T
h
e
 
C
P
 
f
o
r
 
t
h
e
s
e
 
a
c
t
i
v
i
t
i
e
s
 
m
u
s
t
 
b
e
 
d
e
s
i
g
n
a
t
e
d
 
i
n
 

w
r
i
t
i
n
g
,
 
a
n
d
 
m
e
e
t
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
t
h
e
 
s
p
e
c
i
f
i
c
 
a
c
t
i
v
i
t
y
 
(
i
.
e
.
 

c
o
m
p
e
t
e
n
t
 
p
e
r
s
o
n
,
 
f
a
l
l
 
p
r
o
t
e
c
t
i
o
n
)
.

T
h
e
 
C
o
m
p
e
t
e
n
t
 
P
e
r
s
o
n
 
i
d
e
n
t
i
f
i
e
d
 
i
n
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 

P
r
o
g
r
a
m
 
a
n
d
 
a
c
c
e
p
t
e
d
 
A
c
c
i
d
e
n
t
 
P
r
e
v
e
n
t
i
o
n
 
P
l
a
n
,
 
m
u
s
t
 
b
e
 
o
n
-
s
i
t
e
 
a
t
 
a
l
l
 

t
i
m
e
s
 
w
h
e
n
 
t
h
e
 
w
o
r
k
 
t
h
a
t
 
p
r
e
s
e
n
t
s
 
t
h
e
 
h
a
z
a
r
d
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
e
i
r
 

p
r
o
f
e
s
s
i
o
n
a
l
 
e
x
p
e
r
t
i
s
e
 
i
s
 
b
e
i
n
g
 
p
e
r
f
o
r
m
e
d
.
 
 
P
r
o
v
i
d
e
 
t
h
e
 
c
r
e
d
e
n
t
i
a
l
s
 
o
f
 
t
h
e
 

C
o
m
p
e
t
e
n
t
 
P
e
r
s
o
n
s
(
s
)
 
t
o
 
t
h
e
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
i
n
 

c
o
n
s
u
l
t
a
t
i
o
n
 
w
i
t
h
 
t
h
e
 
S
a
f
e
t
y
 
O
f
f
i
c
e
.

1
.
6
.
1
.
2
.
1
 
 
 
C
o
m
p
e
t
e
n
t
 
P
e
r
s
o
n
 
f
o
r
 
F
a
l
l
 
P
r
o
t
e
c
t
i
o
n

P
r
o
v
i
d
e
 
a
 
C
o
m
p
e
t
e
n
t
 
P
e
r
s
o
n
 
f
o
r
 
F
a
l
l
 
P
r
o
t
e
c
t
i
o
n
 
w
h
o
 
m
e
e
t
s
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 

o
f
 
E
M
 
3
8
5
-
1
-
1
,
 
S
e
c
t
i
o
n
 
2
1
.
C
.
0
4
 
a
n
d
 
h
e
r
e
i
n
.

1
.
6
.
1
.
3
 
 
 
Q
u
a
l
i
f
i
e
d
 
T
r
a
i
n
e
r
 
R
e
q
u
i
r
e
m
e
n
t
s

I
n
d
i
v
i
d
u
a
l
s
 
q
u
a
l
i
f
i
e
d
 
t
o
 
i
n
s
t
r
u
c
t
 
t
h
e
 
4
0
 
h
o
u
r
 
c
o
n
t
r
a
c
t
 
s
a
f
e
t
y
 
a
w
a
r
e
n
e
s
s
 

c
o
u
r
s
e
,
 
o
r
 
p
o
r
t
i
o
n
s
 
t
h
e
r
e
o
f
,
 
m
u
s
t
 
m
e
e
t
 
t
h
e
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
a
 
C
o
m
p
e
t
e
n
t
 

P
e
r
s
o
n
 
T
r
a
i
n
e
r
,
 
a
n
d
,
 
a
t
 
a
 
m
i
n
i
m
u
m
,
 
p
o
s
s
e
s
s
 
a
 
w
o
r
k
i
n
g
 
k
n
o
w
l
e
d
g
e
 
o
f
 
t
h
e
 

f
o
l
l
o
w
i
n
g
 
s
u
b
j
e
c
t
 
a
r
e
a
s
:
 
 
E
M
 
3
8
5
-
1
-
1
,
 
E
l
e
c
t
r
i
c
a
l
 
S
t
a
n
d
a
r
d
s
,
L
o
c
k
o
u
t
/
T
a
g
o
u
t
,
 

F
a
l
l
 
P
r
o
t
e
c
t
i
o
n
,
 
C
o
n
f
i
n
e
d
 
S
p
a
c
e
 
E
n
t
r
y
 
f
o
r
 
C
o
n
s
t
r
u
c
t
i
o
n
;
 
E
x
c
a
v
a
t
i
o
n
,
 

T
r
e
n
c
h
i
n
g
 
a
n
d
 
S
o
i
l
 
M
e
c
h
a
n
i
c
s
,
 
a
n
d
 
S
c
a
f
f
o
l
d
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

2
9
 
C
F
R
 
1
9
2
6
.
4
5
0
,
 
S
u
b
p
a
r
t
 
L
.

I
n
s
t
r
u
c
t
o
r
s
 
a
r
e
 
r
e
q
u
i
r
e
d
 
t
o
:

a
.
 
 
P
r
e
p
a
r
e
 
c
l
a
s
s
 
p
r
e
s
e
n
t
a
t
i
o
n
s
 
t
h
a
t
 
c
o
v
e
r
 
c
o
n
s
t
r
u
c
t
i
o
n
-
r
e
l
a
t
e
d
 
s
a
f
e
t
y
 

r
e
q
u
i
r
e
m
e
n
t
s
.

b
.
 
 
E
n
s
u
r
e
 
t
h
a
t
 
a
l
l
 
a
t
t
e
n
d
e
e
s
 
a
t
t
e
n
d
 
a
l
l
 
s
e
s
s
i
o
n
s
 
b
y
 
u
s
i
n
g
 
a
 
c
l
a
s
s
 
r
o
s
t
e
r
 

s
i
g
n
e
d
 
d
a
i
l
y
 
b
y
 
e
a
c
h
 
a
t
t
e
n
d
e
e
.
 
 
M
a
i
n
t
a
i
n
 
c
o
p
i
e
s
 
o
f
 
t
h
e
 
r
o
s
t
e
r
 
f
o
r
 
a
t
 

l
e
a
s
t
 
f
i
v
e
 
(
5
)
 
y
e
a
r
s
.
 
 
T
h
i
s
 
i
s
 
a
 
c
e
r
t
i
f
i
c
a
t
i
o
n
 
c
l
a
s
s
 
a
n
d
 
m
u
s
t
 
b
e
 

a
t
t
e
n
d
e
d
 
1
0
0
 
p
e
r
c
e
n
t
.
 
 
I
n
 
c
a
s
e
s
 
o
f
 
e
m
e
r
g
e
n
c
y
 
w
h
e
r
e
 
a
n
 
a
t
t
e
n
d
e
e
 
c
a
n
n
o
t
 

m
a
k
e
 
i
t
 
t
o
 
a
 
s
e
s
s
i
o
n
,
 
t
h
e
 
a
t
t
e
n
d
e
e
 
c
a
n
 
m
a
k
e
 
i
t
 
u
p
 
i
n
 
a
n
o
t
h
e
r
 
c
l
a
s
s
 

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
6
 
 
P
a
g
e
 
7



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

s
e
s
s
i
o
n
 
f
o
r
 
t
h
e
 
s
a
m
e
 
s
u
b
j
e
c
t
.

c
.
 
 
U
p
d
a
t
e
 
t
r
a
i
n
i
n
g
 
c
o
u
r
s
e
 
m
a
t
e
r
i
a
l
s
 
w
h
e
n
e
v
e
r
 
a
n
 
u
p
d
a
t
e
 
o
f
 
t
h
e
 
E
M
 
3
8
5
-
1
-
1
 

b
e
c
o
m
e
s
 
a
v
a
i
l
a
b
l
e
.

d
.
 
 
P
r
o
v
i
d
e
 
a
 
w
r
i
t
t
e
n
 
e
x
a
m
 
o
f
 
a
t
 
l
e
a
s
t
 
5
0
 
q
u
e
s
t
i
o
n
s
.
 
 
S
t
u
d
e
n
t
s
 
a
r
e
 

r
e
q
u
i
r
e
d
 
t
o
 
a
n
s
w
e
r
 
8
0
 
p
e
r
c
e
n
t
 
c
o
r
r
e
c
t
l
y
 
t
o
 
p
a
s
s
.

e
.
 
 
R
e
q
u
e
s
t
,
 
r
e
v
i
e
w
 
a
n
d
 
i
n
c
o
r
p
o
r
a
t
e
 
s
t
u
d
e
n
t
 
f
e
e
d
b
a
c
k
 
i
n
t
o
 
a
 
c
o
n
t
i
n
u
o
u
s
 

c
o
u
r
s
e
 
i
m
p
r
o
v
e
m
e
n
t
 
p
r
o
g
r
a
m
.

1
.
6
.
1
.
4
 
 
 
C
r
a
n
e
 
O
p
e
r
a
t
o
r
s
/
R
i
g
g
e
r
s

P
r
o
v
i
d
e
 
O
p
e
r
a
t
o
r
s
,
 
S
i
g
n
a
l
 
P
e
r
s
o
n
s
,
 
a
n
d
 
R
i
g
g
e
r
s
 
m
e
e
t
i
n
g
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
i
n
 

E
M
 
3
8
5
-
1
-
1
,
 
S
e
c
t
i
o
n
 
1
5
.
B
 
f
o
r
 
R
i
g
g
e
r
s
 
a
n
d
 
S
e
c
t
i
o
n
 
1
6
.
B
 
f
o
r
 
C
r
a
n
e
 
O
p
e
r
a
t
o
r
s
 

a
n
d
 
S
i
g
n
a
l
 
P
e
r
s
o
n
s
.
 
 
P
r
o
v
i
d
e
 
p
r
o
o
f
 
o
f
 
c
u
r
r
e
n
t
 
q
u
a
l
i
f
i
c
a
t
i
o
n
.

1
.
6
.
2
 
 
 
P
e
r
s
o
n
n
e
l
 
D
u
t
i
e
s

1
.
6
.
2
.
1
 
 
 
D
u
t
i
e
s
 
o
f
 
t
h
e
 
S
i
t
e
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
O
f
f
i
c
e
r
 
(
S
S
H
O
)

T
h
e
 
S
S
H
O
 
m
u
s
t
:

a
.
 
 
C
o
n
d
u
c
t
 
d
a
i
l
y
 
s
a
f
e
t
y
 
a
n
d
 
h
e
a
l
t
h
 
i
n
s
p
e
c
t
i
o
n
s
 
a
n
d
 
m
a
i
n
t
a
i
n
 
a
 
w
r
i
t
t
e
n
 
l
o
g
 

w
h
i
c
h
 
i
n
c
l
u
d
e
s
 
a
r
e
a
/
o
p
e
r
a
t
i
o
n
 
i
n
s
p
e
c
t
e
d
,
 
d
a
t
e
 
o
f
 
i
n
s
p
e
c
t
i
o
n
,
 

i
d
e
n
t
i
f
i
e
d
 
h
a
z
a
r
d
s
,
 
r
e
c
o
m
m
e
n
d
e
d
 
c
o
r
r
e
c
t
i
v
e
 
a
c
t
i
o
n
s
,
 
e
s
t
i
m
a
t
e
d
 
a
n
d
 

a
c
t
u
a
l
 
d
a
t
e
s
 
o
f
 
c
o
r
r
e
c
t
i
o
n
s
.
 
A
t
t
a
c
h
 
s
a
f
e
t
y
 
i
n
s
p
e
c
t
i
o
n
 
l
o
g
s
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
s
'
 
d
a
i
l
y
 
p
r
o
d
u
c
t
i
o
n
 
r
e
p
o
r
t
.

b
.
 
 
C
o
n
d
u
c
t
 
m
i
s
h
a
p
 
i
n
v
e
s
t
i
g
a
t
i
o
n
s
 
a
n
d
 
c
o
m
p
l
e
t
e
 
r
e
q
u
i
r
e
d
 
a
c
c
i
d
e
n
t
 
r
e
p
o
r
t
s
.
 
 

R
e
p
o
r
t
 
m
i
s
h
a
p
s
 
a
n
d
 
n
e
a
r
 
m
i
s
s
e
s
.

c
.
 
 
U
s
e
 
a
n
d
 
m
a
i
n
t
a
i
n
 
O
S
H
A
'
s
 
F
o
r
m
 
3
0
0
 
t
o
 
l
o
g
 
w
o
r
k
-
r
e
l
a
t
e
d
 
i
n
j
u
r
i
e
s
 
a
n
d
 

i
l
l
n
e
s
s
e
s
 
o
c
c
u
r
r
i
n
g
 
o
n
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
f
o
r
 
P
r
i
m
e
 
C
o
n
t
r
a
c
t
o
r
s
 
a
n
d
 

s
u
b
c
o
n
t
r
a
c
t
o
r
s
,
 
a
n
d
 
m
a
k
e
 
a
v
a
i
l
a
b
l
e
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
u
p
o
n
 

r
e
q
u
e
s
t
.
 
 
P
o
s
t
 
a
n
d
 
m
a
i
n
t
a
i
n
 
t
h
e
 
F
o
r
m
 
3
0
0
A
 
o
n
 
t
h
e
 
s
i
t
e
 
S
a
f
e
t
y
 
B
u
l
l
e
t
i
n
 

B
o
a
r
d
.

d
.
 
 
M
a
i
n
t
a
i
n
 
a
p
p
l
i
c
a
b
l
e
 
s
a
f
e
t
y
 
r
e
f
e
r
e
n
c
e
 
m
a
t
e
r
i
a
l
 
o
n
 
t
h
e
 
j
o
b
 
s
i
t
e
.

e
.
 
 
A
t
t
e
n
d
 
t
h
e
 
p
r
e
-
c
o
n
s
t
r
u
c
t
i
o
n
 
c
o
n
f
e
r
e
n
c
e
,
 
p
r
e
-
w
o
r
k
 
m
e
e
t
i
n
g
s
 
i
n
c
l
u
d
i
n
g
 

p
r
e
p
a
r
a
t
o
r
y
 
m
e
e
t
i
n
g
s
,
 
a
n
d
 
p
e
r
i
o
d
i
c
 
i
n
-
p
r
o
g
r
e
s
s
 
m
e
e
t
i
n
g
s
.

f
.
 
 
R
e
v
i
e
w
 
t
h
e
 
A
P
P
 
a
n
d
 
A
H
A
s
 
f
o
r
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
,
 
a
n
d
 
a
p
p
r
o
v
e
,
 

s
i
g
n
,
 
i
m
p
l
e
m
e
n
t
 
a
n
d
 
e
n
f
o
r
c
e
 
t
h
e
m
.

g
.
 
 
E
s
t
a
b
l
i
s
h
 
a
 
S
a
f
e
t
y
 
a
n
d
 
O
c
c
u
p
a
t
i
o
n
a
l
 
H
e
a
l
t
h
 
(
S
O
H
)
 
D
e
f
i
c
i
e
n
c
y
 
T
r
a
c
k
i
n
g
 

S
y
s
t
e
m
 
t
h
a
t
 
l
i
s
t
s
 
a
n
d
 
m
o
n
i
t
o
r
s
 
o
u
t
s
t
a
n
d
i
n
g
 
d
e
f
i
c
i
e
n
c
i
e
s
 
u
n
t
i
l
 

r
e
s
o
l
u
t
i
o
n
.

h
.
 
 
E
n
s
u
r
e
 
s
u
b
c
o
n
t
r
a
c
t
o
r
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
s
a
f
e
t
y
 
a
n
d
 
h
e
a
l
t
h
 
r
e
q
u
i
r
e
m
e
n
t
s
.

i
.
 
 
M
a
i
n
t
a
i
n
 
a
 
l
i
s
t
 
o
f
 
h
a
z
a
r
d
o
u
s
 
c
h
e
m
i
c
a
l
s
 
o
n
 
s
i
t
e
 
a
n
d
 
t
h
e
i
r
 
m
a
t
e
r
i
a
l
 

S
a
f
e
t
y
 
D
a
t
a
 
S
h
e
e
t
s
 
(
S
D
S
)
.

j
.
 
 
M
a
i
n
t
a
i
n
 
a
 
w
e
e
k
l
y
 
l
i
s
t
 
o
f
 
h
i
g
h
 
h
a
z
a
r
d
 
a
c
t
i
v
i
t
i
e
s
 
i
n
v
o
l
v
i
n
g
 
e
n
e
r
g
y
,
 

e
q
u
i
p
m
e
n
t
,
 
e
x
c
a
v
a
t
i
o
n
,
 
e
n
t
r
y
 
i
n
t
o
 
c
o
n
f
i
n
e
d
 
s
p
a
c
e
,
 
a
n
d
 
e
l
e
v
a
t
i
o
n
,
 
a
n
d
 

b
e
 
p
r
e
p
a
r
e
d
 
t
o
 
d
i
s
c
u
s
s
 
d
e
t
a
i
l
s
 
d
u
r
i
n
g
 
Q
C
 
M
e
e
t
i
n
g
s
.

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
6
 
 
P
a
g
e
 
8



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

k
.
 
 
P
r
o
v
i
d
e
 
a
n
d
 
k
e
e
p
 
a
 
r
e
c
o
r
d
 
o
f
 
s
i
t
e
 
s
a
f
e
t
y
 
o
r
i
e
n
t
a
t
i
o
n
 
a
n
d
 

i
n
d
o
c
t
r
i
n
a
t
i
o
n
 
f
o
r
 
C
o
n
t
r
a
c
t
o
r
 
e
m
p
l
o
y
e
e
s
,
 
s
u
b
c
o
n
t
r
a
c
t
o
r
 
e
m
p
l
o
y
e
e
s
,
 
a
n
d
 

s
i
t
e
 
v
i
s
i
t
o
r
s
.

S
u
p
e
r
i
n
t
e
n
d
e
n
t
,
 
Q
C
 
M
a
n
a
g
e
r
,
 
a
n
d
 
S
S
H
O
 
a
r
e
 
s
u
b
j
e
c
t
 
t
o
 
d
i
s
m
i
s
s
a
l
 
i
f
 
t
h
e
 
a
b
o
v
e
 

d
u
t
i
e
s
 
a
r
e
 
n
o
t
 
b
e
i
n
g
 
e
f
f
e
c
t
i
v
e
l
y
 
c
a
r
r
i
e
d
 
o
u
t
.
 
 
I
f
 
S
u
p
e
r
i
n
t
e
n
d
e
n
t
,
 
Q
C
 

M
a
n
a
g
e
r
,
 
o
r
 
S
S
H
O
 
a
r
e
 
d
i
s
m
i
s
s
e
d
,
 
p
r
o
j
e
c
t
 
w
o
r
k
 
w
i
l
l
 
b
e
 
s
t
o
p
p
e
d
 
a
n
d
 
w
i
l
l
 
n
o
t
 

b
e
 
a
l
l
o
w
e
d
 
t
o
 
r
e
s
u
m
e
 
u
n
t
i
l
 
a
 
s
u
i
t
a
b
l
e
 
r
e
p
l
a
c
e
m
e
n
t
 
i
s
 
a
p
p
r
o
v
e
d
 
a
n
d
 
t
h
e
 

a
b
o
v
e
 
d
u
t
i
e
s
 
a
r
e
 
a
g
a
i
n
 
b
e
i
n
g
 
e
f
f
e
c
t
i
v
e
l
y
 
c
a
r
r
i
e
d
 
o
u
t
.

1
.
6
.
3
 
 
 
M
e
e
t
i
n
g
s

1
.
6
.
3
.
1
 
 
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
C
o
n
f
e
r
e
n
c
e

a
.
 
 
C
o
n
t
r
a
c
t
o
r
 
r
e
p
r
e
s
e
n
t
a
t
i
v
e
s
 
w
h
o
 
h
a
v
e
 
a
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
o
r
 
s
i
g
n
i
f
i
c
a
n
t
 

r
o
l
e
 
i
n
 
a
c
c
i
d
e
n
t
 
p
r
e
v
e
n
t
i
o
n
 
o
n
 
t
h
e
 
p
r
o
j
e
c
t
 
m
u
s
t
 
a
t
t
e
n
d
 
t
h
e
 

p
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
c
o
n
f
e
r
e
n
c
e
.
 
 
T
h
i
s
 
i
n
c
l
u
d
e
s
 
t
h
e
 
p
r
o
j
e
c
t
 
s
u
p
e
r
i
n
t
e
n
d
e
n
t
,
 

S
i
t
e
 
S
a
f
e
t
y
 
a
n
d
 
O
c
c
u
p
a
t
i
o
n
a
l
 
H
e
a
l
t
h
 
o
f
f
i
c
e
r
,
 
q
u
a
l
i
t
y
 
c
o
n
t
r
o
l
 
m
a
n
a
g
e
r
,
 

o
r
 
a
n
y
 
o
t
h
e
r
 
a
s
s
i
g
n
e
d
 
s
a
f
e
t
y
 
a
n
d
 
h
e
a
l
t
h
 
p
r
o
f
e
s
s
i
o
n
a
l
s
 
w
h
o
 
p
a
r
t
i
c
i
p
a
t
e
d
 

i
n
 
t
h
e
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
t
h
e
 
A
P
P
 
(
i
n
c
l
u
d
i
n
g
 
t
h
e
 
A
c
t
i
v
i
t
y
 
H
a
z
a
r
d
 
A
n
a
l
y
s
e
s
 

(
A
H
A
s
)
 
a
n
d
 
s
p
e
c
i
a
l
 
p
l
a
n
s
,
 
p
r
o
g
r
a
m
 
a
n
d
 
p
r
o
c
e
d
u
r
e
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
i
t
)
.

b
.
 
 
D
i
s
c
u
s
s
 
t
h
e
 
d
e
t
a
i
l
s
 
o
f
 
t
h
e
 
s
u
b
m
i
t
t
e
d
 
A
P
P
 
t
o
 
i
n
c
l
u
d
e
 
i
n
c
o
r
p
o
r
a
t
e
d
 

p
l
a
n
s
,
 
p
r
o
g
r
a
m
s
,
 
p
r
o
c
e
d
u
r
e
s
 
a
n
d
 
a
 
l
i
s
t
i
n
g
 
o
f
 
a
n
t
i
c
i
p
a
t
e
d
 
A
H
A
s
 
t
h
a
t
 

w
i
l
l
 
b
e
 
d
e
v
e
l
o
p
e
d
 
a
n
d
 
i
m
p
l
e
m
e
n
t
e
d
 
d
u
r
i
n
g
 
t
h
e
 
p
e
r
f
o
r
m
a
n
c
e
 
o
f
 
t
h
e
 

c
o
n
t
r
a
c
t
.
 
 
T
h
i
s
 
l
i
s
t
 
o
f
 
p
r
o
p
o
s
e
d
 
A
H
A
s
 
w
i
l
l
 
b
e
 
r
e
v
i
e
w
e
d
 
a
t
 
t
h
e
 

c
o
n
f
e
r
e
n
c
e
 
a
n
d
 
a
n
 
a
g
r
e
e
m
e
n
t
 
w
i
l
l
 
b
e
 
r
e
a
c
h
e
d
 
b
e
t
w
e
e
n
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
a
n
d
 

t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
s
 
t
o
 
w
h
i
c
h
 
p
h
a
s
e
s
 
w
i
l
l
 
r
e
q
u
i
r
e
 
a
n
 
a
n
a
l
y
s
i
s
.
 
 

I
n
 
a
d
d
i
t
i
o
n
,
 
e
s
t
a
b
l
i
s
h
 
a
 
s
c
h
e
d
u
l
e
 
f
o
r
 
t
h
e
 
p
r
e
p
a
r
a
t
i
o
n
,
 
s
u
b
m
i
t
t
a
l
,
 
a
n
d
 

G
o
v
e
r
n
m
e
n
t
 
r
e
v
i
e
w
 
o
f
 
A
H
A
s
 
t
o
 
p
r
e
c
l
u
d
e
 
p
r
o
j
e
c
t
 
d
e
l
a
y
s
.

c
.
 
 
D
e
f
i
c
i
e
n
c
i
e
s
 
i
n
 
t
h
e
 
s
u
b
m
i
t
t
e
d
 
A
P
P
,
 
i
d
e
n
t
i
f
i
e
d
 
d
u
r
i
n
g
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
'
s
 
r
e
v
i
e
w
,
 
m
u
s
t
 
b
e
 
c
o
r
r
e
c
t
e
d
,
 
a
n
d
 
t
h
e
 
A
P
P
 
r
e
-
s
u
b
m
i
t
t
e
d
 
f
o
r
 

r
e
v
i
e
w
 
p
r
i
o
r
 
t
o
 
t
h
e
 
s
t
a
r
t
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
W
o
r
k
 
i
s
 
n
o
t
 
p
e
r
m
i
t
t
e
d
 
t
o
 

b
e
g
i
n
 
w
o
r
k
 
u
n
t
i
l
 
a
n
 
A
P
P
 
i
s
 
e
s
t
a
b
l
i
s
h
e
d
 
t
h
a
t
 
i
s
 
a
c
c
e
p
t
a
b
l
e
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

1
.
6
.
3
.
2
 
 
 
S
a
f
e
t
y
 
M
e
e
t
i
n
g
s

C
o
n
d
u
c
t
 
s
a
f
e
t
y
 
m
e
e
t
i
n
g
s
 
t
o
 
r
e
v
i
e
w
 
p
a
s
t
 
a
c
t
i
v
i
t
i
e
s
,
 
p
l
a
n
 
f
o
r
 
n
e
w
 
o
r
 
c
h
a
n
g
e
d
 

o
p
e
r
a
t
i
o
n
s
,
 
r
e
v
i
e
w
 
p
e
r
t
i
n
e
n
t
 
a
s
p
e
c
t
s
 
o
f
 
a
p
p
r
o
p
r
i
a
t
e
 
A
H
A
 
(
b
y
 
t
r
a
d
e
)
,
 

e
s
t
a
b
l
i
s
h
 
s
a
f
e
 
w
o
r
k
i
n
g
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
a
n
t
i
c
i
p
a
t
e
d
 
h
a
z
a
r
d
s
,
 
a
n
d
 
p
r
o
v
i
d
e
 

p
e
r
t
i
n
e
n
t
 
S
a
f
e
t
y
 
a
n
d
 
O
c
c
u
p
a
t
i
o
n
a
l
 
H
e
a
l
t
h
 
(
S
O
H
)
 
t
r
a
i
n
i
n
g
 
a
n
d
 
m
o
t
i
v
a
t
i
o
n
.
 

C
o
n
d
u
c
t
 
m
e
e
t
i
n
g
s
 
a
t
 
l
e
a
s
t
 
o
n
c
e
 
a
 
m
o
n
t
h
 
f
o
r
 
a
l
l
 
s
u
p
e
r
v
i
s
o
r
s
 
o
n
 
t
h
e
 
p
r
o
j
e
c
t
 

l
o
c
a
t
i
o
n
.
 
 
T
h
e
 
S
S
H
O
,
 
s
u
p
e
r
v
i
s
o
r
s
,
 
f
o
r
e
m
e
n
,
 
o
r
 
C
D
S
O
s
 
m
u
s
t
 
c
o
n
d
u
c
t
 
m
e
e
t
i
n
g
s
 

a
t
 
l
e
a
s
t
 
o
n
c
e
 
a
 
w
e
e
k
 
f
o
r
 
t
h
e
 
t
r
a
d
e
 
w
o
r
k
e
r
s
.
 
 
D
o
c
u
m
e
n
t
 
m
e
e
t
i
n
g
 
m
i
n
u
t
e
s
 
t
o
 

i
n
c
l
u
d
e
 
t
h
e
 
d
a
t
e
,
 
p
e
r
s
o
n
s
 
i
n
 
a
t
t
e
n
d
a
n
c
e
,
 
s
u
b
j
e
c
t
s
 
d
i
s
c
u
s
s
e
d
,
 
a
n
d
 
n
a
m
e
s
 
o
f
 

i
n
d
i
v
i
d
u
a
l
(
s
)
 
w
h
o
 
c
o
n
d
u
c
t
e
d
 
t
h
e
 
m
e
e
t
i
n
g
.
 
 
M
a
i
n
t
a
i
n
 
d
o
c
u
m
e
n
t
a
t
i
o
n
 
o
n
-
s
i
t
e
 

a
n
d
 
f
u
r
n
i
s
h
 
c
o
p
i
e
s
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
o
n
 
r
e
q
u
e
s
t
.
 
 
N
o
t
i
f
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
o
f
 
a
l
l
 
s
c
h
e
d
u
l
e
d
 
m
e
e
t
i
n
g
s
 
7
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
i
n
 
a
d
v
a
n
c
e
.

1
.
7
 
 
 
A
C
C
I
D
E
N
T
 
P
R
E
V
E
N
T
I
O
N
 
P
L
A
N
 
(
A
P
P
)

A
 
q
u
a
l
i
f
i
e
d
 
p
e
r
s
o
n
 
m
u
s
t
 
p
r
e
p
a
r
e
 
t
h
e
 
w
r
i
t
t
e
n
 
s
i
t
e
-
s
p
e
c
i
f
i
c
 
A
P
P
.
 
 
P
r
e
p
a
r
e
 

t
h
e
 
A
P
P
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
f
o
r
m
a
t
 
a
n
d
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
E
M
 
3
8
5
-
1
-
1
,
 

A
p
p
e
n
d
i
x
 
A
,
 
a
n
d
 
a
s
 
s
u
p
p
l
e
m
e
n
t
e
d
 
h
e
r
e
i
n
.
 
 
C
o
v
e
r
 
a
l
l
 
p
a
r
a
g
r
a
p
h
 
a
n
d
 

s
u
b
p
a
r
a
g
r
a
p
h
 
e
l
e
m
e
n
t
s
 
i
n
 
E
M
 
3
8
5
-
1
-
1
,
 
A
p
p
e
n
d
i
x
 
A
.
 
 
T
h
e
 
A
P
P
 
m
u
s
t
 
b
e
 

j
o
b
-
s
p
e
c
i
f
i
c
 
a
n
d
 
a
d
d
r
e
s
s
 
a
n
y
 
u
n
u
s
u
a
l
 
o
r
 
u
n
i
q
u
e
 
a
s
p
e
c
t
s
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
o
r
 

a
c
t
i
v
i
t
y
 
f
o
r
 
w
h
i
c
h
 
i
t
 
i
s
 
w
r
i
t
t
e
n
.
 
 
T
h
e
 
A
P
P
 
m
u
s
t
 
i
n
t
e
r
f
a
c
e
 
w
i
t
h
 
t
h
e
 

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
6
 
 
P
a
g
e
 
9



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

C
o
n
t
r
a
c
t
o
r
'
s
 
o
v
e
r
a
l
l
 
s
a
f
e
t
y
 
a
n
d
 
h
e
a
l
t
h
 
p
r
o
g
r
a
m
 
r
e
f
e
r
e
n
c
e
d
 
i
n
 
t
h
e
 
A
P
P
 
i
n
 

t
h
e
 
a
p
p
l
i
c
a
b
l
e
 
A
P
P
 
e
l
e
m
e
n
t
,
 
a
n
d
 
m
a
d
e
 
s
i
t
e
-
s
p
e
c
i
f
i
c
.
 
 
D
e
s
c
r
i
b
e
 
t
h
e
 
m
e
t
h
o
d
s
 

t
o
 
e
v
a
l
u
a
t
e
 
p
a
s
t
 
s
a
f
e
t
y
 
p
e
r
f
o
r
m
a
n
c
e
 
o
f
 
p
o
t
e
n
t
i
a
l
 
s
u
b
c
o
n
t
r
a
c
t
o
r
s
 
i
n
 
t
h
e
 

s
e
l
e
c
t
i
o
n
 
p
r
o
c
e
s
s
.
 
 
A
l
s
o
,
 
d
e
s
c
r
i
b
e
 
i
n
n
o
v
a
t
i
v
e
 
m
e
t
h
o
d
s
 
u
s
e
d
 
t
o
 
e
n
s
u
r
e
 
a
n
d
 

m
o
n
i
t
o
r
 
s
a
f
e
 
w
o
r
k
 
p
r
a
c
t
i
c
e
s
 
o
f
 
s
u
b
c
o
n
t
r
a
c
t
o
r
s
.
 
 
T
h
e
 
G
o
v
e
r
n
m
e
n
t
 
c
o
n
s
i
d
e
r
s
 

t
h
e
 
P
r
i
m
e
 
C
o
n
t
r
a
c
t
o
r
 
t
o
 
b
e
 
t
h
e
 
"
c
o
n
t
r
o
l
l
i
n
g
 
a
u
t
h
o
r
i
t
y
"
 
f
o
r
 
a
l
l
 
w
o
r
k
 
s
i
t
e
 

s
a
f
e
t
y
 
a
n
d
 
h
e
a
l
t
h
 
o
f
 
t
h
e
 
s
u
b
c
o
n
t
r
a
c
t
o
r
s
.
 
 
C
o
n
t
r
a
c
t
o
r
s
 
a
r
e
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 

i
n
f
o
r
m
i
n
g
 
t
h
e
i
r
 
s
u
b
c
o
n
t
r
a
c
t
o
r
s
 
o
f
 
t
h
e
 
s
a
f
e
t
y
 
p
r
o
v
i
s
i
o
n
s
 
u
n
d
e
r
 
t
h
e
 
t
e
r
m
s
 
o
f
 

t
h
e
 
c
o
n
t
r
a
c
t
 
a
n
d
 
t
h
e
 
p
e
n
a
l
t
i
e
s
 
f
o
r
 
n
o
n
c
o
m
p
l
i
a
n
c
e
,
 
c
o
o
r
d
i
n
a
t
i
n
g
 
t
h
e
 
w
o
r
k
 
t
o
 

p
r
e
v
e
n
t
 
o
n
e
 
c
r
a
f
t
 
f
r
o
m
 
i
n
t
e
r
f
e
r
i
n
g
 
w
i
t
h
 
o
r
 
c
r
e
a
t
i
n
g
 
h
a
z
a
r
d
o
u
s
 
w
o
r
k
i
n
g
 

c
o
n
d
i
t
i
o
n
s
 
f
o
r
 
o
t
h
e
r
 
c
r
a
f
t
s
,
 
a
n
d
 
i
n
s
p
e
c
t
i
n
g
 
s
u
b
c
o
n
t
r
a
c
t
o
r
 
o
p
e
r
a
t
i
o
n
s
 
t
o
 

e
n
s
u
r
e
 
t
h
a
t
 
a
c
c
i
d
e
n
t
 
p
r
e
v
e
n
t
i
o
n
 
r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
 
a
r
e
 
b
e
i
n
g
 
c
a
r
r
i
e
d
 
o
u
t
.
 
 

T
h
e
 
A
P
P
 
m
u
s
t
 
b
e
 
s
i
g
n
e
d
 
b
y
 
a
n
 
o
f
f
i
c
e
r
 
o
f
 
t
h
e
 
f
i
r
m
 
(
P
r
i
m
e
 
C
o
n
t
r
a
c
t
o
r
 
s
e
n
i
o
r
 

p
e
r
s
o
n
)
,
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
p
r
e
p
a
r
i
n
g
 
t
h
e
 
A
P
P
,
 
t
h
e
 
o
n
-
s
i
t
e
 
s
u
p
e
r
i
n
t
e
n
d
e
n
t
,
 
t
h
e
 

d
e
s
i
g
n
a
t
e
d
 
S
S
H
O
,
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
M
a
n
a
g
e
r
,
 
a
n
d
 
a
n
y
 

d
e
s
i
g
n
a
t
e
d
 
C
e
r
t
i
f
i
e
d
 
S
a
f
e
t
y
 
P
r
o
f
e
s
s
i
o
n
a
l
 
(
C
S
P
)
 
o
r
 
C
e
r
t
i
f
i
e
d
 
H
e
a
l
t
h
 

P
h
y
s
i
c
i
s
t
 
(
C
I
H
)
.
 
 
T
h
e
 
S
S
H
O
 
m
u
s
t
 
p
r
o
v
i
d
e
 
a
n
d
 
m
a
i
n
t
a
i
n
 
t
h
e
 
A
P
P
 
a
n
d
 
a
 
l
o
g
 
o
f
 

s
i
g
n
a
t
u
r
e
s
 
b
y
 
e
a
c
h
 
s
u
b
c
o
n
t
r
a
c
t
o
r
 
f
o
r
e
m
a
n
,
 
a
t
t
e
s
t
i
n
g
 
t
h
a
t
 
t
h
e
y
 
h
a
v
e
 
r
e
a
d
 

a
n
d
 
u
n
d
e
r
s
t
a
n
d
 
t
h
e
 
A
P
P
,
 
a
n
d
 
m
a
k
e
 
t
h
e
 
A
P
P
 
a
n
d
 
l
o
g
 
a
v
a
i
l
a
b
l
e
 
o
n
-
s
i
t
e
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
I
f
 
E
n
g
l
i
s
h
 
i
s
 
n
o
t
 
t
h
e
 
f
o
r
e
m
a
n
'
s
 
p
r
i
m
a
r
y
 
l
a
n
g
u
a
g
e
,
 

t
h
e
 
P
r
i
m
e
 
C
o
n
t
r
a
c
t
o
r
 
m
u
s
t
 
p
r
o
v
i
d
e
 
a
n
 
i
n
t
e
r
p
r
e
t
e
r
.

S
u
b
m
i
t
 
t
h
e
 
A
P
P
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
1
5
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
t
h
e
 

d
a
t
e
 
o
f
 
t
h
e
 
p
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
c
o
n
f
e
r
e
n
c
e
 
f
o
r
 
a
c
c
e
p
t
a
n
c
e
.
 
 
W
o
r
k
 
c
a
n
n
o
t
 

p
r
o
c
e
e
d
 
w
i
t
h
o
u
t
 
a
n
 
a
c
c
e
p
t
e
d
 
A
P
P
.
 
 
O
n
c
e
 
r
e
v
i
e
w
e
d
 
a
n
d
 
a
c
c
e
p
t
e
d
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
t
h
e
 
A
P
P
 
a
n
d
 
a
t
t
a
c
h
m
e
n
t
s
 
w
i
l
l
 
b
e
 
e
n
f
o
r
c
e
d
 
a
s
 
p
a
r
t
 
o
f
 

t
h
e
 
c
o
n
t
r
a
c
t
.
 
 
D
i
s
r
e
g
a
r
d
i
n
g
 
t
h
e
 
p
r
o
v
i
s
i
o
n
s
 
o
f
 
t
h
i
s
 
c
o
n
t
r
a
c
t
 
o
r
 
t
h
e
 

a
c
c
e
p
t
e
d
 
A
P
P
 
i
s
 
c
a
u
s
e
 
f
o
r
 
s
t
o
p
p
i
n
g
 
o
f
 
w
o
r
k
,
 
a
t
 
t
h
e
 
d
i
s
c
r
e
t
i
o
n
 
o
f
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
u
n
t
i
l
 
t
h
e
 
m
a
t
t
e
r
 
h
a
s
 
b
e
e
n
 
r
e
c
t
i
f
i
e
d
.
 
 
C
o
n
t
i
n
u
o
u
s
l
y
 

r
e
v
i
e
w
 
a
n
d
 
a
m
e
n
d
 
t
h
e
 
A
P
P
,
 
a
s
 
n
e
c
e
s
s
a
r
y
,
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
l
i
f
e
 
o
f
 
t
h
e
 

c
o
n
t
r
a
c
t
.
 
 
C
h
a
n
g
e
s
 
t
o
 
t
h
e
 
a
c
c
e
p
t
e
d
 
A
P
P
 
m
u
s
t
 
b
e
 
m
a
d
e
 
w
i
t
h
 
t
h
e
 
k
n
o
w
l
e
d
g
e
 
a
n
d
 

c
o
n
c
u
r
r
e
n
c
e
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
p
r
o
j
e
c
t
 
s
u
p
e
r
i
n
t
e
n
d
e
n
t
,
 
S
S
H
O
 
a
n
d
 

Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
M
a
n
a
g
e
r
.
 
 
I
n
c
o
r
p
o
r
a
t
e
 
u
n
u
s
u
a
l
 
o
r
 
h
i
g
h
-
h
a
z
a
r
d
 
a
c
t
i
v
i
t
i
e
s
 

n
o
t
 
i
d
e
n
t
i
f
i
e
d
 
i
n
 
t
h
e
 
o
r
i
g
i
n
a
l
 
A
P
P
 
a
s
 
t
h
e
y
 
a
r
e
 
d
i
s
c
o
v
e
r
e
d
.
 
 
S
h
o
u
l
d
 
a
n
y
 

s
e
v
e
r
e
 
h
a
z
a
r
d
 
e
x
p
o
s
u
r
e
 
(
i
.
e
.
 
i
m
m
i
n
e
n
t
 
d
a
n
g
e
r
)
 
b
e
c
o
m
e
 
e
v
i
d
e
n
t
,
 
s
t
o
p
 
w
o
r
k
 
i
n
 

t
h
e
 
a
r
e
a
,
 
s
e
c
u
r
e
 
t
h
e
 
a
r
e
a
,
 
a
n
d
 
d
e
v
e
l
o
p
 
a
 
p
l
a
n
 
t
o
 
r
e
m
o
v
e
 
t
h
e
 
e
x
p
o
s
u
r
e
 
a
n
d
 

c
o
n
t
r
o
l
 
t
h
e
 
h
a
z
a
r
d
.
 
 
N
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
i
t
h
i
n
 
2
4
 
h
o
u
r
s
 
o
f
 

d
i
s
c
o
v
e
r
y
.
 
 
E
l
i
m
i
n
a
t
e
 
a
n
d
 
r
e
m
o
v
e
 
t
h
e
 
h
a
z
a
r
d
.
 
 
I
n
 
t
h
e
 
i
n
t
e
r
i
m
,
 
t
a
k
e
 
a
l
l
 

n
e
c
e
s
s
a
r
y
 
a
c
t
i
o
n
 
t
o
 
r
e
s
t
o
r
e
 
a
n
d
 
m
a
i
n
t
a
i
n
 
s
a
f
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s
 
i
n
 
o
r
d
e
r
 

t
o
 
s
a
f
e
g
u
a
r
d
 
o
n
s
i
t
e
 
p
e
r
s
o
n
n
e
l
,
 
v
i
s
i
t
o
r
s
,
 
t
h
e
 
p
u
b
l
i
c
 
(
a
s
 
d
e
f
i
n
e
d
 
b
y
 

A
S
S
E
/
S
A
F
E
 
A
1
0
.
3
4
)
,
 
a
n
d
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
.

1
.
7
.
1
 
 
 
N
a
m
e
s
 
a
n
d
 
Q
u
a
l
i
f
i
c
a
t
i
o
n
s

P
r
o
v
i
d
e
 
p
l
a
n
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
u
t
l
i
n
e
d
 
i
n
 
A
p
p
e
n
d
i
x
 
A
 

o
f
 
E
M
 
3
8
5
-
1
-
1
,
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

a
.
 
 
N
a
m
e
s
 
a
n
d
 
q
u
a
l
i
f
i
c
a
t
i
o
n
s
 
(
r
e
s
u
m
e
s
 
i
n
c
l
u
d
i
n
g
 
e
d
u
c
a
t
i
o
n
,
 
t
r
a
i
n
i
n
g
,
 

e
x
p
e
r
i
e
n
c
e
 
a
n
d
 
c
e
r
t
i
f
i
c
a
t
i
o
n
s
)
 
o
f
 
s
i
t
e
 
s
a
f
e
t
y
 
a
n
d
 
h
e
a
l
t
h
 
p
e
r
s
o
n
n
e
l
 

d
e
s
i
g
n
a
t
e
d
 
t
o
 
p
e
r
f
o
r
m
 
w
o
r
k
 
o
n
 
t
h
i
s
 
p
r
o
j
e
c
t
 
t
o
 
i
n
c
l
u
d
e
 
t
h
e
 
d
e
s
i
g
n
a
t
e
d
 

S
i
t
e
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
O
f
f
i
c
e
r
 
a
n
d
 
o
t
h
e
r
 
c
o
m
p
e
t
e
n
t
 
a
n
d
 
q
u
a
l
i
f
i
e
d
 

p
e
r
s
o
n
n
e
l
 
t
o
 
b
e
 
u
s
e
d
.
 
 
S
p
e
c
i
f
y
 
t
h
e
 
d
u
t
i
e
s
 
o
f
 
e
a
c
h
 
p
o
s
i
t
i
o
n
.

b
.
 
 
Q
u
a
l
i
f
i
c
a
t
i
o
n
s
 
o
f
 
c
o
m
p
e
t
e
n
t
 
a
n
d
 
o
f
 
q
u
a
l
i
f
i
e
d
 
p
e
r
s
o
n
s
.
 
 
A
s
 
a
 
m
i
n
i
m
u
m
,
 

d
e
s
i
g
n
a
t
e
 
a
n
d
 
s
u
b
m
i
t
 
q
u
a
l
i
f
i
c
a
t
i
o
n
s
 
o
f
 
c
o
m
p
e
t
e
n
t
 
p
e
r
s
o
n
s
 
f
o
r
 
e
a
c
h
 
o
f
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
m
a
j
o
r
 
a
r
e
a
s
:
 
e
x
c
a
v
a
t
i
o
n
;
 
s
c
a
f
f
o
l
d
i
n
g
;
 
f
a
l
l
 
p
r
o
t
e
c
t
i
o
n
;
 

h
a
z
a
r
d
o
u
s
 
e
n
e
r
g
y
;
 
c
o
n
f
i
n
e
d
 
s
p
a
c
e
;
 
h
e
a
l
t
h
 
h
a
z
a
r
d
 
r
e
c
o
g
n
i
t
i
o
n
,
 

e
v
a
l
u
a
t
i
o
n
 
a
n
d
 
c
o
n
t
r
o
l
 
o
f
 
c
h
e
m
i
c
a
l
,
 
p
h
y
s
i
c
a
l
 
a
n
d
 
b
i
o
l
o
g
i
c
a
l
 
a
g
e
n
t
s
;
 

a
n
d
 
p
e
r
s
o
n
a
l
 
p
r
o
t
e
c
t
i
v
e
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
c
l
o
t
h
i
n
g
 
t
o
 
i
n
c
l
u
d
e
 
s
e
l
e
c
t
i
o
n
,
 

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
6
 
 
P
a
g
e
 
1
0



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

u
s
e
 
a
n
d
 
m
a
i
n
t
e
n
a
n
c
e
.

1
.
7
.
2
 
 
 
P
l
a
n
s

P
r
o
v
i
d
e
 
p
l
a
n
s
 
i
n
 
t
h
e
 
A
P
P
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
u
t
l
i
n
e
d
 
i
n
 

A
p
p
e
n
d
i
x
 
A
 
o
f
 
E
M
 
3
8
5
-
1
-
1
,
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

1
.
7
.
2
.
1
 
 
 
S
t
a
n
d
a
r
d
 
L
i
f
t
 
P
l
a
n
 
(
S
L
P
)

P
l
a
n
 
l
i
f
t
s
 
t
o
 
a
v
o
i
d
 
s
i
t
u
a
t
i
o
n
s
 
w
h
e
r
e
 
t
h
e
 
o
p
e
r
a
t
o
r
 
c
a
n
n
o
t
 
m
a
i
n
t
a
i
n
 
s
a
f
e
 

c
o
n
t
r
o
l
 
o
f
 
t
h
e
 
l
i
f
t
.
 
 
P
r
e
p
a
r
e
 
a
 
w
r
i
t
t
e
n
 
S
L
P
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
,
 

S
e
c
t
i
o
n
 
1
6
.
A
.
0
3
,
 
u
s
i
n
g
 
F
o
r
m
 
1
6
-
2
 
f
o
r
 
e
v
e
r
y
 
l
i
f
t
 
o
r
 
s
e
r
i
e
s
 
o
f
 
l
i
f
t
s
 
(
i
f
 

d
u
t
y
 
c
y
c
l
e
 
o
r
 
r
o
u
t
i
n
e
 
l
i
f
t
s
 
a
r
e
 
b
e
i
n
g
 
p
e
r
f
o
r
m
e
d
)
.
 
 
T
h
e
 
S
L
P
 
m
u
s
t
 
b
e
 

d
e
v
e
l
o
p
e
d
,
 
r
e
v
i
e
w
e
d
 
a
n
d
 
a
c
c
e
p
t
e
d
 
b
y
 
a
l
l
 
p
e
r
s
o
n
n
e
l
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
l
i
f
t
 
i
n
 

c
o
n
j
u
n
c
t
i
o
n
 
w
i
t
h
 
t
h
e
 
a
s
s
o
c
i
a
t
e
d
 
A
H
A
.
 
 
S
i
g
n
a
t
u
r
e
 
o
n
 
t
h
e
 
A
H
A
 
c
o
n
s
t
i
t
u
t
e
s
 

a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
e
 
p
l
a
n
.
 
 
M
a
i
n
t
a
i
n
 
t
h
e
 
S
L
P
 
o
n
 
t
h
e
 
L
H
E
 
f
o
r
 
t
h
e
 
c
u
r
r
e
n
t
 

l
i
f
t
(
s
)
 
b
e
i
n
g
 
m
a
d
e
.
 
 
M
a
i
n
t
a
i
n
 
h
i
s
t
o
r
i
c
a
l
 
S
L
P
s
 
f
o
r
 
a
 
m
i
n
i
m
u
m
 
o
f
 
3
 
m
o
n
t
h
s
.

1
.
7
.
2
.
2
 
 
 
C
r
i
t
i
c
a
l
 
L
i
f
t
 
P
l
a
n
 
-
 
C
r
a
n
e
 
o
r
 
L
o
a
d
 
H
a
n
d
l
i
n
g
 
E
q
u
i
p
m
e
n
t

P
r
o
v
i
d
e
 
a
 
C
r
i
t
i
c
a
l
 
L
i
f
t
 
P
l
a
n
 
a
s
 
r
e
q
u
i
r
e
d
 
b
y
 
E
M
 
3
8
5
-
1
-
1
,
 
S
e
c
t
i
o
n
 
1
6
.
H
.
0
1
,
 

u
s
i
n
g
 
F
o
r
m
 
1
6
-
3
.
 
 
I
n
 
a
d
d
i
t
i
o
n
,
 
C
r
i
t
i
c
a
l
 
L
i
f
t
 
P
l
a
n
s
 
a
r
e
 
r
e
q
u
i
r
e
d
 
f
o
r
 
t
h
e
 

f
o
l
l
o
w
i
n
g
:

a
.
 
 
W
h
e
n
 
w
o
r
k
i
n
g
 
a
r
o
u
n
d
 
e
n
e
r
g
i
z
e
d
 
p
o
w
e
r
 
l
i
n
e
s
 
w
h
e
r
e
 
t
h
e
 
w
o
r
k
 
w
i
l
l
 
g
e
t
 

c
l
o
s
e
r
 
t
h
a
n
 
t
h
e
 
m
i
n
i
m
u
m
 
c
l
e
a
r
a
n
c
e
 
d
i
s
t
a
n
c
e
 
i
n
 
E
M
 
3
8
5
-
1
-
1
 
T
a
b
l
e
 
1
6
-
1
.

b
.
 
 
F
o
r
 
l
i
f
t
s
 
w
i
t
h
 
a
n
t
i
c
i
p
a
t
e
d
 
b
i
n
d
i
n
g
 
c
o
n
d
i
t
i
o
n
s
.

c
.
 
 
W
h
e
n
 
e
r
e
c
t
i
n
g
 
c
r
a
n
e
s
.

1
.
7
.
2
.
2
.
1
 
 
 
C
r
i
t
i
c
a
l
 
L
i
f
t
 
P
l
a
n
 
P
l
a
n
n
i
n
g
 
a
n
d
 
S
c
h
e
d
u
l
e

C
r
i
t
i
c
a
l
 
l
i
f
t
s
 
r
e
q
u
i
r
e
 
d
e
t
a
i
l
e
d
 
p
l
a
n
n
i
n
g
 
a
n
d
 
a
d
d
i
t
i
o
n
a
l
 
o
r
 
u
n
u
s
u
a
l
 
s
a
f
e
t
y
 

p
r
e
c
a
u
t
i
o
n
s
.
 
 
D
e
v
e
l
o
p
 
a
n
d
 
s
u
b
m
i
t
 
a
 
c
r
i
t
i
c
a
l
 
l
i
f
t
 
p
l
a
n
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
3
0
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
c
r
i
t
i
c
a
l
 
l
i
f
t
.
 
 
C
o
m
p
l
y
 
w
i
t
h
 
l
o
a
d
 
t
e
s
t
i
n
g
 

r
e
q
u
i
r
e
m
e
n
t
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
,
 
S
e
c
t
i
o
n
 
1
6
.
F
.
0
3
.

1
.
7
.
2
.
2
.
2
 
 
 
L
i
f
t
s
 
o
f
 
P
e
r
s
o
n
n
e
l

I
n
 
a
d
d
i
t
i
o
n
 
t
o
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
E
M
 
3
8
5
-
1
-
1
,
 
S
e
c
t
i
o
n
 
1
6
.
H
.
0
2
,
 
f
o
r
 
l
i
f
t
s
 

o
f
 
p
e
r
s
o
n
n
e
l
,
 
d
e
m
o
n
s
t
r
a
t
e
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 

2
9
 
C
F
R
 
1
9
2
6
.
1
4
0
0
 
a
n
d
 
E
M
 
3
8
5
-
1
-
1
,
 
S
e
c
t
i
o
n
 
1
6
.
T
.
 

1
.
7
.
2
.
3
 
 
 
M
u
l
t
i
-
P
u
r
p
o
s
e
 
M
a
c
h
i
n
e
s
,
 
M
a
t
e
r
i
a
l
 
H
a
n
d
l
i
n
g
 
E
q
u
i
p
m
e
n
t
,
 
a
n
d
 

C
o
n
s
t
r
u
c
t
i
o
n
 
E
q
u
i
p
m
e
n
t
 
L
i
f
t
 
P
l
a
n

M
u
l
t
i
-
p
u
r
p
o
s
e
 
m
a
c
h
i
n
e
s
,
 
m
a
t
e
r
i
a
l
 
h
a
n
d
l
i
n
g
 
e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 

e
q
u
i
p
m
e
n
t
 
u
s
e
d
 
t
o
 
l
i
f
t
 
l
o
a
d
s
 
t
h
a
t
 
a
r
e
 
s
u
s
p
e
n
d
e
d
 
b
y
 
r
i
g
g
i
n
g
 
g
e
a
r
,
 
r
e
q
u
i
r
e
 

p
r
o
o
f
 
o
f
 
a
u
t
h
o
r
i
z
a
t
i
o
n
 
f
r
o
m
 
t
h
e
 
m
a
c
h
i
n
e
 
O
E
M
 
t
h
a
t
 
t
h
e
 
m
a
c
h
i
n
e
 
i
s
 
c
a
p
a
b
l
e
 
o
f
 

m
a
k
i
n
g
 
l
i
f
t
s
 
o
f
 
l
o
a
d
s
 
s
u
s
p
e
n
d
e
d
 
b
y
 
r
i
g
g
i
n
g
 
e
q
u
i
p
m
e
n
t
.
 
 
W
r
i
t
t
e
n
 
a
p
p
r
o
v
a
l
 

f
r
o
m
 
a
 
q
u
a
l
i
f
i
e
d
 
r
e
g
i
s
t
e
r
e
d
 
p
r
o
f
e
s
s
i
o
n
a
l
 
e
n
g
i
n
e
e
r
,
 
a
f
t
e
r
 
a
 
s
a
f
e
t
y
 
a
n
a
l
y
s
i
s
 

i
s
 
p
e
r
f
o
r
m
e
d
,
 
i
s
 
a
l
l
o
w
e
d
 
i
n
 
l
i
e
u
 
o
f
 
t
h
e
 
O
E
M
'
s
 
a
p
p
r
o
v
a
l
.
 
 
D
e
m
o
n
s
t
r
a
t
e
 
t
h
a
t
 

t
h
e
 
o
p
e
r
a
t
o
r
 
i
s
 
p
r
o
p
e
r
l
y
 
t
r
a
i
n
e
d
 
a
n
d
 
t
h
a
t
 
t
h
e
 
e
q
u
i
p
m
e
n
t
 
i
s
 
p
r
o
p
e
r
l
y
 

c
o
n
f
i
g
u
r
e
d
 
t
o
 
m
a
k
e
 
s
u
c
h
 
l
i
f
t
s
 
a
n
d
 
i
s
 
e
q
u
i
p
p
e
d
 
w
i
t
h
 
a
 
l
o
a
d
 
c
h
a
r
t
.

1
.
7
.
2
.
4
 
 
 
F
a
l
l
 
P
r
o
t
e
c
t
i
o
n
 
a
n
d
 
P
r
e
v
e
n
t
i
o
n
 
(
F
P
&
P
)
 
P
l
a
n

T
h
e
 
p
l
a
n
 
m
u
s
t
 
c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
E
M
 
3
8
5
-
1
-
1
,
 
S
e
c
t
i
o
n
 
2
1
.
D
 
a
n
d
 

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
6
 
 
P
a
g
e
 
1
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

A
S
S
E
/
S
A
F
E
 
Z
3
5
9
.
2
,
 
b
e
 
s
i
t
e
 
s
p
e
c
i
f
i
c
,
 
a
n
d
 
a
d
d
r
e
s
s
 
a
l
l
 
f
a
l
l
 
h
a
z
a
r
d
s
 
i
n
 
t
h
e
 

w
o
r
k
 
p
l
a
c
e
 
a
n
d
 
d
u
r
i
n
g
 
d
i
f
f
e
r
e
n
t
 
p
h
a
s
e
s
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
A
d
d
r
e
s
s
 
h
o
w
 
t
o
 

p
r
o
t
e
c
t
 
a
n
d
 
p
r
e
v
e
n
t
 
w
o
r
k
e
r
s
 
f
r
o
m
 
f
a
l
l
i
n
g
 
t
o
 
l
o
w
e
r
 
l
e
v
e
l
s
 
w
h
e
n
 
t
h
e
y
 
a
r
e
 

e
x
p
o
s
e
d
 
t
o
 
f
a
l
l
 
h
a
z
a
r
d
s
 
a
b
o
v
e
 
6
 
f
e
e
t
.
 
 
A
 
c
o
m
p
e
t
e
n
t
 
p
e
r
s
o
n
 
o
r
 
q
u
a
l
i
f
i
e
d
 

p
e
r
s
o
n
 
f
o
r
 
f
a
l
l
 
p
r
o
t
e
c
t
i
o
n
 
m
u
s
t
 
p
r
e
p
a
r
e
 
a
n
d
 
s
i
g
n
 
t
h
e
 
p
l
a
n
 
d
o
c
u
m
e
n
t
a
t
i
o
n
.
 
 

I
n
c
l
u
d
e
 
f
a
l
l
 
p
r
o
t
e
c
t
i
o
n
 
a
n
d
 
p
r
e
v
e
n
t
i
o
n
 
s
y
s
t
e
m
s
,
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
m
e
t
h
o
d
s
 

e
m
p
l
o
y
e
d
 
f
o
r
 
e
v
e
r
y
 
p
h
a
s
e
 
o
f
 
w
o
r
k
,
 
r
o
l
e
s
 
a
n
d
 
r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
,
 
a
s
s
i
s
t
e
d
 

r
e
s
c
u
e
,
 
s
e
l
f
-
r
e
s
c
u
e
 
a
n
d
 
e
v
a
c
u
a
t
i
o
n
 
p
r
o
c
e
d
u
r
e
s
,
 
t
r
a
i
n
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
,
 
a
n
d
 

m
o
n
i
t
o
r
i
n
g
 
m
e
t
h
o
d
s
.
 
 
R
e
v
i
e
w
 
a
n
d
 
r
e
v
i
s
e
,
 
a
s
 
n
e
c
e
s
s
a
r
y
,
 
t
h
e
 
F
a
l
l
 
P
r
o
t
e
c
t
i
o
n
 

a
n
d
 
P
r
e
v
e
n
t
i
o
n
 
P
l
a
n
 
d
o
c
u
m
e
n
t
a
t
i
o
n
 
a
s
 
c
o
n
d
i
t
i
o
n
s
 
c
h
a
n
g
e
,
 
b
u
t
 
a
t
 
a
 
m
i
n
i
m
u
m
 

e
v
e
r
y
 
s
i
x
 
m
o
n
t
h
s
,
 
f
o
r
 
l
e
n
g
t
h
y
 
p
r
o
j
e
c
t
s
,
 
r
e
f
l
e
c
t
i
n
g
 
a
n
y
 
c
h
a
n
g
e
s
 
d
u
r
i
n
g
 
t
h
e
 

c
o
u
r
s
e
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
d
u
e
 
t
o
 
c
h
a
n
g
e
s
 
i
n
 
p
e
r
s
o
n
n
e
l
,
 
e
q
u
i
p
m
e
n
t
,
 
s
y
s
t
e
m
s
 
o
r
 

w
o
r
k
 
h
a
b
i
t
s
.
 
 
K
e
e
p
 
a
n
d
 
m
a
i
n
t
a
i
n
 
t
h
e
 
a
c
c
e
p
t
e
d
 
F
a
l
l
 
P
r
o
t
e
c
t
i
o
n
 
a
n
d
 

P
r
e
v
e
n
t
i
o
n
 
P
l
a
n
 
d
o
c
u
m
e
n
t
a
t
i
o
n
 
a
t
 
t
h
e
 
j
o
b
 
s
i
t
e
 
f
o
r
 
t
h
e
 
d
u
r
a
t
i
o
n
 
o
f
 
t
h
e
 

p
r
o
j
e
c
t
.
 
 
I
n
c
l
u
d
e
 
t
h
e
 
F
a
l
l
 
P
r
o
t
e
c
t
i
o
n
 
a
n
d
 
P
r
e
v
e
n
t
i
o
n
 
P
l
a
n
 
d
o
c
u
m
e
n
t
a
t
i
o
n
 
i
n
 

t
h
e
 
A
c
c
i
d
e
n
t
 
P
r
e
v
e
n
t
i
o
n
 
P
l
a
n
 
(
A
P
P
)
.

1
.
7
.
2
.
5
 
 
 
R
e
s
c
u
e
 
a
n
d
 
E
v
a
c
u
a
t
i
o
n
 
P
l
a
n

P
r
o
v
i
d
e
 
a
 
R
e
s
c
u
e
 
a
n
d
 
E
v
a
c
u
a
t
i
o
n
 
P
l
a
n
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
 
S
e
c
t
i
o
n
 

2
1
.
N
 
a
n
d
 
A
S
S
E
/
S
A
F
E
 
Z
3
5
9
.
2
,
 
a
n
d
 
i
n
c
l
u
d
e
 
i
n
 
t
h
e
 
F
P
&
P
 
P
l
a
n
 
a
n
d
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 

A
P
P
.
 
 
I
n
c
l
u
d
e
 
a
 
d
e
t
a
i
l
e
d
 
d
i
s
c
u
s
s
i
o
n
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:
 
m
e
t
h
o
d
s
 
o
f
 
r
e
s
c
u
e
;
 

m
e
t
h
o
d
s
 
o
f
 
s
e
l
f
-
r
e
s
c
u
e
;
 
e
q
u
i
p
m
e
n
t
 
u
s
e
d
;
 
t
r
a
i
n
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
;
 
s
p
e
c
i
a
l
i
z
e
d
 

t
r
a
i
n
i
n
g
 
f
o
r
 
t
h
e
 
r
e
s
c
u
e
r
s
;
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
r
e
q
u
e
s
t
i
n
g
 
r
e
s
c
u
e
 
a
n
d
 
m
e
d
i
c
a
l
 

a
s
s
i
s
t
a
n
c
e
;
 
a
n
d
 
t
r
a
n
s
p
o
r
t
a
t
i
o
n
 
r
o
u
t
e
s
 
t
o
 
a
 
m
e
d
i
c
a
l
 
f
a
c
i
l
i
t
y
.

1
.
7
.
2
.
6
 
 
 
E
x
c
a
v
a
t
i
o
n
 
P
l
a
n

I
d
e
n
t
i
f
y
 
t
h
e
 
s
a
f
e
t
y
 
a
n
d
 
h
e
a
l
t
h
 
a
s
p
e
c
t
s
 
o
f
 
e
x
c
a
v
a
t
i
o
n
,
 
a
n
d
 
p
r
o
v
i
d
e
 
a
n
d
 

p
r
e
p
a
r
e
 
t
h
e
 
p
l
a
n
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
,
 
S
e
c
t
i
o
n
 
2
5
.
A
 
a
n
d
 
S
e
c
t
i
o
n
 

0
2
 
6
1
 
1
3
 
E
X
C
A
V
A
T
I
O
N
 
A
N
D
 
H
A
N
D
L
I
N
G
 
O
F
 
C
O
N
T
A
M
I
N
A
T
E
D
 
M
A
T
E
R
I
A
L
S
.

1
.
7
.
2
.
7
 
 
 
S
i
t
e
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
P
l
a
n

I
d
e
n
t
i
f
y
 
t
h
e
 
s
a
f
e
t
y
 
a
n
d
 
h
e
a
l
t
h
 
a
s
p
e
c
t
s
,
 
a
n
d
 
p
r
e
p
a
r
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

S
e
c
t
i
o
n
 
0
1
 
3
5
 
2
9
.
1
3
 
H
E
A
L
T
H
,
 
S
A
F
E
T
Y
,
 
A
N
D
 
E
M
E
R
G
E
N
C
Y
 
R
E
S
P
O
N
S
E
 
P
R
O
C
E
D
U
R
E
S
 
F
O
R
 

C
O
N
T
A
M
I
N
A
T
E
D
 
S
I
T
E
S
.

1
.
7
.
2
.
8
 
 
 
S
i
t
e
 
D
e
m
o
l
i
t
i
o
n
 
P
l
a
n

I
d
e
n
t
i
f
y
 
t
h
e
 
s
a
f
e
t
y
 
a
n
d
 
h
e
a
l
t
h
 
a
s
p
e
c
t
s
,
 
a
n
d
 
p
r
e
p
a
r
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

S
e
c
t
i
o
n
 
0
2
 
4
1
 
0
0
 
D
E
M
O
L
I
T
I
O
N
 
a
n
d
 
r
e
f
e
r
e
n
c
e
d
 
s
o
u
r
c
e
s
.

1
.
8
 
 
 
A
C
T
I
V
I
T
Y
 
H
A
Z
A
R
D
 
A
N
A
L
Y
S
I
S
 
(
A
H
A
)

B
e
f
o
r
e
 
b
e
g
i
n
n
i
n
g
 
e
a
c
h
 
a
c
t
i
v
i
t
y
,
 
t
a
s
k
 
o
r
 
D
e
f
i
n
a
b
l
e
 
F
e
a
t
u
r
e
 
o
f
 
W
o
r
k
 
(
D
F
O
W
)
 

i
n
v
o
l
v
i
n
g
 
a
 
t
y
p
e
 
o
f
 
w
o
r
k
 
p
r
e
s
e
n
t
i
n
g
 
h
a
z
a
r
d
s
 
n
o
t
 
e
x
p
e
r
i
e
n
c
e
d
 
i
n
 
p
r
e
v
i
o
u
s
 

p
r
o
j
e
c
t
 
o
p
e
r
a
t
i
o
n
s
,
 
o
r
 
w
h
e
r
e
 
a
 
n
e
w
 
w
o
r
k
 
c
r
e
w
 
o
r
 
s
u
b
c
o
n
t
r
a
c
t
o
r
 
i
s
 
t
o
 

p
e
r
f
o
r
m
 
t
h
e
 
w
o
r
k
,
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
(
s
)
 
p
e
r
f
o
r
m
i
n
g
 
t
h
a
t
 
w
o
r
k
 
a
c
t
i
v
i
t
y
 
m
u
s
t
 

p
r
e
p
a
r
e
 
a
n
 
A
H
A
.
 
 
A
H
A
s
 
m
u
s
t
 
b
e
 
d
e
v
e
l
o
p
e
d
 
b
y
 
t
h
e
 
P
r
i
m
e
 
C
o
n
t
r
a
c
t
o
r
,
 

s
u
b
c
o
n
t
r
a
c
t
o
r
,
 
o
r
 
s
u
p
p
l
i
e
r
 
p
e
r
f
o
r
m
i
n
g
 
t
h
e
 
w
o
r
k
,
 
a
n
d
 
p
r
o
v
i
d
e
d
 
f
o
r
 
P
r
i
m
e
 

C
o
n
t
r
a
c
t
o
r
 
r
e
v
i
e
w
 
a
n
d
 
a
p
p
r
o
v
a
l
 
b
e
f
o
r
e
 
s
u
b
m
i
t
t
i
n
g
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
.
 
 
A
H
A
s
 
m
u
s
t
 
b
e
 
s
i
g
n
e
d
 
b
y
 
t
h
e
 
S
S
H
O
,
 
S
u
p
e
r
i
n
t
e
n
d
e
n
t
,
 
Q
C
 
M
a
n
a
g
e
r
 
a
n
d
 

t
h
e
 
s
u
b
c
o
n
t
r
a
c
t
o
r
 
F
o
r
e
m
a
n
 
p
e
r
f
o
r
m
i
n
g
 
t
h
e
 
w
o
r
k
.
 
 
F
o
r
m
a
t
 
t
h
e
 
A
H
A
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
,
 
S
e
c
t
i
o
n
 
1
 
o
r
 
a
s
 
d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
.
 
 
S
u
b
m
i
t
 
t
h
e
 
A
H
A
 
f
o
r
 
r
e
v
i
e
w
 
a
t
 
l
e
a
s
t
 
1
5
 
w
o
r
k
i
n
g
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
t
h
e
 

s
t
a
r
t
 
o
f
 
e
a
c
h
 
a
c
t
i
v
i
t
y
 
t
a
s
k
,
 
o
r
 
D
F
O
W
.
 
 
T
h
e
 
G
o
v
e
r
n
m
e
n
t
 
r
e
s
e
r
v
e
s
 
t
h
e
 
r
i
g
h
t
 

t
o
 
r
e
q
u
i
r
e
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
t
o
 
r
e
v
i
s
e
 
a
n
d
 
r
e
s
u
b
m
i
t
 
t
h
e
 
A
H
A
 
i
f
 
i
t
 
f
a
i
l
s
 
t
o
 

e
f
f
e
c
t
i
v
e
l
y
 
i
d
e
n
t
i
f
y
 
t
h
e
 
w
o
r
k
 
s
e
q
u
e
n
c
e
s
,
 
s
p
e
c
i
f
i
c
 
a
n
t
i
c
i
p
a
t
e
d
 
h
a
z
a
r
d
s
,
 

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
6
 
 
P
a
g
e
 
1
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

s
i
t
e
 
c
o
n
d
i
t
i
o
n
s
,
 
e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
p
e
r
s
o
n
n
e
l
 
a
n
d
 
t
h
e
 
c
o
n
t
r
o
l
 
m
e
a
s
u
r
e
s
 

t
o
 
b
e
 
i
m
p
l
e
m
e
n
t
e
d
.

A
H
A
s
 
m
u
s
t
 
i
d
e
n
t
i
f
y
 
c
o
m
p
e
t
e
n
t
 
p
e
r
s
o
n
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
p
h
a
s
e
s
 
i
n
v
o
l
v
i
n
g
 
h
i
g
h
 

r
i
s
k
 
a
c
t
i
v
i
t
i
e
s
,
 
i
n
c
l
u
d
i
n
g
 
c
r
a
n
e
 
a
n
d
 
r
i
g
g
i
n
g
,
 
e
x
c
a
v
a
t
i
o
n
s
,
 
t
r
e
n
c
h
i
n
g
,
 
a
n
d
 

f
a
l
l
 
p
r
o
t
e
c
t
i
o
n
.

1
.
8
.
1
 
 
 
A
H
A
 
M
a
n
a
g
e
m
e
n
t

R
e
v
i
e
w
 
t
h
e
 
A
H
A
 
l
i
s
t
 
p
e
r
i
o
d
i
c
a
l
l
y
 
(
a
t
 
l
e
a
s
t
 
m
o
n
t
h
l
y
)
 
a
t
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 

s
u
p
e
r
v
i
s
o
r
y
 
s
a
f
e
t
y
 
m
e
e
t
i
n
g
,
 
a
n
d
 
u
p
d
a
t
e
 
a
s
 
n
e
c
e
s
s
a
r
y
 
w
h
e
n
 
p
r
o
c
e
d
u
r
e
s
,
 

s
c
h
e
d
u
l
i
n
g
,
 
o
r
 
h
a
z
a
r
d
s
 
c
h
a
n
g
e
.
 
 
U
s
e
 
t
h
e
 
A
H
A
 
d
u
r
i
n
g
 
d
a
i
l
y
 
i
n
s
p
e
c
t
i
o
n
s
 
b
y
 

t
h
e
 
S
S
H
O
 
t
o
 
e
n
s
u
r
e
 
t
h
e
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
a
n
d
 
e
f
f
e
c
t
i
v
e
n
e
s
s
 
o
f
 
t
h
e
 
r
e
q
u
i
r
e
d
 

s
a
f
e
t
y
 
a
n
d
 
h
e
a
l
t
h
 
c
o
n
t
r
o
l
s
 
f
o
r
 
t
h
a
t
 
w
o
r
k
 
a
c
t
i
v
i
t
y
.

1
.
8
.
2
 
 
 
A
H
A
 
S
i
g
n
a
t
u
r
e
 
L
o
g

E
a
c
h
 
e
m
p
l
o
y
e
e
 
p
e
r
f
o
r
m
i
n
g
 
w
o
r
k
 
a
s
 
p
a
r
t
 
o
f
 
a
n
 
a
c
t
i
v
i
t
y
,
 
t
a
s
k
 
o
r
 
D
F
O
W
 
m
u
s
t
 

r
e
v
i
e
w
 
t
h
e
 
A
H
A
 
f
o
r
 
t
h
a
t
 
w
o
r
k
 
a
n
d
 
s
i
g
n
 
a
 
s
i
g
n
a
t
u
r
e
 
l
o
g
 
s
p
e
c
i
f
i
c
a
l
l
y
 

m
a
i
n
t
a
i
n
e
d
 
f
o
r
 
t
h
a
t
 
A
H
A
 
p
r
i
o
r
 
t
o
 
s
t
a
r
t
i
n
g
 
w
o
r
k
 
o
n
 
t
h
a
t
 
a
c
t
i
v
i
t
y
.
 
 
T
h
e
 
S
S
H
O
 

m
u
s
t
 
m
a
i
n
t
a
i
n
 
a
 
s
i
g
n
a
t
u
r
e
 
l
o
g
 
o
n
 
s
i
t
e
 
f
o
r
 
e
v
e
r
y
 
A
H
A
.
 
 
P
r
o
v
i
d
e
 
e
m
p
l
o
y
e
e
s
 

w
h
o
s
e
 
p
r
i
m
a
r
y
 
l
a
n
g
u
a
g
e
 
i
s
 
o
t
h
e
r
 
t
h
a
n
 
E
n
g
l
i
s
h
,
 
w
i
t
h
 
a
n
 
i
n
t
e
r
p
r
e
t
e
r
 
t
o
 

e
n
s
u
r
e
 
a
 
c
l
e
a
r
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e
 
A
H
A
 
a
n
d
 
i
t
s
 
c
o
n
t
e
n
t
s
.

1
.
9
 
 
 
D
I
S
P
L
A
Y
 
O
F
 
S
A
F
E
T
Y
 
I
N
F
O
R
M
A
T
I
O
N

1
.
9
.
1
 
 
 
S
a
f
e
t
y
 
B
u
l
l
e
t
i
n
 
B
o
a
r
d

W
i
t
h
i
n
 
o
n
e
 
c
a
l
e
n
d
a
r
 
d
a
y
(
s
)
 
a
f
t
e
r
 
c
o
m
m
e
n
c
e
m
e
n
t
 
o
f
 
w
o
r
k
,
 
e
r
e
c
t
 
a
 
s
a
f
e
t
y
 

b
u
l
l
e
t
i
n
 
b
o
a
r
d
 
a
t
 
t
h
e
 
j
o
b
 
s
i
t
e
.
 
 
W
h
e
r
e
 
s
i
z
e
,
 
d
u
r
a
t
i
o
n
,
 
o
r
 
l
o
g
i
s
t
i
c
s
 
o
f
 

p
r
o
j
e
c
t
 
d
o
 
n
o
t
 
f
a
c
i
l
i
t
a
t
e
 
a
 
b
u
l
l
e
t
i
n
 
b
o
a
r
d
,
 
a
n
 
a
l
t
e
r
n
a
t
i
v
e
 
m
e
t
h
o
d
,
 

a
c
c
e
p
t
a
b
l
e
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
t
h
a
t
 
i
s
 
a
c
c
e
s
s
i
b
l
e
 
a
n
d
 
i
n
c
l
u
d
e
s
 
a
l
l
 

m
a
n
d
a
t
o
r
y
 
i
n
f
o
r
m
a
t
i
o
n
 
f
o
r
 
e
m
p
l
o
y
e
e
 
a
n
d
 
v
i
s
i
t
o
r
 
r
e
v
i
e
w
,
 
m
a
y
 
b
e
 
d
e
e
m
e
d
 
a
s
 

m
e
e
t
i
n
g
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
 
f
o
r
 
a
 
b
u
l
l
e
t
i
n
 
b
o
a
r
d
.
 
 
I
n
c
l
u
d
e
 
a
n
d
 
m
a
i
n
t
a
i
n
 

i
n
f
o
r
m
a
t
i
o
n
 
o
n
 
s
a
f
e
t
y
 
b
u
l
l
e
t
i
n
 
b
o
a
r
d
 
a
s
 
r
e
q
u
i
r
e
d
 
b
y
 
E
M
 
3
8
5
-
1
-
1
,
 
S
e
c
t
i
o
n
 

0
1
.
A
.
0
7
.

1
.
9
.
2
 
 
 
S
a
f
e
t
y
 
a
n
d
 
O
c
c
u
p
a
t
i
o
n
a
l
 
H
e
a
l
t
h
 
(
S
O
H
)
 
D
e
f
i
c
i
e
n
c
y
 
T
r
a
c
k
i
n
g
 
S
y
s
t
e
m

E
s
t
a
b
l
i
s
h
 
a
 
S
O
H
 
d
e
f
i
c
i
e
n
c
y
 
t
r
a
c
k
i
n
g
 
s
y
s
t
e
m
 
t
h
a
t
 
l
i
s
t
s
 
a
n
d
 
m
o
n
i
t
o
r
s
 
t
h
e
 

s
t
a
t
u
s
 
o
f
 
S
O
H
 
d
e
f
i
c
i
e
n
c
i
e
s
 
i
n
 
c
h
r
o
n
o
l
o
g
i
c
a
l
 
o
r
d
e
r
.
 
 
U
s
e
 
t
h
e
 
t
r
a
c
k
i
n
g
 

s
y
s
t
e
m
 
t
o
 
e
v
a
l
u
a
t
e
 
t
h
e
 
e
f
f
e
c
t
i
v
e
n
e
s
s
 
o
f
 
t
h
e
 
A
P
P
.
 
 
A
 
m
o
n
t
h
l
y
 
e
v
a
l
u
a
t
i
o
n
 
o
f
 

t
h
e
 
d
a
t
a
 
m
u
s
t
 
b
e
 
d
i
s
c
u
s
s
e
d
 
i
n
 
t
h
e
 
Q
C
 
o
r
 
S
O
H
 
m
e
e
t
i
n
g
 
w
i
t
h
 
e
v
e
r
y
o
n
e
 
o
n
 
t
h
e
 

p
r
o
j
e
c
t
.
 
T
h
e
 
l
i
s
t
 
m
u
s
t
 
b
e
 
p
o
s
t
e
d
 
o
n
 
t
h
e
 
p
r
o
j
e
c
t
 
b
u
l
l
e
t
i
n
 
b
o
a
r
d
 
a
n
d
 
u
p
d
a
t
e
d
 

d
a
i
l
y
,
 
a
n
d
 
p
r
o
v
i
d
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
:

a
.
 
 
D
a
t
e
 
d
e
f
i
c
i
e
n
c
y
 
i
d
e
n
t
i
f
i
e
d
;

b
.
 
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
d
e
f
i
c
i
e
n
c
y
;

c
.
 
 
N
a
m
e
 
o
f
 
p
e
r
s
o
n
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
c
o
r
r
e
c
t
i
n
g
 
d
e
f
i
c
i
e
n
c
y
;

d
.
 
 
P
r
o
j
e
c
t
e
d
 
r
e
s
o
l
u
t
i
o
n
 
d
a
t
e
;

e
.
 
 
D
a
t
e
 
a
c
t
u
a
l
l
y
 
r
e
s
o
l
v
e
d
.

1
.
1
0
 
 
 
S
I
T
E
 
S
A
F
E
T
Y
 
R
E
F
E
R
E
N
C
E
 
M
A
T
E
R
I
A
L
S

M
a
i
n
t
a
i
n
 
s
a
f
e
t
y
-
r
e
l
a
t
e
d
 
r
e
f
e
r
e
n
c
e
s
 
a
p
p
l
i
c
a
b
l
e
 
t
o
 
t
h
e
 
p
r
o
j
e
c
t
,
 
i
n
c
l
u
d
i
n
g
 

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
6
 
 
P
a
g
e
 
1
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

t
h
o
s
e
 
l
i
s
t
e
d
 
i
n
 
p
a
r
a
g
r
a
p
h
 
R
E
F
E
R
E
N
C
E
S
.
 
 
M
a
i
n
t
a
i
n
 
a
p
p
l
i
c
a
b
l
e
 
e
q
u
i
p
m
e
n
t
 

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
m
a
n
u
a
l
s
.

1
.
1
1
 
 
 
E
M
E
R
G
E
N
C
Y
 
M
E
D
I
C
A
L
 
T
R
E
A
T
M
E
N
T

C
o
n
t
r
a
c
t
o
r
s
 
m
u
s
t
 
a
r
r
a
n
g
e
 
f
o
r
 
t
h
e
i
r
 
o
w
n
 
e
m
e
r
g
e
n
c
y
 
m
e
d
i
c
a
l
 
t
r
e
a
t
m
e
n
t
.
 
 

G
o
v
e
r
n
m
e
n
t
 
h
a
s
 
n
o
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
t
o
 
p
r
o
v
i
d
e
 
e
m
e
r
g
e
n
c
y
 
m
e
d
i
c
a
l
 
t
r
e
a
t
m
e
n
t
.

1
.
1
2
 
 
 
N
O
T
I
F
I
C
A
T
I
O
N
S
 
a
n
d
 
R
E
P
O
R
T
S

1
.
1
2
.
1
 
 
 
M
i
s
h
a
p
 
N
o
t
i
f
i
c
a
t
i
o
n

N
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
s
 
s
o
o
n
 
a
s
 
p
r
a
c
t
i
c
a
l
,
 
b
u
t
 
n
o
 
m
o
r
e
 
t
h
a
n
 

t
w
e
n
t
y
-
f
o
u
r
 
h
o
u
r
s
,
 
a
f
t
e
r
 
a
n
y
 
m
i
s
h
a
p
s
,
 
i
n
c
l
u
d
i
n
g
 
r
e
c
o
r
d
a
b
l
e
 
a
c
c
i
d
e
n
t
s
,
 

i
n
c
i
d
e
n
t
s
,
 
a
n
d
 
n
e
a
r
 
m
i
s
s
e
s
,
 
a
s
 
d
e
f
i
n
e
d
 
i
n
 
E
M
 
3
8
5
-
1
-
1
 
A
p
p
e
n
d
i
x
 
Q
,
 
 
a
n
y
 

r
e
p
o
r
t
 
o
f
 
i
n
j
u
r
y
,
 
i
l
l
n
e
s
s
,
 
o
r
 
a
n
y
 
p
r
o
p
e
r
t
y
 
d
a
m
a
g
e
.
 
 
F
o
r
 
L
H
E
 
o
r
 
r
i
g
g
i
n
g
 

m
i
s
h
a
p
s
,
 
n
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
s
 
s
o
o
n
 
a
s
 
p
r
a
c
t
i
c
a
l
 
b
u
t
 
n
o
t
 
m
o
r
e
 

t
h
a
n
 
4
 
h
o
u
r
s
 
a
f
t
e
r
 
m
i
s
h
a
p
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
o
b
t
a
i
n
i
n
g
 

a
p
p
r
o
p
r
i
a
t
e
 
m
e
d
i
c
a
l
 
a
n
d
 
e
m
e
r
g
e
n
c
y
 
a
s
s
i
s
t
a
n
c
e
 
a
n
d
 
f
o
r
 
n
o
t
i
f
y
i
n
g
 
f
i
r
e
,
 
l
a
w
 

e
n
f
o
r
c
e
m
e
n
t
,
 
a
n
d
 
r
e
g
u
l
a
t
o
r
y
 
a
g
e
n
c
i
e
s
.
 
 
I
m
m
e
d
i
a
t
e
 
r
e
p
o
r
t
i
n
g
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 

e
l
e
c
t
r
i
c
a
l
 
m
i
s
h
a
p
s
,
 
t
o
 
i
n
c
l
u
d
e
 
A
r
c
 
F
l
a
s
h
;
 
s
h
o
c
k
;
 
u
n
c
o
n
t
r
o
l
l
e
d
 
r
e
l
e
a
s
e
 
o
f
 

h
a
z
a
r
d
o
u
s
 
e
n
e
r
g
y
 
(
i
n
c
l
u
d
e
s
 
e
l
e
c
t
r
i
c
a
l
 
a
n
d
 
n
o
n
-
e
l
e
c
t
r
i
c
a
l
)
;
 
l
o
a
d
 
h
a
n
d
l
i
n
g
 

e
q
u
i
p
m
e
n
t
 
o
r
 
r
i
g
g
i
n
g
;
 
f
a
l
l
 
f
r
o
m
 
h
e
i
g
h
t
 
(
a
n
y
 
l
e
v
e
l
 
o
t
h
e
r
 
t
h
a
n
 
s
a
m
e
 

s
u
r
f
a
c
e
)
;
 
a
n
d
 
u
n
d
e
r
w
a
t
e
r
 
d
i
v
i
n
g
.
 
 
T
h
e
s
e
 
m
i
s
h
a
p
s
 
m
u
s
t
 
b
e
 
i
n
v
e
s
t
i
g
a
t
e
d
 
i
n
 

d
e
p
t
h
 
t
o
 
i
d
e
n
t
i
f
y
 
a
l
l
 
c
a
u
s
e
s
 
a
n
d
 
t
o
 
r
e
c
o
m
m
e
n
d
 
h
a
z
a
r
d
 
c
o
n
t
r
o
l
 
m
e
a
s
u
r
e
s
.

W
i
t
h
i
n
 
n
o
t
i
f
i
c
a
t
i
o
n
 
i
n
c
l
u
d
e
 
C
o
n
t
r
a
c
t
o
r
 
n
a
m
e
;
 
c
o
n
t
r
a
c
t
 
t
i
t
l
e
;
 
t
y
p
e
 
o
f
 

c
o
n
t
r
a
c
t
;
 
n
a
m
e
 
o
f
 
a
c
t
i
v
i
t
y
,
 
i
n
s
t
a
l
l
a
t
i
o
n
 
o
r
 
l
o
c
a
t
i
o
n
 
w
h
e
r
e
 
a
c
c
i
d
e
n
t
 

o
c
c
u
r
r
e
d
;
 
d
a
t
e
 
a
n
d
 
t
i
m
e
 
o
f
 
a
c
c
i
d
e
n
t
;
 
n
a
m
e
s
 
o
f
 
p
e
r
s
o
n
n
e
l
 
i
n
j
u
r
e
d
;
 
e
x
t
e
n
t
 
o
f
 

p
r
o
p
e
r
t
y
 
d
a
m
a
g
e
,
 
i
f
 
a
n
y
;
 
e
x
t
e
n
t
 
o
f
 
i
n
j
u
r
y
,
 
i
f
 
k
n
o
w
n
,
 
a
n
d
 
b
r
i
e
f
 
d
e
s
c
r
i
p
t
i
o
n
 

o
f
 
a
c
c
i
d
e
n
t
 
(
f
o
r
 
e
x
a
m
p
l
e
,
 
t
y
p
e
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
u
s
e
d
 
a
n
d
 
P
P
E
 

u
s
e
d
)
.
 
 
P
r
e
s
e
r
v
e
 
t
h
e
 
c
o
n
d
i
t
i
o
n
s
 
a
n
d
 
e
v
i
d
e
n
c
e
 
o
n
 
t
h
e
 
a
c
c
i
d
e
n
t
 
s
i
t
e
 
u
n
t
i
l
 

t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
i
n
v
e
s
t
i
g
a
t
i
o
n
 
t
e
a
m
 
a
r
r
i
v
e
s
 
o
n
-
s
i
t
e
 
a
n
d
 
G
o
v
e
r
n
m
e
n
t
 

i
n
v
e
s
t
i
g
a
t
i
o
n
 
i
s
 
c
o
n
d
u
c
t
e
d
.
 
 
A
s
s
i
s
t
 
a
n
d
 
c
o
o
p
e
r
a
t
e
 
f
u
l
l
y
 
w
i
t
h
 
t
h
e
 

G
o
v
e
r
n
m
e
n
t
'
s
 
i
n
v
e
s
t
i
g
a
t
i
o
n
(
s
)
 
o
f
 
a
n
y
 
m
i
s
h
a
p
.

1
.
1
2
.
2
 
 
 
A
c
c
i
d
e
n
t
 
R
e
p
o
r
t
s

a
.
 
 
C
o
n
d
u
c
t
 
a
n
 
a
c
c
i
d
e
n
t
 
i
n
v
e
s
t
i
g
a
t
i
o
n
 
f
o
r
 
r
e
c
o
r
d
a
b
l
e
 
i
n
j
u
r
i
e
s
 
a
n
d
 

i
l
l
n
e
s
s
e
s
,
 
p
r
o
p
e
r
t
y
 
d
a
m
a
g
e
,
 
a
n
d
 
n
e
a
r
 
m
i
s
s
e
s
 
a
s
 
d
e
f
i
n
e
d
 
i
n
 
E
M
 
3
8
5
-
1
-
1
,
 

t
o
 
e
s
t
a
b
l
i
s
h
 
t
h
e
 
r
o
o
t
 
c
a
u
s
e
(
s
)
 
o
f
 
t
h
e
 
a
c
c
i
d
e
n
t
.
 
 
C
o
m
p
l
e
t
e
 
t
h
e
 

a
p
p
l
i
c
a
b
l
e
 
A
c
c
i
d
e
n
t
 
R
e
p
o
r
t
 
F
o
r
m
 
3
3
9
4
,
 
a
n
d
 
p
r
o
v
i
d
e
 
t
h
e
 
r
e
p
o
r
t
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
i
t
h
i
n
 
5
 
c
a
l
e
n
d
a
r
 
d
a
y
(
s
)
 
o
f
 
t
h
e
 
a
c
c
i
d
e
n
t
.
 
 
T
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
i
l
l
 
p
r
o
v
i
d
e
 
c
o
p
i
e
s
 
o
f
 
a
n
y
 
r
e
q
u
i
r
e
d
 
o
r
 
s
p
e
c
i
a
l
 

f
o
r
m
s
.

b
.
 
 
N
e
a
r
 
M
i
s
s
e
s
:
 
R
e
p
o
r
t
 
a
l
l
 
"
N
e
a
r
 
M
i
s
s
e
s
"
 
t
o
 
t
h
e
 
S
S
H
O
 
u
s
i
n
g
 
l
o
c
a
l
 
m
i
s
h
a
p
 

r
e
p
o
r
t
i
n
g
 
p
r
o
c
e
d
u
r
e
s
,
 
w
i
t
h
i
n
 
2
4
 
h
r
s
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
i
l
l
 

p
r
o
v
i
d
e
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
t
h
e
 
r
e
q
u
i
r
e
d
 
f
o
r
m
s
.
 
 
N
e
a
r
 
m
i
s
s
 
r
e
p
o
r
t
s
 
a
r
e
 

c
o
n
s
i
d
e
r
e
d
 
p
o
s
i
t
i
v
e
 
a
n
d
 
p
r
o
a
c
t
i
v
e
 
C
o
n
t
r
a
c
t
o
r
 
s
a
f
e
t
y
 
m
a
n
a
g
e
m
e
n
t
 
a
c
t
i
o
n
s
.

1
.
1
2
.
3
 
 
 
L
H
E
 
I
n
s
p
e
c
t
i
o
n
 
R
e
p
o
r
t
s

S
u
b
m
i
t
 
L
H
E
 
i
n
s
p
e
c
t
i
o
n
 
r
e
p
o
r
t
s
 
r
e
q
u
i
r
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
 
a
n
d
 

a
s
 
s
p
e
c
i
f
i
e
d
 
h
e
r
e
i
n
 
w
i
t
h
 
D
a
i
l
y
 
R
e
p
o
r
t
s
 
o
f
 
I
n
s
p
e
c
t
i
o
n
s
.

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
6
 
 
P
a
g
e
 
1
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
1
3
 
 
 
H
O
T
 
W
O
R
K

1
.
1
3
.
1
 
 
 
P
e
r
m
i
t
 
a
n
d
 
P
e
r
s
o
n
n
e
l
 
R
e
q
u
i
r
e
m
e
n
t
s

S
u
b
m
i
t
 
a
n
d
 
o
b
t
a
i
n
 
a
 
w
r
i
t
t
e
n
 
p
e
r
m
i
t
 
p
r
i
o
r
 
t
o
 
p
e
r
f
o
r
m
i
n
g
 
"
H
o
t
 
W
o
r
k
"
 
(
i
.
e
.
 

w
e
l
d
i
n
g
 
o
r
 
c
u
t
t
i
n
g
)
 
o
r
 
o
p
e
r
a
t
i
n
g
 
o
t
h
e
r
 
f
l
a
m
e
-
p
r
o
d
u
c
i
n
g
/
s
p
a
r
k
 
p
r
o
d
u
c
i
n
g
 

d
e
v
i
c
e
s
.
 
 
C
O
N
T
R
A
C
T
O
R
S
 
A
R
E
 
R
E
Q
U
I
R
E
D
 
T
O
 
M
E
E
T
 
A
L
L
 
C
R
I
T
E
R
I
A
 
B
E
F
O
R
E
 
A
 
P
E
R
M
I
T
 
I
S
 

I
S
S
U
E
D
.
 
 
P
r
o
v
i
d
e
 
a
t
 
l
e
a
s
t
 
t
w
o
 
2
0
 
p
o
u
n
d
 
4
A
:
2
0
 
B
C
 
r
a
t
e
d
 
e
x
t
i
n
g
u
i
s
h
e
r
s
 
f
o
r
 

n
o
r
m
a
l
 
"
H
o
t
 
W
o
r
k
"
.
 
 
T
h
e
 
e
x
t
i
n
g
u
i
s
h
e
r
s
 
m
u
s
t
 
b
e
 
c
u
r
r
e
n
t
 
i
n
s
p
e
c
t
i
o
n
 
t
a
g
g
e
d
,
 

a
n
d
 
c
o
n
t
a
i
n
 
a
n
 
a
p
p
r
o
v
e
d
 
s
a
f
e
t
y
 
p
i
n
 
a
n
d
 
t
a
m
p
e
r
 
r
e
s
i
s
t
a
n
t
 
s
e
a
l
.
 
 
I
t
 
i
s
 
a
l
s
o
 

m
a
n
d
a
t
o
r
y
 
t
o
 
h
a
v
e
 
a
 
d
e
s
i
g
n
a
t
e
d
 
F
I
R
E
 
W
A
T
C
H
 
f
o
r
 
a
n
y
 
"
H
o
t
 
W
o
r
k
"
 
d
o
n
e
 
a
t
 
t
h
i
s
 

a
c
t
i
v
i
t
y
.
 
 
T
h
e
 
F
i
r
e
 
W
a
t
c
h
 
m
u
s
t
 
b
e
 
t
r
a
i
n
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
N
F
P
A
 
5
1
B
 
a
n
d
 

r
e
m
a
i
n
 
o
n
-
s
i
t
e
 
f
o
r
 
a
 
m
i
n
i
m
u
m
 
o
f
 
o
n
e
 
h
o
u
r
 
a
f
t
e
r
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
t
a
s
k
 
o
r
 

a
s
 
s
p
e
c
i
f
i
e
d
 
o
n
 
t
h
e
 
h
o
t
 
w
o
r
k
 
p
e
r
m
i
t
.

W
h
e
n
 
s
t
a
r
t
i
n
g
 
w
o
r
k
 
i
n
 
t
h
e
 
f
a
c
i
l
i
t
y
,
 
r
e
q
u
i
r
e
 
p
e
r
s
o
n
n
e
l
 
t
o
 
p
l
a
c
e
 
i
n
 
m
e
m
o
r
y
 

t
h
e
 
e
m
e
r
g
e
n
c
y
 
F
i
r
e
 
D
e
p
a
r
t
m
e
n
t
 
p
h
o
n
e
 
n
u
m
b
e
r
.
 
 
R
E
P
O
R
T
 
A
N
Y
 
F
I
R
E
,
 
N
O
 
M
A
T
T
E
R
 

H
O
W
 
S
M
A
L
L
,
 
T
O
 
T
H
E
 
R
E
S
P
O
N
S
I
B
L
E
 
F
I
R
E
 
D
E
P
A
R
T
M
E
N
T
 
I
M
M
E
D
I
A
T
E
L
Y
.

1
.
1
3
.
2
 
 
 
W
o
r
k
 
A
r
o
u
n
d
 
F
l
a
m
m
a
b
l
e
 
M
a
t
e
r
i
a
l
s

O
b
t
a
i
n
 
p
e
r
m
i
t
 
f
o
r
 
"
H
O
T
 
W
O
R
K
"
 
w
i
t
h
i
n
 
o
r
 
a
r
o
u
n
d
 
f
l
a
m
m
a
b
l
e
 
m
a
t
e
r
i
a
l
s
 
(
s
u
c
h
 
a
s
 

f
u
e
l
 
s
y
s
t
e
m
s
 
o
r
 
w
e
l
d
i
n
g
/
c
u
t
t
i
n
g
 
o
n
 
f
u
e
l
 
p
i
p
e
s
)
 
t
h
a
t
 
h
a
v
e
 
t
h
e
 
p
o
t
e
n
t
i
a
l
 
f
o
r
 

f
l
a
m
m
a
b
l
e
 
o
r
 
e
x
p
l
o
s
i
v
e
 
a
t
m
o
s
p
h
e
r
e
s
.

W
h
e
n
e
v
e
r
 
t
h
e
s
e
 
m
a
t
e
r
i
a
l
s
 
a
r
e
 
e
n
c
o
u
n
t
e
r
e
d
,
 
l
o
c
a
l
 
m
e
c
h
a
n
i
c
a
l
 
e
x
h
a
u
s
t
 

v
e
n
t
i
l
a
t
i
o
n
 
s
y
s
t
e
m
s
 
t
h
a
t
 
a
r
e
 
s
u
f
f
i
c
i
e
n
t
 
t
o
 
r
e
d
u
c
e
 
a
n
d
 
m
a
i
n
t
a
i
n
 
p
e
r
s
o
n
a
l
 

e
x
p
o
s
u
r
e
s
 
t
o
 
w
i
t
h
i
n
 
a
c
c
e
p
t
a
b
l
e
 
l
i
m
i
t
s
 
m
u
s
t
 
b
e
 
u
s
e
d
 
a
n
d
 
m
a
i
n
t
a
i
n
e
d
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
i
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
s
u
p
p
l
e
m
e
n
t
e
d
 
b
y
 
e
x
c
e
p
t
i
o
n
s
 

n
o
t
e
d
 
i
n
 
E
M
 
3
8
5
-
1
-
1
,
 
S
e
c
t
i
o
n
 
0
6
.
H
.

1
.
1
4
 
 
 
S
E
V
E
R
E
 
S
T
O
R
M
 
P
L
A
N

I
n
 
t
h
e
 
e
v
e
n
t
 
o
f
 
a
 
s
e
v
e
r
e
 
s
t
o
r
m
 
w
a
r
n
i
n
g
,
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
m
u
s
t
:

a
.
 
 
S
e
c
u
r
e
 
o
u
t
s
i
d
e
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
p
l
a
c
e
 
m
a
t
e
r
i
a
l
s
 
t
h
a
t
 
c
o
u
l
d
 

b
e
 
d
a
m
a
g
e
d
 
i
n
 
p
r
o
t
e
c
t
e
d
 
a
r
e
a
s
.

b
.
 
 
C
h
e
c
k
 
s
u
r
r
o
u
n
d
i
n
g
 
a
r
e
a
,
 
i
n
c
l
u
d
i
n
g
 
r
o
o
f
,
 
f
o
r
 
l
o
o
s
e
 
m
a
t
e
r
i
a
l
,
 
e
q
u
i
p
m
e
n
t
,
 

d
e
b
r
i
s
,
 
a
n
d
 
o
t
h
e
r
 
o
b
j
e
c
t
s
 
t
h
a
t
 
c
o
u
l
d
 
b
e
 
b
l
o
w
n
 
a
w
a
y
 
o
r
 
a
g
a
i
n
s
t
 
e
x
i
s
t
i
n
g
 

f
a
c
i
l
i
t
i
e
s
.

c
.
 
 
E
n
s
u
r
e
 
t
h
a
t
 
t
e
m
p
o
r
a
r
y
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
s
 
a
r
e
 
a
d
e
q
u
a
t
e
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

N
o
t
 
u
s
e
d
.

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
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C
O
N
S
T
R
U
C
T
I
O
N
 
A
N
D
 
O
T
H
E
R
 
W
O
R
K

C
o
m
p
l
y
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
,
 
N
F
P
A
 
7
0
,
 
N
F
P
A
 
7
0
E
,
 
N
F
P
A
 
2
4
1
,
 
t
h
e
 
A
P
P
,
 
t
h
e
 
A
H
A
,
 

F
e
d
e
r
a
l
 
a
n
d
 
S
t
a
t
e
 
O
S
H
A
 
r
e
g
u
l
a
t
i
o
n
s
,
 
a
n
d
 
o
t
h
e
r
 
r
e
l
a
t
e
d
 
s
u
b
m
i
t
t
a
l
s
 
a
n
d
 

a
c
t
i
v
i
t
y
 
f
i
r
e
 
a
n
d
 
s
a
f
e
t
y
 
r
e
g
u
l
a
t
i
o
n
s
.
 
 
T
h
e
 
m
o
s
t
 
s
t
r
i
n
g
e
n
t
 
s
t
a
n
d
a
r
d
 

p
r
e
v
a
i
l
s
.

P
P
E
 
i
s
 
g
o
v
e
r
n
e
d
 
i
n
 
a
l
l
 
a
r
e
a
s
 
b
y
 
t
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
w
o
r
k
 
t
h
e
 
e
m
p
l
o
y
e
e
 
i
s
 

p
e
r
f
o
r
m
i
n
g
.
 
 
U
s
e
 
p
e
r
s
o
n
a
l
 
h
e
a
r
i
n
g
 
p
r
o
t
e
c
t
i
o
n
 
a
t
 
a
l
l
 
t
i
m
e
s
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n
 
d
e
s
i
g
n
a
t
e
d
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

n
o
i
s
e
 
h
a
z
a
r
d
o
u
s
 
a
r
e
a
s
 
o
r
 
w
h
e
n
 
p
e
r
f
o
r
m
i
n
g
 
n
o
i
s
e
 
h
a
z
a
r
d
o
u
s
 
t
a
s
k
s
.
 
 
S
a
f
e
t
y
 

g
l
a
s
s
e
s
 
m
u
s
t
 
b
e
 
w
o
r
n
 
o
r
 
c
a
r
r
i
e
d
/
a
v
a
i
l
a
b
l
e
 
o
n
 
e
a
c
h
 
p
e
r
s
o
n
.
 
 
M
a
n
d
a
t
o
r
y
 
P
P
E
 

i
n
c
l
u
d
e
s
:
 

a
.
 
 
H
a
r
d
 
H
a
t

b
.
 
 
L
o
n
g
 
P
a
n
t
s

c
.
 
 
A
p
p
r
o
p
r
i
a
t
e
 
S
a
f
e
t
y
 
S
h
o
e
s

d
.
 
 
A
p
p
r
o
p
r
i
a
t
e
 
C
l
a
s
s
 
R
e
f
l
e
c
t
i
v
e
 
V
e
s
t
s

3
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.
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W
o
r
k
s
i
t
e
 
C
o
m
m
u
n
i
c
a
t
i
o
n

E
m
p
l
o
y
e
e
s
 
w
o
r
k
i
n
g
 
a
l
o
n
e
 
i
n
 
a
 
r
e
m
o
t
e
 
l
o
c
a
t
i
o
n
 
o
r
 
a
w
a
y
 
f
r
o
m
 
o
t
h
e
r
 
w
o
r
k
e
r
s
 

m
u
s
t
 
b
e
 
p
r
o
v
i
d
e
d
 
a
n
 
e
f
f
e
c
t
i
v
e
 
m
e
a
n
s
 
o
f
 
e
m
e
r
g
e
n
c
y
 
c
o
m
m
u
n
i
c
a
t
i
o
n
s
 
(
i
.
e
.
,
 

c
e
l
l
u
l
a
r
 
p
h
o
n
e
,
 
t
w
o
-
w
a
y
 
r
a
d
i
o
s
,
 
l
a
n
d
-
l
i
n
e
 
t
e
l
e
p
h
o
n
e
s
 
o
r
 
o
t
h
e
r
 
a
c
c
e
p
t
a
b
l
e
 

m
e
a
n
s
)
.
 
 
T
h
e
 
s
e
l
e
c
t
e
d
 
c
o
m
m
u
n
i
c
a
t
i
o
n
 
m
u
s
t
 
b
e
 
r
e
a
d
i
l
y
 
a
v
a
i
l
a
b
l
e
 
(
e
a
s
i
l
y
 

w
i
t
h
i
n
 
t
h
e
 
i
m
m
e
d
i
a
t
e
 
r
e
a
c
h
)
 
o
f
 
t
h
e
 
e
m
p
l
o
y
e
e
 
a
n
d
 
m
u
s
t
 
b
e
 
t
e
s
t
e
d
 
p
r
i
o
r
 
t
o
 

t
h
e
 
s
t
a
r
t
 
o
f
 
w
o
r
k
 
t
o
 
v
e
r
i
f
y
 
t
h
a
t
 
i
t
 
e
f
f
e
c
t
i
v
e
l
y
 
o
p
e
r
a
t
e
s
 
i
n
 
t
h
e
 

a
r
e
a
/
e
n
v
i
r
o
n
m
e
n
t
.
 
 
A
n
 
e
m
p
l
o
y
e
e
 
c
h
e
c
k
-
i
n
/
c
h
e
c
k
-
o
u
t
 
c
o
m
m
u
n
i
c
a
t
i
o
n
 
p
r
o
c
e
d
u
r
e
 

m
u
s
t
 
b
e
 
d
e
v
e
l
o
p
e
d
 
t
o
 
e
n
s
u
r
e
 
e
m
p
l
o
y
e
e
 
s
a
f
e
t
y
.
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.
1
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H
a
z
a
r
d
o
u
s
 
M
a
t
e
r
i
a
l
 
E
x
c
l
u
s
i
o
n
s

N
o
t
w
i
t
h
s
t
a
n
d
i
n
g
 
a
n
y
 
o
t
h
e
r
 
h
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
 
u
s
e
d
 
i
n
 
t
h
i
s
 
c
o
n
t
r
a
c
t
,
 

r
a
d
i
o
a
c
t
i
v
e
 
m
a
t
e
r
i
a
l
s
 
o
r
 
i
n
s
t
r
u
m
e
n
t
s
 
c
a
p
a
b
l
e
 
o
f
 
p
r
o
d
u
c
i
n
g
 

i
o
n
i
z
i
n
g
/
n
o
n
-
i
o
n
i
z
i
n
g
 
r
a
d
i
a
t
i
o
n
 
(
w
i
t
h
 
t
h
e
 
e
x
c
e
p
t
i
o
n
 
o
f
 
r
a
d
i
o
a
c
t
i
v
e
 

m
a
t
e
r
i
a
l
 
a
n
d
 
d
e
v
i
c
e
s
 
u
s
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
 
s
u
c
h
 
a
s
 
n
u
c
l
e
a
r
 

d
e
n
s
i
t
y
 
m
e
t
e
r
s
 
f
o
r
 
c
o
m
p
a
c
t
i
o
n
 
t
e
s
t
i
n
g
 
a
n
d
 
l
a
b
o
r
a
t
o
r
y
 
e
q
u
i
p
m
e
n
t
 
w
i
t
h
 

r
a
d
i
o
a
c
t
i
v
e
 
s
o
u
r
c
e
s
)
 
a
s
 
w
e
l
l
 
a
s
 
m
a
t
e
r
i
a
l
s
 
w
h
i
c
h
 
c
o
n
t
a
i
n
 
a
s
b
e
s
t
o
s
,
 
m
e
r
c
u
r
y
 

o
r
 
p
o
l
y
c
h
l
o
r
i
n
a
t
e
d
 
b
i
p
h
e
n
y
l
s
,
 
d
i
-
i
s
o
c
y
a
n
a
t
e
s
,
 
l
e
a
d
-
b
a
s
e
d
 
p
a
i
n
t
,
 
a
n
d
 

h
e
x
a
v
a
l
e
n
t
 
c
h
r
o
m
i
u
m
,
 
a
r
e
 
p
r
o
h
i
b
i
t
e
d
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
u
p
o
n
 

w
r
i
t
t
e
n
 
r
e
q
u
e
s
t
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
,
 
m
a
y
 
c
o
n
s
i
d
e
r
 
e
x
c
e
p
t
i
o
n
s
 
t
o
 
t
h
e
 
u
s
e
 
o
f
 

a
n
y
 
o
f
 
t
h
e
 
a
b
o
v
e
 
e
x
c
l
u
d
e
d
 
m
a
t
e
r
i
a
l
s
.
 
 
L
o
w
 
m
e
r
c
u
r
y
 
l
a
m
p
s
 
u
s
e
d
 
w
i
t
h
i
n
 

f
l
u
o
r
e
s
c
e
n
t
 
l
i
g
h
t
i
n
g
 
f
i
x
t
u
r
e
s
 
a
r
e
 
a
l
l
o
w
e
d
 
a
s
 
a
n
 
e
x
c
e
p
t
i
o
n
 
w
i
t
h
o
u
t
 
f
u
r
t
h
e
r
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
p
p
r
o
v
a
l
.

3
.
1
.
3
 
 
 
U
n
f
o
r
e
s
e
e
n
 
H
a
z
a
r
d
o
u
s
 
M
a
t
e
r
i
a
l

C
o
n
t
r
a
c
t
 
d
o
c
u
m
e
n
t
s
 
i
d
e
n
t
i
f
y
 
m
a
t
e
r
i
a
l
s
 
s
u
c
h
 
a
s
 
P
C
B
,
 
l
e
a
d
 
p
a
i
n
t
,
 
a
n
d
 
f
r
i
a
b
l
e
 

a
n
d
 
n
o
n
-
f
r
i
a
b
l
e
 
a
s
b
e
s
t
o
s
 
a
n
d
 
o
t
h
e
r
 
O
S
H
A
 
r
e
g
u
l
a
t
e
d
 
c
h
e
m
i
c
a
l
s
 
(
i
.
e
.
 
2
9
 
C
F
R
 

P
a
r
t
 
1
9
1
0
.
1
0
0
0
)
.
 
 
I
f
 
m
a
t
e
r
i
a
l
(
s
)
 
t
h
a
t
 
m
a
y
 
b
e
 
h
a
z
a
r
d
o
u
s
 
t
o
 
h
u
m
a
n
 
h
e
a
l
t
h
 

u
p
o
n
 
d
i
s
t
u
r
b
a
n
c
e
 
a
r
e
 
e
n
c
o
u
n
t
e
r
e
d
 
d
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
p
e
r
a
t
i
o
n
s
,
 
s
t
o
p
 
t
h
a
t
 

p
o
r
t
i
o
n
 
o
f
 
w
o
r
k
 
a
n
d
 
n
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
i
m
m
e
d
i
a
t
e
l
y
.
 
 
W
i
t
h
i
n
 
1
0
 

c
a
l
e
n
d
a
r
 
d
a
y
s
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
w
i
l
l
 
d
e
t
e
r
m
i
n
e
 
i
f
 
t
h
e
 
m
a
t
e
r
i
a
l
 
i
s
 
h
a
z
a
r
d
o
u
s
.
 
 

I
f
 
m
a
t
e
r
i
a
l
 
i
s
 
n
o
t
 
h
a
z
a
r
d
o
u
s
 
o
r
 
p
o
s
e
s
 
n
o
 
d
a
n
g
e
r
,
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
w
i
l
l
 

d
i
r
e
c
t
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
t
o
 
p
r
o
c
e
e
d
 
w
i
t
h
o
u
t
 
c
h
a
n
g
e
.
 
 
I
f
 
m
a
t
e
r
i
a
l
 
i
s
 
h
a
z
a
r
d
o
u
s
 

a
n
d
 
h
a
n
d
l
i
n
g
 
o
f
 
t
h
e
 
m
a
t
e
r
i
a
l
 
i
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
a
c
c
o
m
p
l
i
s
h
 
t
h
e
 
w
o
r
k
,
 
t
h
e
 

G
o
v
e
r
n
m
e
n
t
 
w
i
l
l
 
i
s
s
u
e
 
a
 
m
o
d
i
f
i
c
a
t
i
o
n
 
p
u
r
s
u
a
n
t
 
t
o
 
F
A
R
 
5
2
.
2
4
3
-
4
,
 
"
C
h
a
n
g
e
s
"
 

a
n
d
 
F
A
R
 
5
2
.
2
3
6
-
2
,
 
"
D
i
f
f
e
r
i
n
g
 
S
i
t
e
 
C
o
n
d
i
t
i
o
n
s
.
"

3
.
2
 
 
 
C
O
N
T
R
O
L
 
O
F
 
H
A
Z
A
R
D
O
U
S
 
E
N
E
R
G
Y
 
(
L
O
C
K
O
U
T
/
T
A
G
O
U
T
)

P
r
o
v
i
d
e
 
a
n
d
 
o
p
e
r
a
t
e
 
a
 
H
a
z
a
r
d
o
u
s
 
E
n
e
r
g
y
 
C
o
n
t
r
o
l
 
P
r
o
g
r
a
m
 
(
H
E
C
P
)
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
 
S
e
c
t
i
o
n
 
1
2
,
 
2
9
 
C
F
R
 
1
9
1
0
.
3
3
3
,
 
2
9
 
C
F
R
 
1
9
1
5
.
8
9
,
 

a
n
d
 
p
a
r
a
g
r
a
p
h
 
H
A
Z
A
R
D
O
U
S
 
E
N
E
R
G
Y
 
C
O
N
T
R
O
L
 
P
R
O
G
R
A
M
 
(
H
E
C
P
)
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
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F
A
L
L
 
P
R
O
T
E
C
T
I
O
N
 
P
R
O
G
R
A
M

E
s
t
a
b
l
i
s
h
 
a
 
f
a
l
l
 
p
r
o
t
e
c
t
i
o
n
 
p
r
o
g
r
a
m
,
 
f
o
r
 
t
h
e
 
p
r
o
t
e
c
t
i
o
n
 
o
f
 
a
l
l
 
e
m
p
l
o
y
e
e
s
 

e
x
p
o
s
e
d
 
t
o
 
f
a
l
l
 
h
a
z
a
r
d
s
.
 
 
W
i
t
h
i
n
 
t
h
e
 
p
r
o
g
r
a
m
 
i
n
c
l
u
d
e
 
c
o
m
p
a
n
y
 
p
o
l
i
c
y
,
 

i
d
e
n
t
i
f
y
 
r
o
l
e
s
 
a
n
d
 
r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
,
 
e
d
u
c
a
t
i
o
n
 
a
n
d
 
t
r
a
i
n
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
,
 

f
a
l
l
 
h
a
z
a
r
d
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
,
 
p
r
e
v
e
n
t
i
o
n
 
a
n
d
 
c
o
n
t
r
o
l
 
m
e
a
s
u
r
e
s
,
 
i
n
s
p
e
c
t
i
o
n
,
 

s
t
o
r
a
g
e
,
 
c
a
r
e
 
a
n
d
 
m
a
i
n
t
e
n
a
n
c
e
 
o
f
 
f
a
l
l
 
p
r
o
t
e
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
r
e
s
c
u
e
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M
.

3
.
3
.
5
 
 
 
R
e
s
c
u
e
 
a
n
d
 
E
v
a
c
u
a
t
i
o
n
 
P
l
a
n
 
a
n
d
 
P
r
o
c
e
d
u
r
e
s

W
h
e
n
 
p
e
r
s
o
n
a
l
 
f
a
l
l
 
a
r
r
e
s
t
 
s
y
s
t
e
m
s
 
a
r
e
 
u
s
e
d
,
 
e
n
s
u
r
e
 
t
h
a
t
 
t
h
e
 
m
i
s
h
a
p
 
v
i
c
t
i
m
 

c
a
n
 
s
e
l
f
-
r
e
s
c
u
e
 
o
r
 
c
a
n
 
b
e
 
r
e
s
c
u
e
d
 
p
r
o
m
p
t
l
y
 
s
h
o
u
l
d
 
a
 
f
a
l
l
 
o
c
c
u
r
.
 
 
P
r
e
p
a
r
e
 
a
 

R
e
s
c
u
e
 
a
n
d
 
E
v
a
c
u
a
t
i
o
n
 
P
l
a
n
 
a
n
d
 
i
n
c
l
u
d
e
 
a
 
d
e
t
a
i
l
e
d
 
d
i
s
c
u
s
s
i
o
n
 
o
f
 
t
h
e
 

f
o
l
l
o
w
i
n
g
:
 
m
e
t
h
o
d
s
 
o
f
 
r
e
s
c
u
e
;
 
m
e
t
h
o
d
s
 
o
f
 
s
e
l
f
-
r
e
s
c
u
e
 
o
r
 
a
s
s
i
s
t
e
d
-
r
e
s
c
u
e
;
 

e
q
u
i
p
m
e
n
t
 
u
s
e
d
;
 
t
r
a
i
n
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
;
 
s
p
e
c
i
a
l
i
z
e
d
 
t
r
a
i
n
i
n
g
 
f
o
r
 
t
h
e
 

r
e
s
c
u
e
r
s
;
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
r
e
q
u
e
s
t
i
n
g
 
r
e
s
c
u
e
 
a
n
d
 
m
e
d
i
c
a
l
 
a
s
s
i
s
t
a
n
c
e
;
 
a
n
d
 

t
r
a
n
s
p
o
r
t
a
t
i
o
n
 
r
o
u
t
e
s
 
t
o
 
a
 
m
e
d
i
c
a
l
 
f
a
c
i
l
i
t
y
.
 
 
I
n
c
l
u
d
e
 
t
h
e
 
R
e
s
c
u
e
 
a
n
d
 

E
v
a
c
u
a
t
i
o
n
 
P
l
a
n
 
w
i
t
h
i
n
 
t
h
e
 
A
c
t
i
v
i
t
y
 
H
a
z
a
r
d
 
A
n
a
l
y
s
i
s
 
(
A
H
A
)
 
f
o
r
 
t
h
e
 
p
h
a
s
e
 
o
f
 

w
o
r
k
,
 
i
n
 
t
h
e
 
F
a
l
l
 
P
r
o
t
e
c
t
i
o
n
 
a
n
d
 
P
r
e
v
e
n
t
i
o
n
 
(
F
P
&
P
)
 
P
l
a
n
,
 
a
n
d
 
t
h
e
 
A
c
c
i
d
e
n
t
 

P
r
e
v
e
n
t
i
o
n
 
P
l
a
n
 
(
A
P
P
)
.
 
 
T
h
e
 
p
l
a
n
 
m
u
s
t
 
c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 

E
M
 
3
8
5
-
1
-
1
,
 
A
S
S
E
/
S
A
F
E
 
Z
3
5
9
.
2
,
 
a
n
d
 
A
S
S
E
/
S
A
F
E
 
Z
3
5
9
.
4
.

3
.
4
 
 
 
W
O
R
K
 
P
L
A
T
F
O
R
M
S

3
.
4
.
1
 
 
 
E
l
e
v
a
t
e
d
 
A
e
r
i
a
l
 
W
o
r
k
 
P
l
a
t
f
o
r
m
s
 
(
A
W
P
s
)

W
o
r
k
e
r
s
 
m
u
s
t
 
b
e
 
a
n
c
h
o
r
e
d
 
t
o
 
t
h
e
 
b
a
s
k
e
t
 
o
r
 
b
u
c
k
e
t
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
a
n
d
 
i
n
s
t
r
u
c
t
i
o
n
s
 
(
a
n
c
h
o
r
i
n
g
 
t
o
 
t
h
e
 
b
o
o
m
 
m
a
y
 

o
n
l
y
 
b
e
 
u
s
e
d
 
w
h
e
n
 
a
l
l
o
w
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
 
a
n
d
 
p
e
r
m
i
t
t
e
d
 
b
y
 
t
h
e
 
C
P
)
.
 
 

L
a
n
y
a
r
d
s
 
u
s
e
d
 
m
u
s
t
 
b
e
 
s
u
f
f
i
c
i
e
n
t
l
y
 
s
h
o
r
t
 
t
o
 
p
r
o
h
i
b
i
t
 
w
o
r
k
e
r
 
f
r
o
m
 
c
l
i
m
b
i
n
g
 

o
u
t
 
o
f
 
b
a
s
k
e
t
.
 
 
T
h
e
 
c
l
i
m
b
i
n
g
 
o
f
 
r
a
i
l
s
 
i
s
 
p
r
o
h
i
b
i
t
e
d
.
 
 
L
a
n
y
a
r
d
s
 
w
i
t
h
 

b
u
i
l
t
-
i
n
 
s
h
o
c
k
 
a
b
s
o
r
b
e
r
s
 
a
r
e
 
a
c
c
e
p
t
a
b
l
e
.
 
 
S
e
l
f
-
r
e
t
r
a
c
t
i
n
g
 
d
e
v
i
c
e
s
 
a
r
e
 
n
o
t
 

a
c
c
e
p
t
a
b
l
e
.
 
 
T
y
i
n
g
 
o
f
f
 
t
o
 
a
n
 
a
d
j
a
c
e
n
t
 
p
o
l
e
 
o
r
 
s
t
r
u
c
t
u
r
e
 
i
s
 
n
o
t
 
p
e
r
m
i
t
t
e
d
 

u
n
l
e
s
s
 
a
 
s
a
f
e
 
d
e
v
i
c
e
 
f
o
r
 
1
0
0
 
p
e
r
c
e
n
t
 
t
i
e
-
o
f
f
 
i
s
 
u
s
e
d
 
f
o
r
 
t
h
e
 
t
r
a
n
s
f
e
r
.

U
s
e
 
o
f
 
A
W
P
s
 
m
u
s
t
 
b
e
 
o
p
e
r
a
t
e
d
,
 
i
n
s
p
e
c
t
e
d
,
 
a
n
d
 
m
a
i
n
t
a
i
n
e
d
 
a
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 

t
h
e
 
o
p
e
r
a
t
i
n
g
 
m
a
n
u
a
l
 
f
o
r
 
t
h
e
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
d
e
l
i
n
e
a
t
e
d
 
i
n
 
t
h
e
 
A
H
A
.
 
 

O
p
e
r
a
t
o
r
s
 
o
f
 
A
W
P
s
 
m
u
s
t
 
b
e
 
d
e
s
i
g
n
a
t
e
d
 
a
s
 
q
u
a
l
i
f
i
e
d
 
o
p
e
r
a
t
o
r
s
 
b
y
 
t
h
e
 
P
r
i
m
e
 

C
o
n
t
r
a
c
t
o
r
.
 
 
M
a
i
n
t
a
i
n
 
p
r
o
o
f
 
o
f
 
q
u
a
l
i
f
i
c
a
t
i
o
n
s
 
o
n
 
s
i
t
e
 
f
o
r
 
r
e
v
i
e
w
 
a
n
d
 

i
n
c
l
u
d
e
 
i
n
 
t
h
e
 
A
H
A
.

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
6
 
 
P
a
g
e
 
1
8



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
5
 
 
 
E
Q
U
I
P
M
E
N
T

3
.
5
.
1
 
 
 
M
a
t
e
r
i
a
l
 
H
a
n
d
l
i
n
g
 
E
q
u
i
p
m
e
n
t
 
(
M
H
E
)

a
.
 
 
M
a
t
e
r
i
a
l
 
h
a
n
d
l
i
n
g
 
e
q
u
i
p
m
e
n
t
 
s
u
c
h
 
a
s
 
f
o
r
k
l
i
f
t
s
 
m
u
s
t
 
n
o
t
 
b
e
 
m
o
d
i
f
i
e
d
 

w
i
t
h
 
w
o
r
k
 
p
l
a
t
f
o
r
m
 
a
t
t
a
c
h
m
e
n
t
s
 
f
o
r
 
s
u
p
p
o
r
t
i
n
g
 
e
m
p
l
o
y
e
e
s
 
u
n
l
e
s
s
 

s
p
e
c
i
f
i
c
a
l
l
y
 
d
e
l
i
n
e
a
t
e
d
 
i
n
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
p
r
i
n
t
e
d
 
o
p
e
r
a
t
i
n
g
 

i
n
s
t
r
u
c
t
i
o
n
s
.
 
 
M
a
t
e
r
i
a
l
 
h
a
n
d
l
i
n
g
 
e
q
u
i
p
m
e
n
t
 
f
i
t
t
e
d
 
w
i
t
h
 
p
e
r
s
o
n
n
e
l
 
w
o
r
k
 

p
l
a
t
f
o
r
m
 
a
t
t
a
c
h
m
e
n
t
s
 
a
r
e
 
p
r
o
h
i
b
i
t
e
d
 
f
r
o
m
 
t
r
a
v
e
l
i
n
g
 
o
r
 
p
o
s
i
t
i
o
n
i
n
g
 

w
h
i
l
e
 
p
e
r
s
o
n
n
e
l
 
a
r
e
 
w
o
r
k
i
n
g
 
o
n
 
t
h
e
 
p
l
a
t
f
o
r
m
.

b
.
 
 
T
h
e
 
u
s
e
 
o
f
 
h
o
o
k
s
 
o
n
 
e
q
u
i
p
m
e
n
t
 
f
o
r
 
l
i
f
t
i
n
g
 
o
f
 
m
a
t
e
r
i
a
l
 
m
u
s
t
 
b
e
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
p
r
i
n
t
e
d
 
i
n
s
t
r
u
c
t
i
o
n
s
.
 
 
M
a
t
e
r
i
a
l
 

H
a
n
d
l
i
n
g
 
E
q
u
i
p
m
e
n
t
 
O
p
e
r
a
t
o
r
s
 
m
u
s
t
 
b
e
 
t
r
a
i
n
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
O
S
H
A
 

2
9
 
C
F
R
 
1
9
1
0
,
 
S
u
b
p
a
r
t
 
N
.

c
.
 
 
O
p
e
r
a
t
o
r
s
 
o
f
 
f
o
r
k
l
i
f
t
s
 
o
r
 
p
o
w
e
r
 
i
n
d
u
s
t
r
i
a
l
 
t
r
u
c
k
s
 
m
u
s
t
 
b
e
 
l
i
c
e
n
s
e
d
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
O
S
H
A
.

3
.
5
.
2
 
 
 
L
o
a
d
 
H
a
n
d
l
i
n
g
 
E
q
u
i
p
m
e
n
t
 
(
L
H
E
)

T
h
e
 
f
o
l
l
o
w
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
 
a
p
p
l
y
.
 
 
I
n
 
e
x
c
e
p
t
i
o
n
,
 
t
h
e
s
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
d
o
 
n
o
t
 

a
p
p
l
y
 
t
o
 
c
o
m
m
e
r
c
i
a
l
 
t
r
u
c
k
 
m
o
u
n
t
e
d
 
a
n
d
 
a
r
t
i
c
u
l
a
t
i
n
g
 
b
o
o
m
 
c
r
a
n
e
s
 
u
s
e
d
 
s
o
l
e
l
y
 

t
o
 
d
e
l
i
v
e
r
 
m
a
t
e
r
i
a
l
 
a
n
d
 
s
u
p
p
l
i
e
s
 
(
n
o
t
 
p
r
e
f
a
b
r
i
c
a
t
e
d
 
c
o
m
p
o
n
e
n
t
s
,
 
s
t
r
u
c
t
u
r
a
l
 

s
t
e
e
l
,
 
o
r
 
c
o
m
p
o
n
e
n
t
s
 
o
f
 
a
 
s
y
s
t
e
m
s
-
e
n
g
i
n
e
e
r
e
d
 
m
e
t
a
l
 
b
u
i
l
d
i
n
g
)
 
w
h
e
r
e
 
t
h
e
 

l
i
f
t
 
c
o
n
s
i
s
t
s
 
o
f
 
m
o
v
i
n
g
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
s
u
p
p
l
i
e
s
 
f
r
o
m
 
a
 
t
r
u
c
k
 
o
r
 
t
r
a
i
l
e
r
 
t
o
 

t
h
e
 
g
r
o
u
n
d
;
 
t
o
 
c
r
a
n
e
s
 
i
n
s
t
a
l
l
e
d
 
o
n
 
m
e
c
h
a
n
i
c
s
 
t
r
u
c
k
s
 
t
h
a
t
 
a
r
e
 
u
s
e
d
 
s
o
l
e
l
y
 

i
n
 
t
h
e
 
r
e
p
a
i
r
 
o
f
 
s
h
o
r
e
-
b
a
s
e
d
 
e
q
u
i
p
m
e
n
t
;
 
t
o
 
c
r
a
n
e
 
t
h
a
t
 
e
n
t
e
r
 
t
h
e
 
a
c
t
i
v
i
t
y
 

b
u
t
 
a
r
e
 
n
o
t
 
u
s
e
d
 
f
o
r
 
l
i
f
t
i
n
g
;
 
n
o
r
 
t
o
 
o
t
h
e
r
 
m
a
c
h
i
n
e
s
 
n
o
t
 
u
s
e
d
 
t
o
 
l
i
f
t
 
l
o
a
d
s
 

s
u
s
p
e
n
d
e
d
 
b
y
 
r
i
g
g
i
n
g
 
e
q
u
i
p
m
e
n
t
.
 
 
H
o
w
e
v
e
r
,
 
L
H
E
 
a
c
c
i
d
e
n
t
s
 
o
c
c
u
r
r
i
n
g
 
d
u
r
i
n
g
 

s
u
c
h
 
o
p
e
r
a
t
i
o
n
s
 
m
u
s
t
 
b
e
 
r
e
p
o
r
t
e
d
.

a
.
 
 
E
q
u
i
p
 
c
r
a
n
e
s
 
a
n
d
 
d
e
r
r
i
c
k
s
 
a
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
E
M
 
3
8
5
-
1
-
1
,
 
S
e
c
t
i
o
n
 
1
6
.

b
.
 
 
N
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
1
5
 
w
o
r
k
i
n
g
 
d
a
y
s
 
i
n
 
a
d
v
a
n
c
e
 
o
f
 
a
n
y
 
L
H
E
 

e
n
t
e
r
i
n
g
 
t
h
e
 
a
c
t
i
v
i
t
y
,
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
,
 
S
e
c
t
i
o
n
 
1
6
.
A
.
0
2
,
 

s
o
 
t
h
a
t
 
n
e
c
e
s
s
a
r
y
 
q
u
a
l
i
t
y
 
a
s
s
u
r
a
n
c
e
 
s
p
o
t
 
c
h
e
c
k
s
 
c
a
n
 
b
e
 
c
o
o
r
d
i
n
a
t
e
d
.
 
 

C
o
n
t
r
a
c
t
o
r
'
s
 
o
p
e
r
a
t
o
r
 
m
u
s
t
 
r
e
m
a
i
n
 
w
i
t
h
 
t
h
e
 
c
r
a
n
e
 
d
u
r
i
n
g
 
t
h
e
 
s
p
o
t
 

c
h
e
c
k
.
 
 
R
i
g
g
i
n
g
 
g
e
a
r
 
m
u
s
t
 
c
o
m
p
l
y
 
w
i
t
h
 
O
S
H
A
,
 
A
S
M
E
 
B
3
0
.
9
 
S
t
a
n
d
a
r
d
s
 

s
a
f
e
t
y
 
s
t
a
n
d
a
r
d
s
.

c
.
 
 
C
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
L
H
E
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
a
n
d
 
l
i
m
i
t
a
t
i
o
n
s
 
f
o
r
 

e
r
e
c
t
i
o
n
 
a
n
d
 
o
p
e
r
a
t
i
o
n
 
o
f
 
c
r
a
n
e
s
 
a
n
d
 
h
o
i
s
t
s
 
u
s
e
d
 
i
n
 
s
u
p
p
o
r
t
 
o
f
 
t
h
e
 

w
o
r
k
.
 
 
P
e
r
f
o
r
m
 
e
r
e
c
t
i
o
n
 
u
n
d
e
r
 
t
h
e
 
s
u
p
e
r
v
i
s
i
o
n
 
o
f
 
a
 
d
e
s
i
g
n
a
t
e
d
 
p
e
r
s
o
n
 

(
a
s
 
d
e
f
i
n
e
d
 
i
n
 
A
S
M
E
 
B
3
0
.
5
)
.
 
 
P
e
r
f
o
r
m
 
a
l
l
 
t
e
s
t
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
r
e
c
o
m
m
e
n
d
e
d
 
p
r
o
c
e
d
u
r
e
s
.

d
.
 
 
C
o
m
p
l
y
 
w
i
t
h
 
A
S
M
E
 
B
3
0
.
5
 
f
o
r
 
m
o
b
i
l
e
 
a
n
d
 
l
o
c
o
m
o
t
i
v
e
 
c
r
a
n
e
s
,
 
A
S
M
E
 
B
3
0
.
2
2
 

f
o
r
 
a
r
t
i
c
u
l
a
t
i
n
g
 
b
o
o
m
 
c
r
a
n
e
s
,
 
A
S
M
E
 
B
3
0
.
3
 
f
o
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
t
o
w
e
r
 

c
r
a
n
e
s
,
 
A
S
M
E
 
B
3
0
.
8
 
f
o
r
 
f
l
o
a
t
i
n
g
 
c
r
a
n
e
s
 
a
n
d
 
f
l
o
a
t
i
n
g
 
d
e
r
r
i
c
k
s
,
 

A
S
M
E
 
B
3
0
.
9
 
f
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b
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c
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p
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c
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p
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b
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c
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c
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c
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i
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c
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p
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p
l
a
t
f
o
r
m
s
 
(
b
a
s
k
e
t
s
)
 
u
n
l
e
s
s
 

t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
p
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c
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p
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p
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c
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c
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c
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c
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p
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c
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c
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c
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b
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p
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c
l
e
a
r
 
o
f
 
l
o
a
d
s
 
a
b
o
u
t
 
t
o
 
b
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p
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p
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c
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p
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c
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c
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b
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c
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c
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b
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p
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c
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c
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p
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c
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c
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c
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c
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c
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p
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c
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p
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p
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c
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b
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p
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c
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b
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c
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p
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c
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c
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p
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b
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b
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p
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c
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c
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p
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p
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p
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c
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c
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o
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c
e
e
d
.
 
 
B
a
s
e
 
t
h
e
 
d
e
t
e
r
m
i
n
a
t
i
o
n
 
t
o
 
p
r
o
c
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c
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p
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c
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c
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p
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p
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c
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c
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c
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b
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p
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i
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p
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p
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c
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i
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p
e
r
a
t
i
o
n
 
o
f
 
b
a
s
e
 
m
o
u
n
t
e
d
 
d
r
u
m
 
h
o
i
s
t
s
 
m
u
s
t
 
c
o
m
p
l
y
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
 
a
n
d
 

A
S
S
E
/
S
A
F
E
 
A
1
0
.
2
2
.

b
.
 
 
R
i
g
g
i
n
g
 
g
e
a
r
 
m
u
s
t
 
c
o
m
p
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p
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e
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c
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p
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.
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n
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p
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p
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c
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p
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c
e
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
 
S
e
c
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c
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c
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p
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c
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p
e
r
s
o
n
n
e
l
 
m
u
s
t
 
n
o
t
 
b
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c
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b
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b
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p
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p
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t
 
n
o
t
 
b
e
 
u
s
e
d
 
f
o
r
 
h
o
i
s
t
i
n
g
 
m
a
t
e
r
i
a
l
 
o
r
 

p
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b
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i
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l
i
n
e
s
.

3
.
6
 
 
 
E
X
C
A
V
A
T
I
O
N
S

S
o
i
l
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n
 
m
u
s
t
 
b
e
 
p
e
r
f
o
r
m
e
d
 
b
y
 
a
 
c
o
m
p
e
t
e
n
t
 
p
e
r
s
o
n
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 

w
i
t
h
 
2
9
 
C
F
R
 
1
9
2
6
 
a
n
d
 
E
M
 
3
8
5
-
1
-
1
.

3
.
6
.
1
 
 
 
U
t
i
l
i
t
y
 
L
o
c
a
t
i
o
n
s

P
r
o
v
i
d
e
 
a
 
t
h
i
r
d
 
p
a
r
t
y
,
 
i
n
d
e
p
e
n
d
e
n
t
,
 
p
r
i
v
a
t
e
 
u
t
i
l
i
t
y
 
l
o
c
a
t
i
n
g
 
c
o
m
p
a
n
y
 
t
o
 

p
o
s
i
t
i
v
e
l
y
 
i
d
e
n
t
i
f
y
 
u
n
d
e
r
g
r
o
u
n
d
 
u
t
i
l
i
t
i
e
s
 
i
n
 
t
h
e
 
w
o
r
k
 
a
r
e
a
 
i
n
 
a
d
d
i
t
i
o
n
 
t
o
 

a
n
y
 
s
t
a
t
i
o
n
 
l
o
c
a
t
i
n
g
 
s
e
r
v
i
c
e
 
a
n
d
 
c
o
o
r
d
i
n
a
t
e
d
 
w
i
t
h
 
t
h
e
 
s
t
a
t
i
o
n
 
u
t
i
l
i
t
y
 

d
e
p
a
r
t
m
e
n
t
.

3
.
6
.
2
 
 
 
U
t
i
l
i
t
y
 
L
o
c
a
t
i
o
n
 
V
e
r
i
f
i
c
a
t
i
o
n

P
h
y
s
i
c
a
l
l
y
 
v
e
r
i
f
y
 
u
n
d
e
r
g
r
o
u
n
d
 
u
t
i
l
i
t
y
 
l
o
c
a
t
i
o
n
s
,
 
i
n
c
l
u
d
i
n
g
 
u
t
i
l
i
t
y
 
d
e
p
t
h
,
 

b
y
 
h
a
n
d
 
d
i
g
g
i
n
g
 
u
s
i
n
g
 
w
o
o
d
 
o
r
 
f
i
b
e
r
g
l
a
s
s
 
h
a
n
d
l
e
d
 
t
o
o
l
s
 
w
h
e
n
 
a
n
y
 
a
d
j
a
c
e
n
t
 

c
o
n
s
t
r
u
c
t
i
o
n
 
w
o
r
k
 
i
s
 
e
x
p
e
c
t
e
d
 
t
o
 
c
o
m
e
 
w
i
t
h
i
n
 
3
 
f
e
e
t
 
o
f
 
t
h
e
 
u
n
d
e
r
g
r
o
u
n
d
 

s
y
s
t
e
m
.

3
.
6
.
3
 
 
 
U
t
i
l
i
t
i
e
s
 
W
i
t
h
i
n
 
a
n
d
 
U
n
d
e
r
 
C
o
n
c
r
e
t
e
,
 
B
i
t
u
m
i
n
o
u
s
 
A
s
p
h
a
l
t
,
 
a
n
d
 
O
t
h
e
r
 

I
m
p
e
r
v
i
o
u
s
 
S
u
r
f
a
c
e
s

U
t
i
l
i
t
i
e
s
 
l
o
c
a
t
e
d
 
w
i
t
h
i
n
 
a
n
d
 
u
n
d
e
r
 
c
o
n
c
r
e
t
e
 
s
l
a
b
s
 
o
r
 
p
i
e
r
 
s
t
r
u
c
t
u
r
e
s
,
 

b
r
i
d
g
e
s
,
 
p
a
r
k
i
n
g
 
a
r
e
a
s
,
 
a
n
d
 
t
h
e
 
l
i
k
e
,
 
a
r
e
 
e
x
t
r
e
m
e
l
y
 
d
i
f
f
i
c
u
l
t
 
t
o
 
i
d
e
n
t
i
f
y
.
 

W
h
e
n
e
v
e
r
 
c
o
n
t
r
a
c
t
 
w
o
r
k
 
i
n
v
o
l
v
e
s
 
c
h
i
p
p
i
n
g
,
 
s
a
w
 
c
u
t
t
i
n
g
,
 
o
r
 
c
o
r
e
 
d
r
i
l
l
i
n
g
 

t
h
r
o
u
g
h
 
c
o
n
c
r
e
t
e
,
 
b
i
t
u
m
i
n
o
u
s
 
a
s
p
h
a
l
t
 
o
r
 
o
t
h
e
r
 
i
m
p
e
r
v
i
o
u
s
 
s
u
r
f
a
c
e
s
,
 
t
h
e
 

e
x
i
s
t
i
n
g
 
u
t
i
l
i
t
y
 
l
o
c
a
t
i
o
n
 
m
u
s
t
 
b
e
 
c
o
o
r
d
i
n
a
t
e
d
 
w
i
t
h
 
s
t
a
t
i
o
n
 
u
t
i
l
i
t
y
 

d
e
p
a
r
t
m
e
n
t
s
 
i
n
 
a
d
d
i
t
i
o
n
 
t
o
 
l
o
c
a
t
i
o
n
 
a
n
d
 
d
e
p
t
h
 
v
e
r
i
f
i
c
a
t
i
o
n
 
b
y
 
a
 
t
h
i
r
d
 

p
a
r
t
y
,
 
i
n
d
e
p
e
n
d
e
n
t
,
 
p
r
i
v
a
t
e
 
l
o
c
a
t
i
n
g
 
c
o
m
p
a
n
y
.
 
 
T
h
e
 
t
h
i
r
d
 
p
a
r
t
y
,
 

i
n
d
e
p
e
n
d
e
n
t
,
 
p
r
i
v
a
t
e
 
l
o
c
a
t
i
n
g
 
c
o
m
p
a
n
y
 
m
u
s
t
 
l
o
c
a
t
e
 
u
t
i
l
i
t
y
 
d
e
p
t
h
 
b
y
 
u
s
e
 
o
f
 

G
r
o
u
n
d
 
P
e
n
e
t
r
a
t
i
n
g
 
R
a
d
a
r
 
(
G
P
R
)
,
 
X
-
r
a
y
,
 
b
o
r
e
 
s
c
o
p
e
,
 
o
r
 
u
l
t
r
a
s
o
u
n
d
 
p
r
i
o
r
 
t
o
 

t
h
e
 
s
t
a
r
t
 
o
f
 
d
e
m
o
l
i
t
i
o
n
 
a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
O
u
t
a
g
e
s
 
t
o
 
i
s
o
l
a
t
e
 
u
t
i
l
i
t
y
 

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
6
 
 
P
a
g
e
 
2
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

s
y
s
t
e
m
s
 
m
u
s
t
 
b
e
 
u
s
e
d
 
i
n
 
c
i
r
c
u
m
s
t
a
n
c
e
s
 
w
h
e
r
e
 
u
t
i
l
i
t
i
e
s
 
a
r
e
 
u
n
a
b
l
e
 
t
o
 
b
e
 

p
o
s
i
t
i
v
e
l
y
 
i
d
e
n
t
i
f
i
e
d
.
 
 
T
h
e
 
u
s
e
 
o
f
 
h
i
s
t
o
r
i
c
a
l
 
d
r
a
w
i
n
g
s
 
d
o
e
s
 
n
o
t
 
a
l
l
e
v
i
a
t
e
 

t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
f
r
o
m
 
m
e
e
t
i
n
g
 
t
h
i
s
 
r
e
q
u
i
r
e
m
e
n
t
.

3
.
7
 
 
 
E
L
E
C
T
R
I
C
A
L
 

P
e
r
f
o
r
m
 
e
l
e
c
t
r
i
c
a
l
 
w
o
r
k
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
,
 
A
p
p
e
n
d
i
x
 
A
,
 

S
e
c
t
i
o
n
s
 
1
1
 
a
n
d
 
1
2
.

3
.
7
.
1
 
 
 
C
o
n
d
u
c
t
 
o
f
 
E
l
e
c
t
r
i
c
a
l
 
W
o
r
k

A
s
 
d
e
l
i
n
e
a
t
e
d
 
i
n
 
E
M
 
3
8
5
-
1
-
1
,
 
e
l
e
c
t
r
i
c
a
l
 
w
o
r
k
 
i
s
 
t
o
 
b
e
 
c
o
n
d
u
c
t
e
d
 
i
n
 
a
 

d
e
-
e
n
e
r
g
i
z
e
d
 
s
t
a
t
e
 
u
n
l
e
s
s
 
t
h
e
r
e
 
i
s
 
n
o
 
a
l
t
e
r
n
a
t
i
v
e
 
m
e
t
h
o
d
 
f
o
r
 
a
c
c
o
m
p
l
i
s
h
i
n
g
 

t
h
e
 
w
o
r
k
.
 
 
I
n
 
t
h
o
s
e
 
c
a
s
e
s
 
o
b
t
a
i
n
 
a
n
 
e
n
e
r
g
i
z
e
d
 
w
o
r
k
 
p
e
r
m
i
t
 
f
r
o
m
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
T
h
e
 
e
n
e
r
g
i
z
e
d
 
w
o
r
k
 
p
e
r
m
i
t
 
a
p
p
l
i
c
a
t
i
o
n
 
m
u
s
t
 
b
e
 

a
c
c
o
m
p
a
n
i
e
d
 
b
y
 
t
h
e
 
A
H
A
 
a
n
d
 
a
 
s
u
m
m
a
r
y
 
o
f
 
w
h
y
 
t
h
e
 
e
q
u
i
p
m
e
n
t
/
c
i
r
c
u
i
t
 
n
e
e
d
s
 
t
o
 

b
e
 
w
o
r
k
e
d
 
e
n
e
r
g
i
z
e
d
.
 
 
U
n
d
e
r
g
r
o
u
n
d
 
e
l
e
c
t
r
i
c
a
l
 
s
p
a
c
e
s
 
m
u
s
t
 
b
e
 
c
e
r
t
i
f
i
e
d
 
s
a
f
e
 

f
o
r
 
e
n
t
r
y
 
b
e
f
o
r
e
 
e
n
t
e
r
i
n
g
 
t
o
 
c
o
n
d
u
c
t
 
w
o
r
k
.
 
 
C
a
b
l
e
s
 
t
h
a
t
 
w
i
l
l
 
b
e
 
c
u
t
 
m
u
s
t
 

b
e
 
p
o
s
i
t
i
v
e
l
y
 
i
d
e
n
t
i
f
i
e
d
 
a
n
d
 
d
e
-
e
n
e
r
g
i
z
e
d
 
p
r
i
o
r
 
t
o
 
p
e
r
f
o
r
m
i
n
g
 
e
a
c
h
 
c
u
t
.
 
 

A
t
t
a
c
h
 
t
e
m
p
o
r
a
r
y
 
g
r
o
u
n
d
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
F
8
5
5
 
a
n
d
 
I
E
E
E
 
1
0
4
8
.
 
 

P
e
r
f
o
r
m
 
a
l
l
 
h
i
g
h
 
v
o
l
t
a
g
e
 
c
a
b
l
e
 
c
u
t
t
i
n
g
 
r
e
m
o
t
e
l
y
 
u
s
i
n
g
 
h
y
d
r
a
u
l
i
c
 
c
u
t
t
i
n
g
 

t
o
o
l
.
 
 
W
h
e
n
 
r
a
c
k
i
n
g
 
i
n
 
o
r
 
l
i
v
e
 
s
w
i
t
c
h
i
n
g
 
o
f
 
c
i
r
c
u
i
t
 
b
r
e
a
k
e
r
s
,
 
n
o
 

a
d
d
i
t
i
o
n
a
l
 
p
e
r
s
o
n
 
o
t
h
e
r
 
t
h
a
n
 
t
h
e
 
s
w
i
t
c
h
 
o
p
e
r
a
t
o
r
 
i
s
 
a
l
l
o
w
e
d
 
i
n
 
t
h
e
 
s
p
a
c
e
 

d
u
r
i
n
g
 
t
h
e
 
a
c
t
u
a
l
 
o
p
e
r
a
t
i
o
n
.
 
 
P
l
a
n
 
s
o
 
t
h
a
t
 
w
o
r
k
 
n
e
a
r
 
e
n
e
r
g
i
z
e
d
 
p
a
r
t
s
 
i
s
 

m
i
n
i
m
i
z
e
d
 
t
o
 
t
h
e
 
f
u
l
l
e
s
t
 
e
x
t
e
n
t
 
p
o
s
s
i
b
l
e
.
 
 
U
s
e
 
o
f
 
e
l
e
c
t
r
i
c
a
l
 
o
u
t
a
g
e
s
 
c
l
e
a
r
 

o
f
 
a
n
y
 
e
n
e
r
g
i
z
e
d
 
e
l
e
c
t
r
i
c
a
l
 
s
o
u
r
c
e
s
 
i
s
 
t
h
e
 
p
r
e
f
e
r
r
e
d
 
m
e
t
h
o
d
.

W
h
e
n
 
w
o
r
k
i
n
g
 
i
n
 
e
n
e
r
g
i
z
e
d
 
s
u
b
s
t
a
t
i
o
n
s
,
 
o
n
l
y
 
q
u
a
l
i
f
i
e
d
 
e
l
e
c
t
r
i
c
a
l
 
w
o
r
k
e
r
s
 

a
r
e
 
p
e
r
m
i
t
t
e
d
 
t
o
 
e
n
t
e
r
.
 
 
W
h
e
n
 
w
o
r
k
 
r
e
q
u
i
r
e
s
 
w
o
r
k
 
n
e
a
r
 
e
n
e
r
g
i
z
e
d
 
c
i
r
c
u
i
t
s
 

a
s
 
d
e
f
i
n
e
d
 
b
y
 
N
F
P
A
 
7
0
,
 
h
i
g
h
 
v
o
l
t
a
g
e
 
p
e
r
s
o
n
n
e
l
 
m
u
s
t
 
u
s
e
 
p
e
r
s
o
n
a
l
 
p
r
o
t
e
c
t
i
v
e
 

e
q
u
i
p
m
e
n
t
 
t
h
a
t
 
i
n
c
l
u
d
e
s
,
 
a
s
 
a
 
m
i
n
i
m
u
m
,
 
e
l
e
c
t
r
i
c
a
l
 
h
a
r
d
 
h
a
t
,
 
s
a
f
e
t
y
 
s
h
o
e
s
,
 

i
n
s
u
l
a
t
i
n
g
 
g
l
o
v
e
s
 
a
n
d
 
e
l
e
c
t
r
i
c
a
l
 
a
r
c
 
f
l
a
s
h
 
p
r
o
t
e
c
t
i
o
n
 
f
o
r
 
p
e
r
s
o
n
n
e
l
 
a
s
 

r
e
q
u
i
r
e
d
 
b
y
 
N
F
P
A
 
7
0
E
.
 
 
I
n
s
u
l
a
t
i
n
g
 
b
l
a
n
k
e
t
s
,
 
h
e
a
r
i
n
g
 
p
r
o
t
e
c
t
i
o
n
,
 
a
n
d
 

s
w
i
t
c
h
i
n
g
 
s
u
i
t
s
 
m
a
y
 
a
l
s
o
 
b
e
 
r
e
q
u
i
r
e
d
,
 
d
e
p
e
n
d
i
n
g
 
o
n
 
t
h
e
 
s
p
e
c
i
f
i
c
 
j
o
b
 
a
n
d
 
a
s
 

d
e
l
i
n
e
a
t
e
d
 
i
n
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
A
H
A
.
 
 
E
n
s
u
r
e
 
t
h
a
t
 
e
a
c
h
 
e
m
p
l
o
y
e
e
 
i
s
 
f
a
m
i
l
i
a
r
 

w
i
t
h
 
a
n
d
 
c
o
m
p
l
i
e
s
 
w
i
t
h
 
t
h
e
s
e
 
p
r
o
c
e
d
u
r
e
s
 
a
n
d
 
2
9
 
C
F
R
 
1
9
1
0
.
1
4
7
.

3
.
7
.
2
 
 
 
Q
u
a
l
i
f
i
c
a
t
i
o
n
s

E
l
e
c
t
r
i
c
a
l
 
w
o
r
k
 
m
u
s
t
 
b
e
 
p
e
r
f
o
r
m
e
d
 
b
y
 
Q
P
 
p
e
r
s
o
n
n
e
l
 
w
i
t
h
 
v
e
r
i
f
i
a
b
l
e
 

c
r
e
d
e
n
t
i
a
l
s
 
w
h
o
 
a
r
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
a
p
p
l
i
c
a
b
l
e
 
c
o
d
e
 
r
e
q
u
i
r
e
m
e
n
t
s
.
 
 

V
e
r
i
f
i
a
b
l
e
 
c
r
e
d
e
n
t
i
a
l
s
 
c
o
n
s
i
s
t
 
o
f
 
S
t
a
t
e
,
 
N
a
t
i
o
n
a
l
 
a
n
d
 
L
o
c
a
l
 
C
e
r
t
i
f
i
c
a
t
i
o
n
s
 

o
r
 
L
i
c
e
n
s
e
s
 
t
h
a
t
 
a
 
M
a
s
t
e
r
 
o
r
 
J
o
u
r
n
e
y
m
a
n
 
E
l
e
c
t
r
i
c
i
a
n
 
m
a
y
 
h
o
l
d
,
 
d
e
p
e
n
d
i
n
g
 
o
n
 

w
o
r
k
 
b
e
i
n
g
 
p
e
r
f
o
r
m
e
d
,
 
a
n
d
 
m
u
s
t
 
b
e
 
i
d
e
n
t
i
f
i
e
d
 
i
n
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
A
H
A
.
 
 

J
o
u
r
n
e
y
m
a
n
/
A
p
p
r
e
n
t
i
c
e
 
r
a
t
i
o
 
m
u
s
t
 
b
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
t
a
t
e
 
a
n
d
 
L
o
c
a
l
 

r
e
q
u
i
r
e
m
e
n
t
s
 
a
p
p
l
i
c
a
b
l
e
 
t
o
 
w
h
e
r
e
 
w
o
r
k
 
i
s
 
b
e
i
n
g
 
p
e
r
f
o
r
m
e
d
.

3
.
7
.
3
 
 
 
A
r
c
 
F
l
a
s
h

C
o
n
d
u
c
t
 
a
 
h
a
z
a
r
d
 
a
n
a
l
y
s
i
s
/
a
r
c
 
f
l
a
s
h
 
h
a
z
a
r
d
 
a
n
a
l
y
s
i
s
 
w
h
e
n
e
v
e
r
 
w
o
r
k
 
o
n
 
o
r
 

n
e
a
r
 
e
n
e
r
g
i
z
e
d
 
p
a
r
t
s
 
g
r
e
a
t
e
r
 
t
h
a
n
 
5
0
 
v
o
l
t
s
 
i
s
 
n
e
c
e
s
s
a
r
y
,
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 

w
i
t
h
 
N
F
P
A
 
7
0
E
.

A
l
l
 
p
e
r
s
o
n
n
e
l
 
e
n
t
e
r
i
n
g
 
t
h
e
 
i
d
e
n
t
i
f
i
e
d
 
a
r
c
 
f
l
a
s
h
 
p
r
o
t
e
c
t
i
o
n
 
b
o
u
n
d
a
r
y
 
m
u
s
t
 

b
e
 
Q
P
s
 
a
n
d
 
p
r
o
p
e
r
l
y
 
t
r
a
i
n
e
d
 
i
n
 
N
F
P
A
 
7
0
E
 
r
e
q
u
i
r
e
m
e
n
t
s
 
a
n
d
 
p
r
o
c
e
d
u
r
e
s
.
 
 

U
n
l
e
s
s
 
p
e
r
m
i
t
t
e
d
 
b
y
 
N
F
P
A
 
7
0
E
,
 
n
o
 
U
n
q
u
a
l
i
f
i
e
d
 
P
e
r
s
o
n
 
i
s
 
p
e
r
m
i
t
t
e
d
 
t
o
 

a
p
p
r
o
a
c
h
 
n
e
a
r
e
r
 
t
h
a
n
 
t
h
e
 
L
i
m
i
t
e
d
 
A
p
p
r
o
a
c
h
 
B
o
u
n
d
a
r
y
 
o
f
 
e
n
e
r
g
i
z
e
d
 
c
o
n
d
u
c
t
o
r
s
 

a
n
d
 
c
i
r
c
u
i
t
 
p
a
r
t
s
.
 
 
T
r
a
i
n
i
n
g
 
m
u
s
t
 
b
e
 
a
d
m
i
n
i
s
t
e
r
e
d
 
b
y
 
a
n
 
e
l
e
c
t
r
i
c
a
l
l
y
 

q
u
a
l
i
f
i
e
d
 
s
o
u
r
c
e
 
a
n
d
 
d
o
c
u
m
e
n
t
e
d
.

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
6
 
 
P
a
g
e
 
2
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
7
.
4
 
 
 
G
r
o
u
n
d
i
n
g

G
r
o
u
n
d
 
e
l
e
c
t
r
i
c
a
l
 
c
i
r
c
u
i
t
s
,
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
e
n
c
l
o
s
u
r
e
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

N
F
P
A
 
7
0
 
a
n
d
 
I
E
E
E
 
C
2
 
t
o
 
p
r
o
v
i
d
e
 
a
 
p
e
r
m
a
n
e
n
t
,
 
c
o
n
t
i
n
u
o
u
s
 
a
n
d
 
e
f
f
e
c
t
i
v
e
 
p
a
t
h
 

t
o
 
g
r
o
u
n
d
 
u
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e
 
n
o
t
e
d
 
b
y
 
E
M
 
3
8
5
-
1
-
1
.

C
h
e
c
k
 
g
r
o
u
n
d
i
n
g
 
c
i
r
c
u
i
t
s
 
t
o
 
e
n
s
u
r
e
 
t
h
a
t
 
t
h
e
 
c
i
r
c
u
i
t
 
b
e
t
w
e
e
n
 
t
h
e
 
g
r
o
u
n
d
 
a
n
d
 

a
 
g
r
o
u
n
d
e
d
 
p
o
w
e
r
 
c
o
n
d
u
c
t
o
r
 
h
a
s
 
a
 
r
e
s
i
s
t
a
n
c
e
 
l
o
w
 
e
n
o
u
g
h
 
t
o
 
p
e
r
m
i
t
 

s
u
f
f
i
c
i
e
n
t
 
c
u
r
r
e
n
t
 
f
l
o
w
 
t
o
 
a
l
l
o
w
 
t
h
e
 
f
u
s
e
 
o
r
 
c
i
r
c
u
i
t
 
b
r
e
a
k
e
r
 
t
o
 
i
n
t
e
r
r
u
p
t
 

t
h
e
 
c
u
r
r
e
n
t
.

3
.
7
.
5
 
 
 
T
e
s
t
i
n
g

T
e
m
p
o
r
a
r
y
 
e
l
e
c
t
r
i
c
a
l
 
d
i
s
t
r
i
b
u
t
i
o
n
 
s
y
s
t
e
m
s
 
a
n
d
 
d
e
v
i
c
e
s
 
m
u
s
t
 
b
e
 
i
n
s
p
e
c
t
e
d
,
 

t
e
s
t
e
d
 
a
n
d
 
f
o
u
n
d
 
a
c
c
e
p
t
a
b
l
e
 
f
o
r
 
G
r
o
u
n
d
-
F
a
u
l
t
 
C
i
r
c
u
i
t
 
I
n
t
e
r
r
u
p
t
e
r
 
(
G
F
C
I
)
 

p
r
o
t
e
c
t
i
o
n
,
 
p
o
l
a
r
i
t
y
,
 
g
r
o
u
n
d
 
c
o
n
t
i
n
u
i
t
y
,
 
a
n
d
 
g
r
o
u
n
d
 
r
e
s
i
s
t
a
n
c
e
 
b
e
f
o
r
e
 

i
n
i
t
i
a
l
 
u
s
e
,
 
b
e
f
o
r
e
 
u
s
e
 
a
f
t
e
r
 
m
o
d
i
f
i
c
a
t
i
o
n
 
a
n
d
 
a
t
 
l
e
a
s
t
 
m
o
n
t
h
l
y
.
 
 
M
o
n
t
h
l
y
 

i
n
s
p
e
c
t
i
o
n
s
 
a
n
d
 
t
e
s
t
s
 
m
u
s
t
 
b
e
 
m
a
i
n
t
a
i
n
e
d
 
f
o
r
 
e
a
c
h
 
t
e
m
p
o
r
a
r
y
 
e
l
e
c
t
r
i
c
a
l
 

d
i
s
t
r
i
b
u
t
i
o
n
 
s
y
s
t
e
m
,
 
a
n
d
 
s
i
g
n
e
d
 
b
y
 
t
h
e
 
e
l
e
c
t
r
i
c
a
l
 
C
P
 
o
r
 
Q
P
.

 
 
 
 
 
 
 
 
-
-
 
E
n
d
 
o
f
 
S
e
c
t
i
o
n
 
-
-S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
6
 
 
P
a
g
e
 
2
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
9
.
1
3

H
E
A
L
T
H
,
 
S
A
F
E
T
Y
,
 
A
N
D
 
E
M
E
R
G
E
N
C
Y
 
R
E
S
P
O
N
S
E
 
P
R
O
C
E
D
U
R
E
S
 
F
O
R
 
C
O
N
T
A
M
I
N
A
T
E
D
 
S
I
T
E
S

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
R
E
F
E
R
E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
m
 
a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 

e
x
t
e
n
t
 
r
e
f
e
r
e
n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
t
e
x
t
 
b
y
 

t
h
e
 
b
a
s
i
c
 
d
e
s
i
g
n
a
t
i
o
n
 
o
n
l
y
.

I
N
T
E
R
N
A
T
I
O
N
A
L
 
S
A
F
E
T
Y
 
E
Q
U
I
P
M
E
N
T
 
A
S
S
O
C
I
A
T
I
O
N
 
(
I
S
E
A
)

A
N
S
I
/
I
S
E
A
 
Z
3
5
8
.
1

(
2
0
1
4
)
 
A
m
e
r
i
c
a
n
 
N
a
t
i
o
n
a
l
 
S
t
a
n
d
a
r
d
 
f
o
r
 

E
m
e
r
g
e
n
c
y
 
E
y
e
w
a
s
h
 
a
n
d
 
S
h
o
w
e
r
 
E
q
u
i
p
m
e
n
t

N
A
T
I
O
N
A
L
 
I
N
S
T
I
T
U
T
E
 
F
O
R
 
O
C
C
U
P
A
T
I
O
N
A
L
 
S
A
F
E
T
Y
 
A
N
D
 
H
E
A
L
T
H
 
(
N
I
O
S
H
)

N
I
O
S
H
 
8
5
-
1
1
5

(
1
9
8
5
)
 
O
c
c
u
p
a
t
i
o
n
a
l
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 

G
u
i
d
a
n
c
e
 
M
a
n
u
a
l
 
f
o
r
 
H
a
z
a
r
d
o
u
s
 
W
a
s
t
e
 
S
i
t
e
 

A
c
t
i
v
i
t
i
e
s

U
.
S
.
 
A
R
M
Y
 
C
O
R
P
S
 
O
F
 
E
N
G
I
N
E
E
R
S
 
(
U
S
A
C
E
)

E
M
 
3
8
5
-
1
-
1

(
2
0
1
4
)
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
R
e
q
u
i
r
e
m
e
n
t
s
 

M
a
n
u
a
l

U
.
S
.
 
N
A
T
I
O
N
A
L
 
A
R
C
H
I
V
E
S
 
A
N
D
 
R
E
C
O
R
D
S
 
A
D
M
I
N
I
S
T
R
A
T
I
O
N
 
(
N
A
R
A
)

2
9
 
C
F
R
 
1
9
0
4

R
e
c
o
r
d
i
n
g
 
a
n
d
 
R
e
p
o
r
t
i
n
g
 
O
c
c
u
p
a
t
i
o
n
a
l
 

I
n
j
u
r
i
e
s
 
a
n
d
 
I
l
l
n
e
s
s
e
s

2
9
 
C
F
R
 
1
9
1
0

O
c
c
u
p
a
t
i
o
n
a
l
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
S
t
a
n
d
a
r
d
s

2
9
 
C
F
R
 
1
9
1
0
.
1
2
0

H
a
z
a
r
d
o
u
s
 
W
a
s
t
e
 
O
p
e
r
a
t
i
o
n
s
 
a
n
d
 
E
m
e
r
g
e
n
c
y
 

R
e
s
p
o
n
s
e

2
9
 
C
F
R
 
1
9
2
6

S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
R
e
g
u
l
a
t
i
o
n
s
 
f
o
r
 

C
o
n
s
t
r
u
c
t
i
o
n

2
9
 
C
F
R
 
1
9
2
6
.
6
5

H
a
z
a
r
d
o
u
s
 
W
a
s
t
e
 
O
p
e
r
a
t
i
o
n
s
 
a
n
d
 
E
m
e
r
g
e
n
c
y
 

R
e
s
p
o
n
s
e

4
9
 
C
F
R
 
1
7
2

H
a
z
a
r
d
o
u
s
 
M
a
t
e
r
i
a
l
s
 
T
a
b
l
e
,
 
S
p
e
c
i
a
l
 

P
r
o
v
i
s
i
o
n
s
,
 
H
a
z
a
r
d
o
u
s
 
M
a
t
e
r
i
a
l
s
 

C
o
m
m
u
n
i
c
a
t
i
o
n
s
,
 
E
m
e
r
g
e
n
c
y
 
R
e
s
p
o
n
s
e
 

I
n
f
o
r
m
a
t
i
o
n
,
 
a
n
d
 
T
r
a
i
n
i
n
g
 
R
e
q
u
i
r
e
m
e
n
t
s

1
.
2
 
 
 
P
R
E
C
O
N
S
T
R
U
C
T
I
O
N
 
S
A
F
E
T
Y
 
C
O
N
F
E
R
E
N
C
E

C
o
n
d
u
c
t
 
a
 
p
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
s
a
f
e
t
y
 
c
o
n
f
e
r
e
n
c
e
 
p
r
i
o
r
 
t
o
 
t
h
e
 
s
t
a
r
t
 
o
f
 
s
i
t
e
 

a
c
t
i
v
i
t
i
e
s
 
a
n
d
 
a
f
t
e
r
 
s
u
b
m
i
s
s
i
o
n
 
o
f
 
t
h
e
 
A
c
c
i
d
e
n
t
 
P
r
e
v
e
n
t
i
o
n
 
P
l
a
n
/
S
i
t
e
 

S
a
f
e
t
y
 
A
n
d
 
H
e
a
l
t
h
 
P
l
a
n
 
(
A
P
P
/
S
S
H
P
)
.
 
 
T
h
e
 
o
b
j
e
c
t
i
v
e
 
o
f
 
t
h
e
 
m
e
e
t
i
n
g
 
i
s
 
t
o
 

d
i
s
c
u
s
s
 
h
e
a
l
t
h
 
a
n
d
 
s
a
f
e
t
y
 
c
o
n
c
e
r
n
s
 
r
e
l
a
t
e
d
 
t
o
 
t
h
e
 
i
m
p
e
n
d
i
n
g
 
w
o
r
k
,
 
d
i
s
c
u
s
s
 

p
r
o
j
e
c
t
 
h
e
a
l
t
h
 
a
n
d
 
s
a
f
e
t
y
 
o
r
g
a
n
i
z
a
t
i
o
n
 
a
n
d
 
e
x
p
e
c
t
a
t
i
o
n
s
,
 
r
e
v
i
e
w
 
a
n
d
 
a
n
s
w
e
r
 

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
9
.
1
3
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

c
o
m
m
e
n
t
s
 
a
n
d
 
c
o
n
c
e
r
n
s
 
r
e
g
a
r
d
i
n
g
 
t
h
e
 
A
P
P
/
S
S
H
P
 
o
r
 
o
t
h
e
r
 
h
e
a
l
t
h
 
a
n
d
 
s
a
f
e
t
y
 

c
o
n
c
e
r
n
s
 
.
 
 
E
n
s
u
r
e
 
t
h
a
t
 
t
h
o
s
e
 
i
n
d
i
v
i
d
u
a
l
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
h
e
a
l
t
h
 
a
n
d
 

s
a
f
e
t
y
 
a
t
 
t
h
e
 
p
r
o
j
e
c
t
 
l
e
v
e
l
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
a
n
d
 
a
t
t
e
n
d
 
t
h
i
s
 
m
e
e
t
i
n
g
.

1
.
3
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
 
 

S
u
b
m
i
t
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 

P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
2
 
S
h
o
p
 
D
r
a
w
i
n
g
s

W
o
r
k
 
Z
o
n
e
s
;
 
G

 
 
S
Z
/
t
r
a
i
l
e
r
 
s
h
o
w
n
 
i
n
 
C
-
2
3
3
,
 
r
e
m
a
i
n
d
e
r
 
W
o
r
k
 
Z
o
n
e
s
 
t
o
 
b
e
 
s
h
o
w
n
 
i
n
 

C
o
n
t
r
a
c
t
o
r
 
p
l
a
n
 
s
u
b
m
i
t
t
a
l
s
.

D
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
F
a
c
i
l
i
t
i
e
s
;
 
G

 
 
T
o
 
b
e
 
s
h
o
w
n
 
i
n
 
C
o
n
t
r
a
c
t
o
r
 
p
l
a
n
 
s
u
b
m
i
t
t
a
l
s
.

S
D
-
0
3
 
P
r
o
d
u
c
t
 
D
a
t
a

A
m
e
n
d
m
e
n
t
s
 
t
o
 
t
h
e
 
A
P
P
/
S
S
H
P

E
x
p
o
s
u
r
e
 
M
o
n
i
t
o
r
i
n
g
/
A
i
r
 
S
a
m
p
l
i
n
g
 
P
r
o
g
r
a
m

S
i
t
e
 
C
o
n
t
r
o
l
 
L
o
g

S
S
H
O
'
s
 
D
a
i
l
y
 
I
n
s
p
e
c
t
i
o
n
 
L
o
g
s

S
D
-
0
7
 
C
e
r
t
i
f
i
c
a
t
e
s

C
e
r
t
i
f
i
c
a
t
e
 
o
f
 
W
o
r
k
e
r
/
V
i
s
i
t
o
r
 
A
c
k
n
o
w
l
e
d
g
e
m
e
n
t

S
D
-
1
1
 
C
l
o
s
e
o
u
t
 
S
u
b
m
i
t
t
a
l
s

S
a
f
e
t
y
 
A
n
d
 
H
e
a
l
t
h
 
P
h
a
s
e
-
O
u
t
 
R
e
p
o
r
t

1
.
4
 
 
 
A
C
C
I
D
E
N
T
 
P
R
E
V
E
N
T
I
O
N
 
P
L
A
N
/
S
I
T
E
 
S
A
F
E
T
Y
 
A
N
D
 
H
E
A
L
T
H
 
P
L
A
N
 
(
A
P
P
/
S
S
H
P
)

D
e
v
e
l
o
p
 
a
n
d
 
i
m
p
l
e
m
e
n
t
 
a
 
S
i
t
e
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
P
l
a
n
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

S
e
c
t
i
o
n
 
0
1
 
3
5
 
2
6
 
G
O
V
E
R
N
M
E
N
T
A
L
 
S
A
F
E
T
Y
 
R
E
Q
U
I
R
E
M
E
N
T
S
,
 
a
n
d
 
a
t
t
a
c
h
 
t
o
 
t
h
e
 

A
c
c
i
d
e
n
t
 
P
r
e
v
e
n
t
i
o
n
 
P
l
a
n
 
(
A
P
P
)
 
a
s
 
a
n
 
a
p
p
e
n
d
i
x
 
(
A
P
P
/
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e
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w
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c
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c
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c
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c
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c
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c
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c
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c
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b
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b
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p
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c
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c
a
t
i
o
n
s
 
a
n
d
 

r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
 
s
t
a
t
e
d
 
i
n
 
E
M
 
3
8
5
-
1
-
1
,
 
S
e
c
t
i
o
n
 
3
3
.
C
.
0
1
.

1
.
5
.
1
.
1
 
 
 
A
d
d
i
t
i
o
n
a
l
 
Q
u
a
l
i
f
i
c
a
t
i
o
n
s

T
h
e
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
M
a
n
a
g
e
r
 
m
u
s
t
 
h
a
v
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
q
u
a
l
i
f
i
c
a
t
i
o
n
s
:

a
.
 
 
A
 
m
i
n
i
m
u
m
 
o
f
 
3
 
y
e
a
r
s
'
 
e
x
p
e
r
i
e
n
c
e
 
i
n
 
d
e
v
e
l
o
p
i
n
g
 
a
n
d
 
i
m
p
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c
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c
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p
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c
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i
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c
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c
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r
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p
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c
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b
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R
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p
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c
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c
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c
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c
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c
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p
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c
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c
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c
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.
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c
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c
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R
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p
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p
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p
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p
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p
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.
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i
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p
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p
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i
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c
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c
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p
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c
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i
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i
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c
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c
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c
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c
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c
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p
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p
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p
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p
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P
P
/
S
S
H
P
 
r
e
q
u
i
r
e
m
e
n
t
s
.

1
.
5
.
4
 
 
 
O
c
c
u
p
a
t
i
o
n
a
l
 
P
h
y
s
i
c
i
a
n

U
t
i
l
i
z
e
 
t
h
e
 
s
e
r
v
i
c
e
s
 
o
f
 
a
 
l
i
c
e
n
s
e
d
 
p
h
y
s
i
c
i
a
n
,
 
w
h
o
 
i
s
 
c
e
r
t
i
f
i
e
d
 
i
n
 

o
c
c
u
p
a
t
i
o
n
a
l
 
m
e
d
i
c
i
n
e
 
b
y
 
t
h
e
 
A
m
e
r
i
c
a
n
 
B
o
a
r
d
 
o
f
 
P
r
e
v
e
n
t
a
t
i
v
e
 
M
e
d
i
c
i
n
e
,
 
o
r
 

w
h
o
,
 
b
y
 
n
e
c
e
s
s
a
r
y
 
t
r
a
i
n
i
n
g
 
a
n
d
 
e
x
p
e
r
i
e
n
c
e
 
i
s
 
B
o
a
r
d
 
e
l
i
g
i
b
l
e
.
 
 
T
h
e
 

p
h
y
s
i
c
i
a
n
 
m
u
s
t
 
b
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
t
h
e
 
s
i
t
e
'
s
 
h
a
z
a
r
d
s
 
a
n
d
 
t
h
e
 
s
c
o
p
e
 
o
f
 
t
h
i
s
 

p
r
o
j
e
c
t
.
 
 
I
n
c
l
u
d
e
 
t
h
e
 
m
e
d
i
c
a
l
 
c
o
n
s
u
l
t
a
n
t
'
s
 
n
a
m
e
,
 
q
u
a
l
i
f
i
c
a
t
i
o
n
s
,
 
a
n
d
 

k
n
o
w
l
e
d
g
e
 
o
f
 
t
h
e
 
s
i
t
e
'
s
 
c
o
n
d
i
t
i
o
n
s
 
a
n
d
 
p
r
o
p
o
s
e
d
 
a
c
t
i
v
i
t
i
e
s
 
i
n
 
t
h
e
 

A
P
P
/
S
S
H
P
.
 
 
T
h
e
 
p
h
y
s
i
c
i
a
n
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
t
h
e
 
d
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
m
e
d
i
c
a
l
 

s
u
r
v
e
i
l
l
a
n
c
e
 
p
r
o
t
o
c
o
l
s
 
a
n
d
 
f
o
r
 
r
e
v
i
e
w
 
o
f
 
e
x
a
m
i
n
a
t
i
o
n
/
t
e
s
t
 
r
e
s
u
l
t
s
 

p
e
r
f
o
r
m
e
d
 
i
n
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
2
9
 
C
F
R
 
1
9
1
0
.
1
2
0
,
 
(
f
)
 
a
n
d
 
2
9
 
C
F
R
 
1
9
2
6
.
6
5
,
 
(
f
)
 

a
n
d
 
p
a
r
a
g
r
a
p
h
 
M
E
D
I
C
A
L
 
S
U
R
V
E
I
L
L
A
N
C
E
 
P
R
O
G
R
A
M
.

1
.
5
.
5
 
 
 
P
e
r
s
o
n
s
 
C
e
r
t
i
f
i
e
d
 
i
n
 
F
i
r
s
t
 
A
i
d
 
a
n
d
 
C
P
R

A
t
 
l
e
a
s
t
 
t
w
o
 
p
e
r
s
o
n
s
 
w
h
o
 
a
r
e
 
c
u
r
r
e
n
t
l
y
 
c
e
r
t
i
f
i
e
d
 
i
n
 
f
i
r
s
t
 
a
i
d
 
a
n
d
 
C
P
R
 
b
y
 

t
h
e
 
A
m
e
r
i
c
a
n
 
R
e
d
 
C
r
o
s
s
 
o
r
 
o
t
h
e
r
 
a
p
p
r
o
v
e
d
 
a
g
e
n
c
y
 
m
u
s
t
 
b
e
 
o
n
s
i
t
e
 
a
t
 
a
l
l
 

t
i
m
e
s
 
d
u
r
i
n
g
 
s
i
t
e
 
o
p
e
r
a
t
i
o
n
s
.
 
 
T
h
e
y
 
m
u
s
t
 
b
e
 
t
r
a
i
n
e
d
 
i
n
 
u
n
i
v
e
r
s
a
l
 

p
r
e
c
a
u
t
i
o
n
s
 
a
n
d
 
t
h
e
 
u
s
e
 
o
f
 
P
P
E
 
a
s
 
d
e
s
c
r
i
b
e
d
 
i
n
 
t
h
e
 
B
l
o
o
d
b
o
r
n
e
 
P
a
t
h
o
g
e
n
s
 

S
t
a
n
d
a
r
d
 
o
f
 
2
9
 
C
F
R
 
1
9
1
0
,
 
S
e
c
t
i
o
n
 
.
1
0
3
0
.
 
 
T
h
e
s
e
 
p
e
r
s
o
n
s
 
m
a
y
 
p
e
r
f
o
r
m
 
o
t
h
e
r
 

d
u
t
i
e
s
 
b
u
t
 
m
u
s
t
 
b
e
 
i
m
m
e
d
i
a
t
e
l
y
 
a
v
a
i
l
a
b
l
e
 
t
o
 
r
e
n
d
e
r
 
f
i
r
s
t
 
a
i
d
 
w
h
e
n
 
n
e
e
d
e
d
.

1
.
5
.
6
 
 
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
T
e
c
h
n
i
c
i
a
n
s

F
o
r
 
e
a
c
h
 
w
o
r
k
 
c
r
e
w
 
i
n
 
t
h
e
 
e
x
c
l
u
s
i
o
n
 
z
o
n
e
,
 
o
n
e
 
p
e
r
s
o
n
,
 
d
e
s
i
g
n
a
t
e
d
 
a
s
 
a
 

S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
t
e
c
h
n
i
c
i
a
n
,
 
m
u
s
t
 
p
e
r
f
o
r
m
 
a
c
t
i
v
i
t
i
e
s
 
s
u
c
h
 
a
s
 
a
i
r
 

m
o
n
i
t
o
r
i
n
g
,
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
,
 
a
n
d
 
s
a
f
e
t
y
 
o
v
e
r
s
i
g
h
t
 
o
n
 
b
e
h
a
l
f
 
o
f
 
t
h
e
 
S
S
H
O
.
 
 

T
h
e
y
 
m
u
s
t
 
h
a
v
e
 
a
p
p
r
o
p
r
i
a
t
e
 
t
r
a
i
n
i
n
g
 
e
q
u
i
v
a
l
e
n
t
 
t
o
 
t
h
e
 
S
S
H
O
 
i
n
 
e
a
c
h
 

s
p
e
c
i
f
i
c
 
a
r
e
a
 
f
o
r
 
w
h
i
c
h
 
t
h
e
y
 
h
a
v
e
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
a
n
d
 
r
e
p
o
r
t
 
t
o
 
a
n
d
 
b
e
 

u
n
d
e
r
 
t
h
e
 
s
u
p
e
r
v
i
s
i
o
n
 
o
f
 
t
h
e
 
S
S
H
O
.

1
.
6
 
 
 
E
M
E
R
G
E
N
C
Y
 
R
E
S
P
O
N
S
E
 
A
N
D
 
C
O
N
T
I
N
G
E
N
C
Y
 
P
R
O
C
E
D
U
R
E
S

D
e
v
e
l
o
p
 
a
n
d
 
i
m
p
l
e
m
e
n
t
 
a
n
 
E
m
e
r
g
e
n
c
y
 
R
e
s
p
o
n
s
e
 
P
l
a
n
,
 
t
h
a
t
 
m
e
e
t
s
 
t
h
e
 

r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
E
M
 
3
8
5
-
1
-
1
 
S
e
c
t
i
o
n
 
3
3
.
G
,
 
2
9
 
C
F
R
 
1
9
1
0
.
1
2
0
 
(
l
)
 
a
n
d
 

2
9
 
C
F
R
 
1
9
2
6
.
6
5
 
(
l
)
,
 
a
s
 
a
 
s
e
c
t
i
o
n
 
o
f
 
t
h
e
 
A
P
P
/
S
S
H
P
.
 
 
I
n
 
t
h
e
 
e
v
e
n
t
 
o
f
 
a
n
y
 

e
m
e
r
g
e
n
c
y
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
r
e
m
e
d
i
a
l
 
a
c
t
i
o
n
,
 
w
i
t
h
o
u
t
 
d
e
l
a
y
,
 
a
l
e
r
t
 
a
l
l
 
o
n
s
i
t
e
 

e
m
p
l
o
y
e
e
s
 
a
n
d
 
a
s
 
n
e
c
e
s
s
a
r
y
 
o
f
f
s
i
t
e
 
e
m
e
r
g
e
n
c
y
 
r
e
s
p
o
n
d
e
r
s
 
t
h
a
t
 
t
h
e
r
e
 
i
s
 
a
n
 

e
m
e
r
g
e
n
c
y
 
s
i
t
u
a
t
i
o
n
;
 
t
a
k
e
 
a
c
t
i
o
n
 
t
o
 
r
e
m
o
v
e
 
o
r
 
o
t
h
e
r
w
i
s
e
 
m
i
n
i
m
i
z
e
 
t
h
e
 
c
a
u
s
e
 

o
f
 
t
h
e
 
e
m
e
r
g
e
n
c
y
;
 
a
l
e
r
t
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
;
 
a
n
d
 
i
n
s
t
i
t
u
t
e
 
m
e
a
s
u
r
e
s
 

n
e
c
e
s
s
a
r
y
 
t
o
 
p
r
e
v
e
n
t
 
r
e
p
e
t
i
t
i
o
n
 
o
f
 
t
h
e
 
c
o
n
d
i
t
i
o
n
s
 
o
r
 
a
c
t
i
o
n
s
 
l
e
a
d
i
n
g
 
t
o
,
 

o
r
 
r
e
s
u
l
t
i
n
g
 
i
n
,
 
t
h
e
 
e
m
e
r
g
e
n
c
y
.
 
 
T
r
a
i
n
 
e
m
p
l
o
y
e
e
s
 
t
h
a
t
 
a
r
e
 
r
e
q
u
i
r
e
d
 
t
o
 

r
e
s
p
o
n
d
 
t
o
 
h
a
z
a
r
d
o
u
s
 
e
m
e
r
g
e
n
c
y
 
s
i
t
u
a
t
i
o
n
s
 
t
o
 
t
h
e
i
r
 
l
e
v
e
l
 
o
f
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 

a
c
c
o
r
d
i
n
g
 
t
o
 
2
9
 
C
F
R
 
1
9
1
0
.
1
2
0
 
(
q
)
 
a
n
d
 
2
9
 
C
F
R
 
1
9
2
6
.
6
5
 
(
q
)
 
r
e
q
u
i
r
e
m
e
n
t
s
.
 
 

R
e
h
e
a
r
s
e
 
t
h
e
 
p
l
a
n
 
r
e
g
u
l
a
r
l
y
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 
o
v
e
r
a
l
l
 
t
r
a
i
n
i
n
g
 
p
r
o
g
r
a
m
 
f
o
r
 

s
i
t
e
 
o
p
e
r
a
t
i
o
n
s
.
 
 
R
e
v
i
e
w
 
t
h
e
 
p
l
a
n
 
p
e
r
i
o
d
i
c
a
l
l
y
 
a
n
d
 
r
e
v
i
s
e
d
 
a
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 

r
e
f
l
e
c
t
 
n
e
w
 
o
r
 
c
h
a
n
g
i
n
g
 
s
i
t
e
 
c
o
n
d
i
t
i
o
n
s
 
o
r
 
i
n
f
o
r
m
a
t
i
o
n
.
 
 
P
r
o
v
i
d
e
 
c
o
p
i
e
s
 
o
f
 

t
h
e
 
E
m
e
r
g
e
n
c
y
 
R
e
s
p
o
n
s
e
 
P
o
r
t
i
o
n
 
o
f
 
t
h
e
 
a
c
c
e
p
t
e
d
 
A
P
P
/
S
S
H
P
 
t
o
 
t
h
e
 
a
f
f
e
c
t
e
d
 

l
o
c
a
l
 
e
m
e
r
g
e
n
c
y
 
r
e
s
p
o
n
s
e
 
a
g
e
n
c
i
e
s
.
 
 
A
d
d
r
e
s
s
,
 
a
s
 
a
 
m
i
n
i
m
u
m
,
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 

e
l
e
m
e
n
t
s
 
i
n
 
t
h
e
 
p
l
a
n
:

a
.
 
 
P
r
e
-
e
m
e
r
g
e
n
c
y
 
p
l
a
n
n
i
n
g
.
 
 
C
o
o
r
d
i
n
a
t
e
 
w
i
t
h
 
l
o
c
a
l
 
e
m
e
r
g
e
n
c
y
 
r
e
s
p
o
n
s
e
 

p
r
o
v
i
d
e
r
s
 
d
u
r
i
n
g
 
p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
t
h
e
 
E
m
e
r
g
e
n
c
y
 
R
e
s
p
o
n
s
e
 
P
l
a
n
.
 
 
A
t
 
a
 

m
i
n
i
m
u
m
,
 
c
o
o
r
d
i
n
a
t
e
 
w
i
t
h
 
l
o
c
a
l
 
f
i
r
e
,
 
r
e
s
c
u
e
,
 
h
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
s
 

r
e
s
p
o
n
s
e
 
t
e
a
m
s
,
 
p
o
l
i
c
e
 
a
n
d
 
e
m
e
r
g
e
n
c
y
 
m
e
d
i
c
a
l
 
p
r
o
v
i
d
e
r
s
 
t
o
 
a
s
s
u
r
e
 
a
l
l
 

o
r
g
a
n
i
z
a
t
i
o
n
s
 
a
r
e
 
c
a
p
a
b
l
e
 
a
n
d
 
w
i
l
l
i
n
g
 
t
o
 
r
e
s
p
o
n
d
 
t
o
 
a
n
d
 
p
r
o
v
i
d
e
 

s
e
r
v
i
c
e
s
 
f
o
r
 
o
n
-
s
i
t
e
 
e
m
e
r
g
e
n
c
i
e
s
.
 
 
E
n
s
u
r
e
 
t
h
e
 
E
m
e
r
g
e
n
c
y
 
R
e
s
p
o
n
s
e
 
P
l
a
n
 

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
9
.
1
3
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

f
o
r
 
t
h
e
 
s
i
t
e
 
i
s
 
c
o
m
p
a
t
i
b
l
e
 
a
n
d
 
i
n
t
e
g
r
a
t
e
d
 
w
i
t
h
 
t
h
e
 
l
o
c
a
l
 
f
i
r
e
,
 
r
e
s
c
u
e
,
 

m
e
d
i
c
a
l
 
a
n
d
 
p
o
l
i
c
e
 
s
e
c
u
r
i
t
y
 
s
e
r
v
i
c
e
s
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
l
o
c
a
l
 
e
m
e
r
g
e
n
c
y
 

r
e
s
p
o
n
s
e
 
p
l
a
n
n
i
n
g
 
a
g
e
n
c
i
e
s
.

b
.
 
 
P
e
r
s
o
n
n
e
l
 
r
o
l
e
s
,
 
l
i
n
e
s
 
o
f
 
a
u
t
h
o
r
i
t
y
,
 
c
o
m
m
u
n
i
c
a
t
i
o
n
s
 
f
o
r
 
e
m
e
r
g
e
n
c
i
e
s
.

c
.
 
 
E
m
e
r
g
e
n
c
y
 
r
e
c
o
g
n
i
t
i
o
n
 
a
n
d
 
p
r
e
v
e
n
t
i
o
n
.

d
.
 
 
S
i
t
e
 
t
o
p
o
g
r
a
p
h
y
,
 
l
a
y
o
u
t
,
 
a
n
d
 
p
r
e
v
a
i
l
i
n
g
 
w
e
a
t
h
e
r
 
c
o
n
d
i
t
i
o
n
s
.

e
.
 
 
C
r
i
t
e
r
i
a
 
a
n
d
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
s
i
t
e
 
e
v
a
c
u
a
t
i
o
n
 
(
e
m
e
r
g
e
n
c
y
 
a
l
e
r
t
i
n
g
 

p
r
o
c
e
d
u
r
e
s
,
 
e
m
p
l
o
y
e
e
 
a
l
a
r
m
 
s
y
s
t
e
m
,
 
e
m
e
r
g
e
n
c
y
 
P
P
E
 
a
n
d
 
e
q
u
i
p
m
e
n
t
,
 
s
a
f
e
 

d
i
s
t
a
n
c
e
s
,
 
p
l
a
c
e
s
 
o
f
 
r
e
f
u
g
e
,
 
e
v
a
c
u
a
t
i
o
n
 
r
o
u
t
e
s
,
 
s
i
t
e
 
s
e
c
u
r
i
t
y
 
a
n
d
 

c
o
n
t
r
o
l
)
.

f
.
 
 
R
o
u
t
e
 
m
a
p
s
 
t
o
 
n
e
a
r
e
s
t
 
p
r
e
n
o
t
i
f
i
e
d
 
m
e
d
i
c
a
l
 
f
a
c
i
l
i
t
y
.
 
 
S
i
t
e
-
s
u
p
p
o
r
t
 

v
e
h
i
c
l
e
s
 
m
u
s
t
 
b
e
 
e
q
u
i
p
p
e
d
 
w
i
t
h
 
m
a
p
s
.
 
 
A
t
 
t
h
e
 
b
e
g
i
n
n
i
n
g
 
o
f
 
p
r
o
j
e
c
t
 

o
p
e
r
a
t
i
o
n
s
,
 
d
r
i
v
e
r
s
 
o
f
 
t
h
e
 
s
u
p
p
o
r
t
 
v
e
h
i
c
l
e
s
 
m
u
s
t
 
b
e
c
o
m
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 

t
h
e
 
e
m
e
r
g
e
n
c
y
 
r
o
u
t
e
 
a
n
d
 
t
h
e
 
t
r
a
v
e
l
 
t
i
m
e
 
r
e
q
u
i
r
e
d
.

g
.
 
 
S
p
e
c
i
f
i
c
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
a
n
d
 
m
e
d
i
c
a
l
 
t
r
e
a
t
m
e
n
t
 
o
f
 

i
n
j
u
r
e
d
 
p
e
r
s
o
n
n
e
l
.

h
.
 
 
E
m
e
r
g
e
n
c
y
 
a
l
e
r
t
i
n
g
 
a
n
d
 
r
e
s
p
o
n
s
e
 
p
r
o
c
e
d
u
r
e
s
 
i
n
c
l
u
d
i
n
g
 
p
o
s
t
e
d
 

i
n
s
t
r
u
c
t
i
o
n
s
 
a
n
d
 
a
 
l
i
s
t
 
o
f
 
n
a
m
e
s
 
a
n
d
 
t
e
l
e
p
h
o
n
e
 
n
u
m
b
e
r
s
 
o
f
 
e
m
e
r
g
e
n
c
y
 

c
o
n
t
a
c
t
s
 
(
p
h
y
s
i
c
i
a
n
,
 
n
e
a
r
b
y
 
m
e
d
i
c
a
l
 
f
a
c
i
l
i
t
y
,
 
f
i
r
e
 
a
n
d
 
p
o
l
i
c
e
 

d
e
p
a
r
t
m
e
n
t
s
,
 
a
m
b
u
l
a
n
c
e
 
s
e
r
v
i
c
e
,
 
F
e
d
e
r
a
l
,
 
s
t
a
t
e
,
 
a
n
d
 
l
o
c
a
l
 

e
n
v
i
r
o
n
m
e
n
t
a
l
 
a
g
e
n
c
i
e
s
;
 
a
s
 
w
e
l
l
 
a
s
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
M
a
n
a
g
e
r
,
 
t
h
e
 
S
i
t
e
 

S
u
p
e
r
i
n
t
e
n
d
e
n
t
,
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
n
d
 
t
h
e
i
r
 
a
l
t
e
r
n
a
t
e
s
)
.

i
.
 
 
C
r
i
t
e
r
i
a
 
f
o
r
 
i
n
i
t
i
a
t
i
n
g
 
c
o
m
m
u
n
i
t
y
 
a
l
e
r
t
 
p
r
o
g
r
a
m
,
 
c
o
n
t
a
c
t
s
,
 
a
n
d
 

r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
.

j
.
 
 
P
r
o
c
e
d
u
r
e
s
 
f
o
r
 
r
e
p
o
r
t
i
n
g
 
i
n
c
i
d
e
n
t
s
 
t
o
 
a
p
p
r
o
p
r
i
a
t
e
 
g
o
v
e
r
n
m
e
n
t
 

a
g
e
n
c
i
e
s
.
 
 
I
n
 
t
h
e
 
e
v
e
n
t
 
t
h
a
t
 
a
n
 
i
n
c
i
d
e
n
t
 
s
u
c
h
 
a
s
 
a
n
 
e
x
p
l
o
s
i
o
n
 
o
r
 
f
i
r
e
,
 

o
r
 
a
 
s
p
i
l
l
 
o
r
 
r
e
l
e
a
s
e
 
o
f
 
t
o
x
i
c
 
m
a
t
e
r
i
a
l
s
 
o
c
c
u
r
s
 
d
u
r
i
n
g
 
t
h
e
 
c
o
u
r
s
e
 
o
f
 

t
h
e
 
p
r
o
j
e
c
t
,
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
g
o
v
e
r
n
m
e
n
t
 
a
g
e
n
c
i
e
s
 
m
u
s
t
 
b
e
 
i
m
m
e
d
i
a
t
e
l
y
 

n
o
t
i
f
i
e
d
.
 
 
I
n
 
a
d
d
i
t
i
o
n
,
 
v
e
r
b
a
l
l
y
 
n
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
n
d
 

t
h
e
 
l
o
c
a
l
 
d
i
s
t
r
i
c
t
 
s
a
f
e
t
y
 
o
f
f
i
c
e
 
i
m
m
e
d
i
a
t
e
l
y
 
a
n
d
 
s
u
b
m
i
t
 
a
 
w
r
i
t
t
e
n
 

n
o
t
i
f
i
c
a
t
i
o
n
 
w
i
t
h
i
n
 
2
4
 
h
o
u
r
s
.
 
 
I
n
c
l
u
d
e
 
w
i
t
h
i
n
 
t
h
e
 
r
e
p
o
r
t
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 

i
t
e
m
s
:

(
1
)
 
 
N
a
m
e
,
 
o
r
g
a
n
i
z
a
t
i
o
n
,
 
t
e
l
e
p
h
o
n
e
 
n
u
m
b
e
r
,
 
a
n
d
 
l
o
c
a
t
i
o
n
 
o
f
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
.

(
2
)
 
 
N
a
m
e
 
a
n
d
 
t
i
t
l
e
 
o
f
 
t
h
e
 
p
e
r
s
o
n
(
s
)
 
r
e
p
o
r
t
i
n
g
.

(
3
)
 
 
D
a
t
e
 
a
n
d
 
t
i
m
e
 
o
f
 
t
h
e
 
i
n
c
i
d
e
n
t
.

(
4
)
 
 
L
o
c
a
t
i
o
n
 
o
f
 
t
h
e
 
i
n
c
i
d
e
n
t
,
 
i
.
e
.
,
 
s
i
t
e
 
l
o
c
a
t
i
o
n
,
 
f
a
c
i
l
i
t
y
 
n
a
m
e
.

(
5
)
 
 
B
r
i
e
f
 
s
u
m
m
a
r
y
 
o
f
 
t
h
e
 
i
n
c
i
d
e
n
t
 
g
i
v
i
n
g
 
p
e
r
t
i
n
e
n
t
 
d
e
t
a
i
l
s
 
i
n
c
l
u
d
i
n
g
 

t
y
p
e
 
o
f
 
o
p
e
r
a
t
i
o
n
 
o
n
g
o
i
n
g
 
a
t
 
t
h
e
 
t
i
m
e
 
o
f
 
t
h
e
 
i
n
c
i
d
e
n
t
.

(
6
)
 
 
C
a
u
s
e
 
o
f
 
t
h
e
 
i
n
c
i
d
e
n
t
,
 
i
f
 
k
n
o
w
n
.

(
7
)
 
 
C
a
s
u
a
l
t
i
e
s
 
(
f
a
t
a
l
i
t
i
e
s
,
 
d
i
s
a
b
l
i
n
g
 
i
n
j
u
r
i
e
s
)
.

(
8
)
 
 
D
e
t
a
i
l
s
 
o
f
 
a
n
y
 
e
x
i
s
t
i
n
g
 
c
h
e
m
i
c
a
l
 
h
a
z
a
r
d
 
o
r
 
c
o
n
t
a
m
i
n
a
t
i
o
n
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

(
9
)
 
 
E
s
t
i
m
a
t
e
d
 
p
r
o
p
e
r
t
y
 
d
a
m
a
g
e
,
 
i
f
 
a
p
p
l
i
c
a
b
l
e
.

(
1
0
)
 
 
N
a
t
u
r
e
 
o
f
 
d
a
m
a
g
e
,
 
e
f
f
e
c
t
 
o
n
 
c
o
n
t
r
a
c
t
 
s
c
h
e
d
u
l
e
.

(
1
1
)
 
 
A
c
t
i
o
n
 
t
a
k
e
n
 
t
o
 
e
n
s
u
r
e
 
s
a
f
e
t
y
 
a
n
d
 
s
e
c
u
r
i
t
y
.

(
1
2
)
 
 
O
t
h
e
r
 
d
a
m
a
g
e
 
o
r
 
i
n
j
u
r
i
e
s
 
s
u
s
t
a
i
n
e
d
,
 
p
u
b
l
i
c
 
o
r
 
p
r
i
v
a
t
e
.

k
.
 
 
P
r
o
c
e
d
u
r
e
s
 
f
o
r
 
c
r
i
t
i
q
u
e
 
o
f
 
e
m
e
r
g
e
n
c
y
 
r
e
s
p
o
n
s
e
s
 
a
n
d
 
f
o
l
l
o
w
-
u
p
.

1
.
7
 
 
 
C
E
R
T
I
F
I
C
A
T
E
 
O
F
 
W
O
R
K
E
R
/
V
I
S
I
T
O
R
 
A
C
K
N
O
W
L
E
D
G
E
M
E
N
T

A
 
c
o
p
y
 
o
f
 
a
 
c
e
r
t
i
f
i
c
a
t
e
 
o
f
 
w
o
r
k
e
r
/
v
i
s
i
t
o
r
 
a
c
k
n
o
w
l
e
d
g
e
m
e
n
t
 
m
u
s
t
 
b
e
 

c
o
m
p
l
e
t
e
d
 
a
n
d
 
s
u
b
m
i
t
t
e
d
 
f
o
r
 
e
a
c
h
 
v
i
s
i
t
o
r
 
a
l
l
o
w
e
d
 
t
o
 
e
n
t
e
r
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 

r
e
d
u
c
t
i
o
n
 
o
r
 
e
x
c
l
u
s
i
o
n
 
z
o
n
e
s
,
 
a
n
d
 
f
o
r
 
e
a
c
h
 
e
m
p
l
o
y
e
e
,
 
f
o
l
l
o
w
i
n
g
 
t
h
e
 
E
x
a
m
p
l
e
 

C
e
r
t
i
f
i
c
a
t
e
 
O
f
 
W
o
r
k
e
r
/
V
i
s
i
t
o
r
 
A
c
k
n
o
w
l
e
d
g
e
m
e
n
t
 
a
t
 
t
h
e
 
e
n
d
 
o
f
 
t
h
i
s
 
s
e
c
t
i
o
n
.

1
.
8
 
 
 
I
N
S
P
E
C
T
I
O
N
S

A
t
t
a
c
h
 
t
o
 
a
n
d
 
s
u
b
m
i
t
 
w
i
t
h
 
t
h
e
 
D
a
i
l
y
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
r
e
p
o
r
t
s
 
t
h
e
 
S
S
H
O
'
s
 

D
a
i
l
y
 
I
n
s
p
e
c
t
i
o
n
 
L
o
g
s
.
 
 
I
n
c
l
u
d
e
 
w
i
t
h
 
e
a
c
h
 
e
n
t
r
y
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:
 
 
d
a
t
e
,
 
w
o
r
k
 

a
r
e
a
 
c
h
e
c
k
e
d
,
 
e
m
p
l
o
y
e
e
s
 
p
r
e
s
e
n
t
 
i
n
 
w
o
r
k
 
a
r
e
a
,
 
P
P
E
 
a
n
d
 
w
o
r
k
 
e
q
u
i
p
m
e
n
t
 
b
e
i
n
g
 

u
s
e
d
 
i
n
 
e
a
c
h
 
a
r
e
a
,
 
s
p
e
c
i
a
l
 
S
O
H
 
i
s
s
u
e
s
 
a
n
d
 
n
o
t
e
s
,
 
a
n
d
 
s
i
g
n
a
t
u
r
e
 
o
f
 
p
r
e
p
a
r
e
r
.

1
.
9
 
 
 
S
A
F
E
T
Y
 
A
N
D
 
H
E
A
L
T
H
 
P
H
A
S
E
-
O
U
T
 
R
E
P
O
R
T

S
u
b
m
i
t
 
a
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
P
h
a
s
e
-
O
u
t
 
R
e
p
o
r
t
 
i
n
 
c
o
n
j
u
n
c
t
i
o
n
 
w
i
t
h
 
t
h
e
 

p
r
o
j
e
c
t
 
c
l
o
s
e
 
o
u
t
 
r
e
p
o
r
t
,
 
p
r
i
o
r
 
t
o
 
f
i
n
a
l
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
e
 
w
o
r
k
.
 
 
I
n
c
l
u
d
e
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
m
i
n
i
m
u
m
 
i
n
f
o
r
m
a
t
i
o
n
 
:

a
.
 
 
S
u
m
m
a
r
y
 
o
f
 
t
h
e
 
o
v
e
r
a
l
l
 
p
e
r
f
o
r
m
a
n
c
e
 
o
f
 
S
O
H
 
(
e
.
g
.
,
 
a
c
c
i
d
e
n
t
s
 
o
r
 

i
n
c
i
d
e
n
t
s
 
i
n
c
l
u
d
i
n
g
 
n
e
a
r
 
m
i
s
s
e
s
,
 
u
n
u
s
u
a
l
 
e
v
e
n
t
s
,
 
l
e
s
s
o
n
s
 
l
e
a
r
n
e
d
)
.

b
.
 
 
F
i
n
a
l
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
d
o
c
u
m
e
n
t
a
t
i
o
n
 
i
n
c
l
u
d
i
n
g
 
p
r
o
c
e
d
u
r
e
s
 
a
n
d
 

t
e
c
h
n
i
q
u
e
s
 
u
s
e
d
 
t
o
 
d
e
c
o
n
t
a
m
i
n
a
t
e
 
e
q
u
i
p
m
e
n
t
,
 
v
e
h
i
c
l
e
s
,
 
a
n
d
 
o
n
 
s
i
t
e
 

f
a
c
i
l
i
t
i
e
s
.

c
.
 
 
S
u
m
m
a
r
y
 
o
f
 
e
x
p
o
s
u
r
e
 
m
o
n
i
t
o
r
i
n
g
 
a
n
d
 
a
i
r
 
s
a
m
p
l
i
n
g
 
a
c
c
o
m
p
l
i
s
h
e
d
 
d
u
r
i
n
g
 

t
h
e
 
p
r
o
j
e
c
t
.

d
.
 
 
S
i
g
n
a
t
u
r
e
s
 
o
f
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
M
a
n
a
g
e
r
 
a
n
d
 
S
S
H
O
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

2
.
1
 
 
 
R
E
G
U
L
A
T
O
R
Y
 
R
E
Q
U
I
R
E
M
E
N
T
S

C
o
m
p
l
y
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
,
 
2
9
 
C
F
R
 
1
9
2
6
.
6
5
,
 
2
9
 
C
F
R
 
1
9
1
0
.
1
2
0
,
 
O
S
H
A
 
r
e
q
u
i
r
e
m
e
n
t
s
 

i
n
 
2
9
 
C
F
R
 
1
9
1
0
 
a
n
d
 
2
9
 
C
F
R
 
1
9
2
6
 
w
i
t
h
 
w
o
r
k
 
p
e
r
f
o
r
m
e
d
 
u
n
d
e
r
 
t
h
i
s
 
c
o
n
t
r
a
c
t
,
 

a
n
d
 
s
t
a
t
e
 
s
p
e
c
i
f
i
c
 
O
S
H
A
 
r
e
q
u
i
r
e
m
e
n
t
s
 
w
h
e
r
e
 
a
p
p
l
i
c
a
b
l
e
.
 
 
S
u
b
m
i
t
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
f
o
r
 
r
e
s
o
l
u
t
i
o
n
 
m
a
t
t
e
r
s
 
o
f
 
i
n
t
e
r
p
r
e
t
a
t
i
o
n
 
o
f
 
s
t
a
n
d
a
r
d
s
 

b
e
f
o
r
e
 
s
t
a
r
t
i
n
g
 
w
o
r
k
.
 
 
T
h
e
 
m
o
s
t
 
s
t
r
i
n
g
e
n
t
 
r
e
q
u
i
r
e
m
e
n
t
s
 
a
p
p
l
y
 
w
h
e
r
e
 
t
h
e
 

r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
,
 
a
p
p
l
i
c
a
b
l
e
 
l
a
w
s
,
 
c
r
i
t
e
r
i
a
,
 
o
r
d
i
n
a
n
c
e
s
,
 

r
e
g
u
l
a
t
i
o
n
s
,
 
a
n
d
 
r
e
f
e
r
e
n
c
e
d
 
d
o
c
u
m
e
n
t
s
 
v
a
r
y
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

2
.
2
 
 
 
P
E
R
S
O
N
A
L
 
P
R
O
T
E
C
T
I
V
E
 
E
Q
U
I
P
M
E
N
T

2
.
2
.
1
 
 
 
S
i
t
e
 
S
p
e
c
i
f
i
c
 
P
P
E
 
P
r
o
g
r
a
m

P
r
o
v
i
d
e
 
o
n
s
i
t
e
 
p
e
r
s
o
n
n
e
l
 
e
x
p
o
s
e
d
 
t
o
 
c
o
n
t
a
m
i
n
a
n
t
s
 
w
i
t
h
 
a
p
p
r
o
p
r
i
a
t
e
 
p
e
r
s
o
n
a
l
 

p
r
o
t
e
c
t
i
v
e
 
e
q
u
i
p
m
e
n
t
.
 
 
C
o
m
p
o
n
e
n
t
s
 
o
f
 
l
e
v
e
l
s
 
o
f
 
p
r
o
t
e
c
t
i
o
n
 
(
B
,
 
C
,
 
D
 
a
n
d
 

m
o
d
i
f
i
c
a
t
i
o
n
s
)
 
m
u
s
t
 
b
e
 
r
e
l
e
v
a
n
t
 
t
o
 
s
i
t
e
-
s
p
e
c
i
f
i
c
 
c
o
n
d
i
t
i
o
n
s
,
 
i
n
c
l
u
d
i
n
g
 

h
e
a
t
 
a
n
d
 
c
o
l
d
 
s
t
r
e
s
s
 
p
o
t
e
n
t
i
a
l
 
a
n
d
 
s
a
f
e
t
y
 
h
a
z
a
r
d
s
.
 
 
U
s
e
 
o
n
l
y
 
r
e
s
p
i
r
a
t
o
r
s
 

a
p
p
r
o
v
e
d
 
b
y
 
N
I
O
S
H
.

K
e
e
p
 
p
r
o
t
e
c
t
i
v
e
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
c
l
o
t
h
i
n
g
 
c
l
e
a
n
 
a
n
d
 
w
e
l
l
 
m
a
i
n
t
a
i
n
e
d
.
 
 
I
n
c
l
u
d
e
 

s
i
t
e
-
s
p
e
c
i
f
i
c
 
p
r
o
c
e
d
u
r
e
s
 
t
o
 
d
e
t
e
r
m
i
n
e
 
P
P
E
 
p
r
o
g
r
a
m
 
e
f
f
e
c
t
i
v
e
n
e
s
s
 
a
n
d
 
f
o
r
 

o
n
s
i
t
e
 
f
i
t
-
t
e
s
t
i
n
g
 
o
f
 
r
e
s
p
i
r
a
t
o
r
s
,
 
c
l
e
a
n
i
n
g
,
 
m
a
i
n
t
e
n
a
n
c
e
,
 
i
n
s
p
e
c
t
i
o
n
,
 

c
a
r
t
r
i
d
g
e
 
c
h
a
n
g
e
 
o
u
t
,
 
a
n
d
 
s
t
o
r
a
g
e
 
o
f
 
P
P
E
 
w
i
t
h
i
n
 
t
h
e
 
P
P
E
 
s
e
c
t
i
o
n
 
o
f
 
t
h
e
 

A
P
P
/
S
S
H
P
.

2
.
2
.
2
 
 
 
L
e
v
e
l
s
 
o
f
 
P
r
o
t
e
c
t
i
o
n

T
h
e
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
M
a
n
a
g
e
r
 
m
u
s
t
 
e
s
t
a
b
l
i
s
h
 
a
n
d
 
e
v
a
l
u
a
t
e
 
a
s
 
t
h
e
 
w
o
r
k
 

p
r
o
g
r
e
s
s
e
s
 
t
h
e
 
l
e
v
e
l
s
 
o
f
 
p
r
o
t
e
c
t
i
o
n
 
f
o
r
 
e
a
c
h
 
w
o
r
k
 
a
c
t
i
v
i
t
y
.
 
 
A
l
s
o
 

e
s
t
a
b
l
i
s
h
 
a
c
t
i
o
n
 
l
e
v
e
l
s
 
f
o
r
 
u
p
g
r
a
d
e
 
o
r
 
d
o
w
n
g
r
a
d
e
 
i
n
 
l
e
v
e
l
s
 
o
f
 
P
P
E
.
 
 

D
e
s
c
r
i
b
e
 
i
n
 
t
h
e
 
S
S
H
P
 
t
h
e
 
p
r
o
t
o
c
o
l
s
 
a
n
d
 
t
h
e
 
c
o
m
m
u
n
i
c
a
t
i
o
n
 
n
e
t
w
o
r
k
 
f
o
r
 

c
h
a
n
g
i
n
g
 
t
h
e
 
l
e
v
e
l
 
o
f
 
p
r
o
t
e
c
t
i
o
n
.
 
 
A
d
d
r
e
s
s
 
a
i
r
 
m
o
n
i
t
o
r
i
n
g
 
r
e
s
u
l
t
s
,
 

p
o
t
e
n
t
i
a
l
 
f
o
r
 
e
x
p
o
s
u
r
e
,
 
c
h
a
n
g
e
s
 
i
n
 
s
i
t
e
 
c
o
n
d
i
t
i
o
n
s
,
 
w
o
r
k
 
p
h
a
s
e
s
,
 
j
o
b
 

t
a
s
k
s
,
 
w
e
a
t
h
e
r
,
 
t
e
m
p
e
r
a
t
u
r
e
 
e
x
t
r
e
m
e
s
,
 
a
n
d
 
i
n
d
i
v
i
d
u
a
l
 
m
e
d
i
c
a
l
 

c
o
n
s
i
d
e
r
a
t
i
o
n
s
 
w
i
t
h
i
n
 
t
h
e
 
P
P
E
 
e
v
a
l
u
a
t
i
o
n
 
p
r
o
t
o
c
o
l
.

2
.
2
.
2
.
1
 
 
 
I
n
i
t
i
a
l
 
P
P
E
 
C
o
m
p
o
n
e
n
t
s

T
h
e
 
f
o
l
l
o
w
i
n
g
 
i
t
e
m
s
 
c
o
n
s
t
i
t
u
t
e
 
i
n
i
t
i
a
l
 
m
i
n
i
m
u
m
 
p
r
o
t
e
c
t
i
v
e
 
c
l
o
t
h
i
n
g
 
a
n
d
 

e
q
u
i
p
m
e
n
t
 
e
n
s
e
m
b
l
e
s
.
 
 
M
o
d
i
f
i
e
d
 
L
e
v
e
l
 
D
 
P
P
E
 
i
s
 
t
h
e
 
e
x
p
e
c
t
e
d
 
P
P
E
 
t
o
 
b
e
 

r
e
q
u
i
r
e
d
 
f
o
r
 
m
o
s
t
 
o
p
e
r
a
t
i
o
n
s
 
g
i
v
e
n
 
t
h
e
 
c
u
r
r
e
n
t
 
s
c
o
p
e
 
a
n
d
 
s
i
t
e
 
c
o
n
d
i
t
i
o
n
s
.

L
e
v
e
l
 
D

-
 
T
y
v
e
k
 
f
o
r
 
s
o
i
l
 
s
a
m
p
l
i
n
g
,
 
S
a
r
a
n
e
x
 
f
o
r
 
g
r
o
u
n
d
w
a
t
e
r
 
s
a
m
p
l
i
n
g
.

-
 
B
o
o
t
s
,
 
s
a
f
e
t
y
 
t
o
e
.

-
 
O
u
t
e
r
 
b
o
o
t
 
c
o
v
e
r
s
,
 
c
h
e
m
i
c
a
l
-
r
e
s
i
s
t
a
n
t
,
 
d
i
s
p
o
s
a
b
l
e
.

-
 
C
h
e
m
i
c
a
l
-
r
e
s
i
s
t
a
n
t
 
(
4
 
m
i
l
 
n
i
t
r
i
l
e
)
.

-
 
S
a
f
e
t
y
 
g
l
a
s
s
e
s
 
w
i
t
h
 
s
i
d
e
 
s
h
i
e
l
d
s
.

-
 
H
a
r
d
h
a
t
.

M
o
d
i
f
i
e
d
 
L
e
v
e
l
 
D

-
 
L
o
n
g
 
s
l
e
e
v
e
d
 
w
o
r
k
 
u
n
i
f
o
r
m
 
o
r
 
e
q
u
i
v
a
l
e
n
t
.

-
 
S
a
f
e
t
y
 
g
l
a
s
s
e
s
 
w
i
t
h
 
s
i
d
e
 
s
h
i
e
l
d
s
.

-
 
S
a
f
e
t
y
 
o
r
 
s
t
e
e
l
 
t
o
e
 
b
o
o
t
s
 
t
h
a
t
 
a
r
e
 
p
u
n
c
t
u
r
e
 
r
e
s
i
s
t
a
n
t
.

-
 
C
h
e
m
i
c
a
l
-
r
e
s
i
s
t
a
n
t
 
(
4
 
m
i
l
 
n
i
t
r
i
l
e
)
 
w
h
e
n
 
h
a
n
d
l
i
n
g
 

c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
s
.

-
 
H
a
r
d
h
a
t
.

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
9
.
1
3
 
 
P
a
g
e
 
9



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

L
e
v
e
l
 
C

-
 
A
i
r
 
P
u
r
i
f
y
i
n
g
 
r
e
s
p
i
r
a
t
o
r
 
(
M
S
H
A
/
N
I
O
S
H
 
a
p
p
r
o
v
e
d
)
 
w
i
t
h
 
a
n
 

o
r
g
a
n
i
c
 
v
a
p
o
r
/
a
c
i
d
 
g
a
s
/
P
1
0
0
 
f
i
l
t
e
r
 
c
a
r
t
r
i
d
g
e
.

-
 
C
h
e
m
i
c
a
l
-
r
e
s
i
s
t
a
n
t
 
o
n
e
 
o
r
 
t
w
o
 
p
i
e
c
e
 
s
u
i
t
 
(
S
a
r
a
n
e
x
/
T
y
v
e
k
)
 

w
i
t
h
 
d
o
u
b
l
e
 
b
o
n
d
e
d
 
s
e
a
m
s
.

-
 
L
o
n
g
 
c
o
t
t
o
n
 
u
n
d
e
r
w
e
a
r
 
(
o
p
t
i
o
n
a
l
)
.

-
 
O
u
t
e
r
 
g
l
o
v
e
s
,
 
c
h
e
m
i
c
a
l
-
r
e
s
i
s
t
a
n
t
 
(
1
1
 
m
i
l
 
n
i
t
r
i
l
e
)
.

-
 
I
n
n
e
r
 
g
l
o
v
e
s
,
 
c
h
e
m
i
c
a
l
-
r
e
s
i
s
t
a
n
t
 
(
4
 
m
i
l
 
n
i
t
r
i
l
e
)
.

-
 
B
o
o
t
s
,
 
c
h
e
m
i
c
a
l
-
r
e
s
i
s
t
a
n
t
,
 
s
a
f
e
t
y
 
o
r
 
s
t
e
e
l
 
t
o
e
.

-
 
O
u
t
e
r
 
b
o
o
t
 
c
o
v
e
r
s
,
 
c
h
e
m
i
c
a
l
-
r
e
s
i
s
t
a
n
t
,
 
d
i
s
p
o
s
a
b
l
e
.

-
 
F
a
c
e
 
s
h
i
e
l
d
 
(
o
p
t
i
o
n
a
l
)
.

-
 
H
a
r
d
h
a
t
.

L
e
v
e
l
 
B

-
 
S
u
p
p
l
i
e
d
-
a
i
r
 
r
e
s
p
i
r
a
t
o
r
 
(
M
i
n
e
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 

A
d
m
i
n
i
s
t
r
a
t
i
o
n
 
(
M
S
H
A
)
/
a
p
p
r
o
v
e
d
)
.
 
 
R
e
s
p
i
r
a
t
o
r
s
 
m
a
y
 
b
e
 

p
o
s
i
t
i
v
e
 
p
r
e
s
s
u
r
e
-
d
e
m
a
n
d
 
s
e
l
f
-
c
o
n
t
a
i
n
e
d
 
b
r
e
a
t
h
i
n
g
 
a
p
p
a
r
a
t
u
s
 

(
S
C
B
A
)
 
o
r
 
p
o
s
i
t
i
v
e
 
p
r
e
s
s
u
r
e
-
d
e
m
a
n
d
 
a
i
r
l
i
n
e
 
r
e
s
p
i
r
a
t
o
r
 
(
w
i
t
h
 

e
s
c
a
p
e
 
b
o
t
t
l
e
 
f
o
r
 
I
D
L
H
 
o
r
 
p
o
t
e
n
t
i
a
l
 
f
o
r
 
I
D
L
H
 
a
t
m
o
s
p
h
e
r
e
)
.

-
 
H
o
o
d
e
d
 
c
h
e
m
i
c
a
l
-
r
e
s
i
s
t
a
n
t
 
o
n
e
 
p
i
e
c
e
 
s
u
i
t
 
(
S
a
r
a
n
e
x
/
T
y
v
e
k
)
 

w
i
t
h
 
d
o
u
b
l
e
 
b
o
n
d
e
d
 
s
e
a
m
s
.

-
 
L
o
n
g
 
c
o
t
t
o
n
 
u
n
d
e
r
w
e
a
r
 
(
o
p
t
i
o
n
a
l
)
.

-
 
O
u
t
e
r
 
g
l
o
v
e
s
,
 
c
h
e
m
i
c
a
l
-
r
e
s
i
s
t
a
n
t
 
(
1
1
 
m
i
l
 
n
i
t
r
i
l
e
)
.

-
 
I
n
n
e
r
 
g
l
o
v
e
s
,
 
c
h
e
m
i
c
a
l
-
r
e
s
i
s
t
a
n
t
 
(
4
 
m
i
l
 
n
i
t
r
i
l
e
)
.

-
 
B
o
o
t
s
,
 
c
h
e
m
i
c
a
l
-
r
e
s
i
s
t
a
n
t
,
 
s
t
e
e
l
 
t
o
e
.

-
 
O
u
t
e
r
 
b
o
o
t
 
c
o
v
e
r
s
,
 
c
h
e
m
i
c
a
l
-
r
e
s
i
s
t
a
n
t
,
 
d
i
s
p
o
s
a
b
l
e
.

-
 
F
a
c
e
 
s
h
i
e
l
d
 
(
o
p
t
i
o
n
a
l
)
.

-
 
H
a
r
d
h
a
t
.

2
.
2
.
3
 
 
 
P
P
E
 
f
o
r
 
G
o
v
e
r
n
m
e
n
t
 
P
e
r
s
o
n
n
e
l

T
w
o
 
c
l
e
a
n
 
s
e
t
s
 
o
f
 
p
e
r
s
o
n
a
l
 
p
r
o
t
e
c
t
i
v
e
 
e
q
u
i
p
m
e
n
t
,
 
a
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
e
n
t
r
y
 

i
n
t
o
 
t
h
e
 
E
x
c
l
u
s
i
o
n
 
Z
o
n
e
 
a
n
d
 
C
o
n
t
a
m
i
n
a
t
i
o
n
 
R
e
d
u
c
t
i
o
n
 
Z
o
n
e
,
 
m
u
s
t
 
b
e
 

a
v
a
i
l
a
b
l
e
 
f
o
r
 
u
s
e
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
o
r
 
o
f
f
i
c
i
a
l
 
v
i
s
i
t
o
r
s
.
 
 
T
h
e
 

i
t
e
m
s
 
m
u
s
t
 
b
e
 
c
l
e
a
n
e
d
,
 
m
a
i
n
t
a
i
n
e
d
 
 
a
n
d
 
s
t
o
r
e
d
 
i
n
 
t
h
e
 
c
l
e
a
n
 
r
o
o
m
 
o
f
 
t
h
e
 

d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
f
a
c
i
l
i
t
y
 
o
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
t
r
a
i
l
e
r
 
a
n
d
 
c
l
e
a
r
l
y
 
m
a
r
k
e
d
:
 
"
F
O
R
 

U
S
E
 
B
Y
 
G
O
V
E
R
N
M
E
N
T
 
O
N
L
Y
.
"
 
 
P
r
o
v
i
d
e
 
b
a
s
i
c
 
t
r
a
i
n
i
n
g
 
i
n
 
t
h
e
 
u
s
e
 
a
n
d
 

l
i
m
i
t
a
t
i
o
n
s
 
o
f
 
t
h
e
 
P
P
E
 
p
r
o
v
i
d
e
d
.

2
.
3
 
 
 
E
M
E
R
G
E
N
C
Y
 
E
Q
U
I
P
M
E
N
T
 
A
N
D
 
F
I
R
S
T
 
A
I
D
 
R
E
Q
U
I
R
E
M
E
N
T
S

M
a
i
n
t
a
i
n
,
 
a
s
 
a
 
m
i
n
i
m
u
m
,
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
t
e
m
s
 
o
n
s
i
t
e
 
a
n
d
 
a
v
a
i
l
a
b
l
e
 
f
o
r
 

i
m
m
e
d
i
a
t
e
 
u
s
e
:

a
.
 
 
F
i
r
s
t
 
a
i
d
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
s
u
p
p
l
i
e
s
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
c
o
n
s
u
l
t
i
n
g
 
p
h
y
s
i
c
i
a
n
.

b
.
 
 
E
m
e
r
g
e
n
c
y
 
e
y
e
w
a
s
h
e
s
 
a
n
d
 
s
h
o
w
e
r
s
 
t
h
a
t
 
c
o
m
p
l
y
 
w
i
t
h
 
A
N
S
I
/
I
S
E
A
 
Z
3
5
8
.
1
.

c
.
 
 
E
m
e
r
g
e
n
c
y
-
u
s
e
 
r
e
s
p
i
r
a
t
o
r
s
.
 
 
N
o
t
 
u
s
e
d
.

d
.
 
 
P
r
o
v
i
d
e
 
f
i
r
e
 
e
x
t
i
n
g
u
i
s
h
e
r
s
 
o
f
 
s
u
f
f
i
c
i
e
n
t
 
s
i
z
e
 
a
n
d
 
t
y
p
e
 
a
t
 
s
i
t
e
 

f
a
c
i
l
i
t
i
e
s
 
a
n
d
 
i
n
 
a
l
l
 
v
e
h
i
c
l
e
s
 
a
n
d
 
a
t
 
a
n
y
 
o
t
h
e
r
 
s
i
t
e
 
l
o
c
a
t
i
o
n
s
 
w
h
e
r
e
 

f
l
a
m
m
a
b
l
e
 
o
r
 
c
o
m
b
u
s
t
i
b
l
e
 
m
a
t
e
r
i
a
l
s
 
p
r
e
s
e
n
t
 
a
 
f
i
r
e
 
r
i
s
k
.

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
9
.
1
3
 
 
P
a
g
e
 
1
0



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
S
I
T
E
 
D
E
S
C
R
I
P
T
I
O
N
 
A
N
D
 
C
O
N
T
A
M
I
N
A
T
I
O
N
 
C
H
A
R
A
C
T
E
R
I
Z
A
T
I
O
N

3
.
1
.
1
 
 
 
P
r
o
j
e
c
t
/
S
i
t
e
 
C
o
n
d
i
t
i
o
n
s

R
e
f
e
r
 
t
o
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
r
e
p
o
r
t
s
 
a
n
d
 
i
n
f
o
r
m
a
t
i
o
n
 
f
o
r
 
t
h
e
 
s
i
t
e
 
d
e
s
c
r
i
p
t
i
o
n
 

a
n
d
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
c
h
a
r
a
c
t
e
r
i
z
a
t
i
o
n
.
 
 
T
h
e
 
d
o
c
u
m
e
n
t
s
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
o
r
 

v
i
e
w
i
n
g
 
t
h
r
o
u
g
h
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
1
.
1
.
1
 
 
 
C
E
R
C
L
A
 
D
o
c
u
m
e
n
t
s
 

R
e
m
e
d
i
a
l
 
D
e
s
i
g
n
,
 
A
P
P
/
H
A
S
P
.

3
.
2
 
 
 
T
A
S
K
 
S
P
E
C
I
F
I
C
 
H
A
Z
A
R
D
S
,
 
I
N
I
T
I
A
L
 
P
P
E
,
 
H
A
Z
W
O
P
E
R
 
M
E
D
I
C
A
L
 
S
U
R
V
E
I
L
L
A
N
C
E
 
A
N
D
 

T
R
A
I
N
I
N
G
 
A
P
P
L
I
C
A
B
I
L
I
T
Y

T
a
s
k
 
s
p
e
c
i
f
i
c
 
o
c
c
u
p
a
t
i
o
n
a
l
 
h
a
z
a
r
d
s
,
 
t
a
s
k
 
s
p
e
c
i
f
i
c
 
H
A
Z
W
O
P
E
R
 
m
e
d
i
c
a
l
 

s
u
r
v
e
i
l
l
a
n
c
e
 
a
n
d
 
t
r
a
i
n
i
n
g
 
a
p
p
l
i
c
a
b
i
l
i
t
y
 
a
n
d
 
t
a
s
k
 
s
p
e
c
i
f
i
c
 
i
n
i
t
i
a
l
 
P
P
E
 

r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
 
l
i
s
t
e
d
 
o
n
 
t
h
e
 
T
a
s
k
 
H
a
z
a
r
d
 
a
n
d
 
C
o
n
t
r
o
l
 

S
h
e
e
t
s
 
a
t
 
t
h
e
 
e
n
d
 
o
f
 
t
h
i
s
 
s
e
c
t
i
o
n
.
 
R
e
e
v
a
l
u
a
t
e
 
o
c
c
u
p
a
t
i
o
n
a
l
 
s
a
f
e
t
y
 
a
n
d
 

h
e
a
l
t
h
 
h
a
z
a
r
d
s
 
a
s
 
t
h
e
 
w
o
r
k
 
p
r
o
g
r
e
s
s
e
s
 
a
n
d
 
t
o
 
a
d
j
u
s
t
 
t
h
e
 
P
P
E
 
a
n
d
 
o
n
s
i
t
e
 

o
p
e
r
a
t
i
o
n
s
,
 
i
f
 
n
e
c
e
s
s
a
r
y
,
 
s
o
 
t
h
a
t
 
t
h
e
 
w
o
r
k
 
i
s
 
p
e
r
f
o
r
m
e
d
 
s
a
f
e
l
y
 
a
n
d
 
i
n
 

c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
o
c
c
u
p
a
t
i
o
n
a
l
 
s
a
f
e
t
y
 
a
n
d
 
h
e
a
l
t
h
 
r
e
g
u
l
a
t
i
o
n
s
.

3
.
3
 
 
 
T
R
A
I
N
I
N
G

I
n
 
c
o
n
j
u
n
c
t
i
o
n
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
,
 
S
e
c
t
i
o
n
 
3
3
D
,
 
m
e
e
t
 
t
h
e
 
t
r
a
i
n
i
n
g
 
p
r
o
g
r
a
m
 

r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
w
o
r
k
e
r
s
 
p
e
r
f
o
r
m
i
n
g
 
c
l
e
a
n
u
p
 
o
p
e
r
a
t
i
o
n
s
 
a
n
d
 
w
h
o
 
w
i
l
l
 
b
e
 

e
x
p
o
s
e
d
 
t
o
 
c
o
n
t
a
m
i
n
a
n
t
s
.

3
.
3
.
1
 
 
 
G
e
n
e
r
a
l
 
H
T
R
W
 
O
p
e
r
a
t
i
o
n
s
 
T
r
a
i
n
i
n
g

A
l
l
 
P
e
r
s
o
n
n
e
l
 
p
e
r
f
o
r
m
i
n
g
 
d
u
t
i
e
s
 
w
i
t
h
 
p
o
t
e
n
t
i
a
l
 
f
o
r
 
e
x
p
o
s
u
r
e
 
t
o
 
o
n
s
i
t
e
 

c
o
n
t
a
m
i
n
a
n
t
s
 
m
u
s
t
 
m
e
e
t
 
a
n
d
 
m
a
i
n
t
a
i
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
2
9
 
C
F
R
 
1
9
1
0
.
1
2
0
/

2
9
 
C
F
R
 
1
9
2
6
.
6
5
 
(
e
)
 
t
r
a
i
n
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
:

a
.
 
 
4
0
 
h
o
u
r
s
 
o
f
 
o
f
f
 
s
i
t
e
 
H
T
R
W
 
i
n
s
t
r
u
c
t
i
o
n
.

b
.
 
 
3
 
d
a
y
s
 
a
c
t
u
a
l
 
o
n
-
t
h
e
-
j
o
b
 
f
i
e
l
d
 
e
x
p
e
r
i
e
n
c
e
 
u
n
d
e
r
 
t
h
e
 
d
i
r
e
c
t
 
s
u
p
e
r
v
i
s
i
o
n
 

o
f
 
a
 
t
r
a
i
n
e
d
,
 
e
x
p
e
r
i
e
n
c
e
d
 
s
u
p
e
r
v
i
s
o
r
.

c
.
 
 
8
 
h
o
u
r
s
 
r
e
f
r
e
s
h
e
r
 
t
r
a
i
n
i
n
g
 
a
n
n
u
a
l
l
y
.

O
n
s
i
t
e
 
s
u
p
e
r
v
i
s
o
r
s
 
m
u
s
t
 
h
a
v
e
 
a
n
 
a
d
d
i
t
i
o
n
a
l
 
8
 
h
o
u
r
s
 
m
a
n
a
g
e
m
e
n
t
 
a
n
d
 

s
u
p
e
r
v
i
s
o
r
 
t
r
a
i
n
i
n
g
 
s
p
e
c
i
f
i
e
d
 
i
n
 
2
9
 
C
F
R
 
1
9
1
0
.
1
2
0
/
2
9
 
C
F
R
 
1
9
2
6
.
6
5
 
(
e
)
 
(
4
)
.

3
.
3
.
2
 
 
 
P
r
e
-
E
n
t
r
y
 
B
r
i
e
f
i
n
g

P
r
i
o
r
 
t
o
 
c
o
m
m
e
n
c
e
m
e
n
t
 
o
f
 
o
n
s
i
t
e
 
f
i
e
l
d
 
a
c
t
i
v
i
t
i
e
s
,
 
a
l
l
 
s
i
t
e
 
e
m
p
l
o
y
e
e
s
,
 

i
n
c
l
u
d
i
n
g
 
t
h
o
s
e
 
a
s
s
i
g
n
e
d
 
o
n
l
y
 
t
o
 
t
h
e
 
S
u
p
p
o
r
t
 
Z
o
n
e
,
 
m
u
s
t
 
a
t
t
e
n
d
 
a
 

s
i
t
e
-
s
p
e
c
i
f
i
c
 
S
O
H
 
t
r
a
i
n
i
n
g
 
s
e
s
s
i
o
n
.
 
 
T
h
i
s
 
s
e
s
s
i
o
n
 
w
i
l
l
 
b
e
 
c
o
n
d
u
c
t
e
d
 
b
y
 
t
h
e
 

S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
M
a
n
a
g
e
r
 
a
n
d
 
t
h
e
 
S
i
t
e
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
O
f
f
i
c
e
r
 
t
o
 
e
n
s
u
r
e
 

t
h
a
t
 
a
l
l
 
p
e
r
s
o
n
n
e
l
 
a
r
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
r
e
q
u
i
r
e
m
e
n
t
s
 
a
n
d
 
r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
 
f
o
r
 

m
a
i
n
t
a
i
n
i
n
g
 
a
 
s
a
f
e
 
a
n
d
 
h
e
a
l
t
h
f
u
l
 
w
o
r
k
 
e
n
v
i
r
o
n
m
e
n
t
.
 
 
T
h
o
r
o
u
g
h
l
y
 
d
i
s
c
u
s
s
 

p
r
o
c
e
d
u
r
e
s
 
a
n
d
 
c
o
n
t
e
n
t
s
 
o
f
 
t
h
e
 
a
c
c
e
p
t
e
d
 
A
P
P
/
S
S
H
P
 
a
n
d
 
S
e
c
t
i
o
n
s
 
0
1
.
B
.
0
2
 
a
n
d
 

2
8
.
D
.
0
3
 
o
f
 
E
M
 
3
8
5
-
1
-
1
 
.
 
 
E
a
c
h
 
e
m
p
l
o
y
e
e
 
m
u
s
t
 
s
i
g
n
 
a
 
t
r
a
i
n
i
n
g
 
l
o
g
 
t
o
 

a
c
k
n
o
w
l
e
d
g
e
 
a
t
t
e
n
d
a
n
c
e
 
a
n
d
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e
 
t
r
a
i
n
i
n
g
.
 
 
N
o
t
i
f
y
 
t
h
e
 

E
n
g
i
n
e
e
r
 
a
t
 
l
e
a
s
t
 
5
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
t
h
e
 
i
n
i
t
i
a
l
 
s
i
t
e
-
s
p
e
c
i
f
i
c
 
t
r
a
i
n
i
n
g
 

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
9
.
1
3
 
 
P
a
g
e
 
1
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

s
e
s
s
i
o
n
 
s
o
 
g
o
v
e
r
n
m
e
n
t
 
p
e
r
s
o
n
n
e
l
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
m
a
y
 
a
t
t
e
n
d
.

3
.
3
.
3
 
 
 
P
e
r
i
o
d
i
c
 
S
e
s
s
i
o
n
s

C
o
n
d
u
c
t
 
p
e
r
i
o
d
i
c
 
o
n
s
i
t
e
 
t
r
a
i
n
i
n
g
 
b
y
 
t
h
e
 
S
S
H
O
 
a
t
 
l
e
a
s
t
 
w
e
e
k
l
y
 
f
o
r
 
p
e
r
s
o
n
n
e
l
 

a
s
s
i
g
n
e
d
 
t
o
 
w
o
r
k
 
a
t
 
t
h
e
 
s
i
t
e
 
d
u
r
i
n
g
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
w
e
e
k
.
 
 
A
d
d
r
e
s
s
 
S
O
H
 

p
r
o
c
e
d
u
r
e
s
,
 
w
o
r
k
 
p
r
a
c
t
i
c
e
s
,
 
a
n
y
 
c
h
a
n
g
e
s
 
i
n
 
t
h
e
 
A
P
P
/
S
S
H
P
,
 
a
c
t
i
v
i
t
y
 
h
a
z
a
r
d
 

a
n
a
l
y
s
e
s
,
 
w
o
r
k
 
t
a
s
k
s
,
 
o
r
 
s
c
h
e
d
u
l
e
;
 
r
e
s
u
l
t
s
 
o
f
 
p
r
e
v
i
o
u
s
 
w
e
e
k
'
s
 
a
i
r
 

m
o
n
i
t
o
r
i
n
g
,
 
r
e
v
i
e
w
 
o
f
 
s
a
f
e
t
y
 
d
i
s
c
r
e
p
a
n
c
i
e
s
 
a
n
d
 
a
c
c
i
d
e
n
t
s
.
 
 
C
o
n
v
e
n
e
 
a
 

m
e
e
t
i
n
g
 
p
r
i
o
r
 
t
o
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
o
f
 
t
h
e
 
c
h
a
n
g
e
 
s
h
o
u
l
d
 
a
n
 
o
p
e
r
a
t
i
o
n
a
l
 
c
h
a
n
g
e
 

a
f
f
e
c
t
i
n
g
 
o
n
s
i
t
e
 
f
i
e
l
d
 
w
o
r
k
 
b
e
 
m
a
d
e
,
 
t
o
 
e
x
p
l
a
i
n
 
S
O
H
 
p
r
o
c
e
d
u
r
e
s
.
 
 
C
o
n
d
u
c
t
 
a
 

s
i
t
e
-
s
p
e
c
i
f
i
c
 
t
r
a
i
n
i
n
g
 
s
e
s
s
i
o
n
s
 
f
o
r
 
n
e
w
 
p
e
r
s
o
n
n
e
l
,
 
v
i
s
i
t
o
r
s
,
 
a
n
d
 
s
u
p
p
l
i
e
r
s
 

b
y
 
t
h
e
 
S
S
H
O
 
u
s
i
n
g
 
t
h
e
 
t
r
a
i
n
i
n
g
 
c
u
r
r
i
c
u
l
u
m
 
o
u
t
l
i
n
e
s
 
d
e
v
e
l
o
p
e
d
 
b
y
 
t
h
e
 
S
a
f
e
t
y
 

a
n
d
 
H
e
a
l
t
h
 
M
a
n
a
g
e
r
.
 
 
E
a
c
h
 
e
m
p
l
o
y
e
e
 
m
u
s
t
 
s
i
g
n
 
a
 
t
r
a
i
n
i
n
g
 
l
o
g
 
t
o
 
a
c
k
n
o
w
l
e
d
g
e
 

a
t
t
e
n
d
a
n
c
e
 
a
n
d
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e
 
t
r
a
i
n
i
n
g
.

3
.
3
.
4
 
 
 
O
t
h
e
r
 
T
r
a
i
n
i
n
g

S
p
e
c
i
a
l
 
s
i
t
e
 
s
p
e
c
i
f
i
c
 
t
r
a
i
n
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
:

a
.
 
 
T
r
a
i
n
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
4
9
 
C
F
R
 
1
7
2
,
 
p
e
r
s
o
n
s
 
i
n
v
o
l
v
e
d
 
i
n
 
a
n
y
 
a
s
p
e
c
t
 
o
f
 

t
h
e
 
t
r
a
n
s
p
o
r
t
a
t
i
o
n
 
o
f
 
h
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
s
.

3
.
4
 
 
 
M
E
D
I
C
A
L
 
S
U
R
V
E
I
L
L
A
N
C
E
 
P
R
O
G
R
A
M

M
e
e
t
 
a
l
l
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
2
9
 
C
F
R
 
1
9
1
0
.
1
2
0
/
2
9
 
C
F
R
 
1
9
2
6
.
6
5
 
m
e
d
i
c
a
l
 

s
u
r
v
e
i
l
l
a
n
c
e
 
p
r
o
g
r
a
m
 
a
n
d
 
E
M
 
3
8
5
-
1
-
1
,
 
S
e
c
t
i
o
n
 
3
3
.
G
 
f
o
r
 
w
o
r
k
e
r
s
 
p
e
r
f
o
r
m
i
n
g
 

c
l
e
a
n
u
p
 
o
p
e
r
a
t
i
o
n
s
 
a
n
d
 
w
h
o
 
w
i
l
l
 
b
e
 
e
x
p
o
s
e
d
 
t
o
 
c
o
n
t
a
m
i
n
a
n
t
s
.
 
 
E
n
s
u
r
e
 
t
h
e
 

O
c
c
u
p
a
t
i
o
n
a
l
 
P
h
y
s
i
c
i
a
n
 
o
r
 
t
h
e
 
p
h
y
s
i
c
i
a
n
'
s
 
d
e
s
i
g
n
e
e
 
p
e
r
f
o
r
m
s
 
t
h
e
 
p
h
y
s
i
c
a
l
 

e
x
a
m
i
n
a
t
i
o
n
s
 
a
n
d
 
r
e
v
i
e
w
s
 
e
x
a
m
i
n
a
t
i
o
n
 
r
e
s
u
l
t
s
.
 
 
P
a
r
t
i
c
i
p
a
t
i
o
n
 
i
n
 
t
h
e
 

m
e
d
i
c
a
l
 
s
u
r
v
e
i
l
l
a
n
c
e
 
p
r
o
g
r
a
m
 
i
s
 
w
i
t
h
o
u
t
 
c
o
s
t
 
t
o
 
t
h
e
 
e
m
p
l
o
y
e
e
,
 
w
i
t
h
o
u
t
 
l
o
s
s
 

o
f
 
p
a
y
 
a
n
d
 
a
t
 
a
 
r
e
a
s
o
n
a
b
l
e
 
t
i
m
e
 
a
n
d
 
p
l
a
c
e
.

3
.
5
 
 
 
E
X
P
O
S
U
R
E
 
M
O
N
I
T
O
R
I
N
G
/
A
I
R
 
S
A
M
P
L
I
N
G
 
P
R
O
G
R
A
M

P
r
e
p
a
r
e
 
a
n
d
 
i
m
p
l
e
m
e
n
t
 
b
y
 
t
h
e
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
M
a
n
a
g
e
r
 
a
n
 
e
x
p
o
s
u
r
e
 

m
o
n
i
t
o
r
i
n
g
/
a
i
r
 
s
a
m
p
l
i
n
g
 
p
r
o
g
r
a
m
 
t
o
 
i
d
e
n
t
i
f
y
 
a
n
d
 
q
u
a
n
t
i
f
y
 
S
O
H
 
h
a
z
a
r
d
s
 
a
n
d
 

a
i
r
b
o
r
n
e
 
l
e
v
e
l
s
 
o
f
 
h
a
z
a
r
d
o
u
s
 
s
u
b
s
t
a
n
c
e
s
 
i
n
 
o
r
d
e
r
 
t
o
 
a
s
s
u
r
e
 
p
r
o
p
e
r
 

s
e
l
e
c
t
i
o
n
 
o
f
 
e
n
g
i
n
e
e
r
i
n
g
 
c
o
n
t
r
o
l
s
,
 
w
o
r
k
 
p
r
a
c
t
i
c
e
s
 
a
n
d
 
p
e
r
s
o
n
a
l
 
p
r
o
t
e
c
t
i
v
e
 

e
q
u
i
p
m
e
n
t
 
f
o
r
 
a
f
f
e
c
t
e
d
 
s
i
t
e
 
p
e
r
s
o
n
n
e
l
.
 
 
I
n
c
l
u
d
e
 
a
c
t
i
o
n
 
l
e
v
e
l
s
 
f
o
r
 

u
p
g
r
a
d
i
n
g
/
d
o
w
n
g
r
a
d
i
n
g
 
P
P
E
 
i
n
 
t
h
e
 
p
r
o
g
r
a
m
.
 
 
S
u
b
m
i
t
 
p
e
r
s
o
n
n
e
l
 
e
x
p
o
s
u
r
e
 

m
o
n
i
t
o
r
i
n
g
/
s
a
m
p
l
i
n
g
 
r
e
s
u
l
t
s
.
 
 
M
o
n
i
t
o
r
 
f
o
r
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
g
a
s
s
e
s
 
a
n
d
 
v
a
p
o
r
s
:
 

a
i
r
 
b
o
r
n
e
 
s
i
t
e
 
c
o
n
t
a
m
i
n
a
n
t
s
.
 
 
T
h
e
 
d
e
t
a
i
l
e
d
 
a
p
p
r
o
a
c
h
 
t
o
 
b
e
 
u
s
e
d
 
f
o
r
 
a
i
r
 

m
o
n
i
t
o
r
i
n
g
 
w
i
l
l
 
b
e
 
p
r
o
p
o
s
e
d
 
b
y
 
t
h
e
 
R
A
 
C
o
n
t
r
a
c
t
o
r
 
i
n
 
t
h
e
 
A
i
r
 
Q
u
a
l
i
t
y
 

M
o
n
i
t
o
r
i
n
g
 
P
l
a
n
 
d
e
f
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
1
 
5
7
 
1
9
 
T
E
M
P
O
R
A
R
Y
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 

C
O
N
T
R
O
L
S
.

3
.
6
 
 
 
H
E
A
T
 
S
T
R
E
S
S
 
M
O
N
I
T
O
R
I
N
G
 
A
N
D
 
M
A
N
A
G
E
M
E
N
T

D
o
c
u
m
e
n
t
 
i
n
 
t
h
e
 
A
P
P
/
S
S
H
P
 
a
n
d
 
i
m
p
l
e
m
e
n
t
 
t
h
e
 
p
r
o
c
e
d
u
r
e
s
 
a
n
d
 
p
r
a
c
t
i
c
e
s
 
i
n
 

s
e
c
t
i
o
n
 
0
6
.
J
.
 
i
n
 
E
M
 
3
8
5
-
1
-
1
 
t
o
 
m
o
n
i
t
o
r
 
a
n
d
 
m
a
n
a
g
e
 
h
e
a
t
 
s
t
r
e
s
s
.

3
.
7
 
 
 
S
P
I
L
L
 
A
N
D
 
D
I
S
C
H
A
R
G
E
 
C
O
N
T
R
O
L

D
e
v
e
l
o
p
 
a
n
d
 
i
m
p
l
e
m
e
n
t
 
w
r
i
t
t
e
n
 
s
p
i
l
l
 
a
n
d
 
d
i
s
c
h
a
r
g
e
 
c
o
n
t
a
i
n
m
e
n
t
/
c
o
n
t
r
o
l
 

p
r
o
c
e
d
u
r
e
s
.
 
 
A
d
d
r
e
s
s
 
l
a
b
o
r
a
t
o
r
y
 
w
a
s
t
e
 
p
a
c
k
s
,
 
m
a
t
e
r
i
a
l
 
h
a
n
d
l
i
n
g
 
e
q
u
i
p
m
e
n
t
,
 

a
s
 
w
e
l
l
 
a
s
 
d
r
u
m
 
a
n
d
 
c
o
n
t
a
i
n
e
r
 
h
a
n
d
l
i
n
g
,
 
o
p
e
n
i
n
g
,
 
s
a
m
p
l
i
n
g
,
 
s
h
i
p
p
i
n
g
 
a
n
d
 

t
r
a
n
s
p
o
r
t
.
 
 
D
e
s
c
r
i
b
e
 
p
r
e
v
e
n
t
i
o
n
 
m
e
a
s
u
r
e
s
,
 
s
u
c
h
 
a
s
 
b
u
i
l
d
i
n
g
 
b
e
r
m
s
 
o
r
 
d
i
k
e
s
;
 

s
p
i
l
l
 
c
o
n
t
r
o
l
 
m
e
a
s
u
r
e
s
 
a
n
d
 
m
a
t
e
r
i
a
l
 
t
o
 
b
e
 
u
s
e
d
 
(
e
.
g
.
 
b
o
o
m
s
,
 
v
e
r
m
i
c
u
l
i
t
e
)
;
 

S
E
C
T
I
O
N
 
0
1
 
3
5
 
2
9
.
1
3
 
 
P
a
g
e
 
1
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

l
o
c
a
t
i
o
n
 
o
f
 
t
h
e
 
s
p
i
l
l
 
c
o
n
t
r
o
l
 
m
a
t
e
r
i
a
l
;
 
p
e
r
s
o
n
a
l
 
p
r
o
t
e
c
t
i
v
e
 
e
q
u
i
p
m
e
n
t
 

r
e
q
u
i
r
e
d
 
t
o
 
c
l
e
a
n
u
p
 
s
p
i
l
l
s
;
 
d
i
s
p
o
s
a
l
 
o
f
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
;
 
a
n
d
 
w
h
o
 
i
s
 

r
e
s
p
o
n
s
i
b
l
e
 
t
o
 
r
e
p
o
r
t
 
t
h
e
 
s
p
i
l
l
.
 
 
S
t
o
r
a
g
e
 
o
f
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
 
o
r
 

h
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
s
 
m
u
s
t
 
b
e
 
a
p
p
r
o
p
r
i
a
t
e
l
y
 
b
e
r
m
e
d
,
 
d
i
k
e
d
 
a
n
d
 
c
o
n
t
a
i
n
e
d
 
t
o
 

p
r
e
v
e
n
t
 
a
n
y
 
s
p
i
l
l
a
g
e
 
o
f
 
m
a
t
e
r
i
a
l
 
o
n
 
u
n
c
o
n
t
a
m
i
n
a
t
e
d
 
s
o
i
l
.
 
 
I
f
 
t
h
e
 
s
p
i
l
l
 
o
r
 

d
i
s
c
h
a
r
g
e
 
i
s
 
r
e
p
o
r
t
a
b
l
e
,
 
o
r
 
h
u
m
a
n
 
h
e
a
l
t
h
 
o
r
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
 
a
r
e
 

t
h
r
e
a
t
e
n
e
d
,
 
n
o
t
i
f
y
 
t
h
e
 
N
a
t
i
o
n
a
l
 
R
e
s
p
o
n
s
e
 
C
e
n
t
e
r
,
 
t
h
e
 
s
t
a
t
e
,
 
a
n
d
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
s
 
s
o
o
n
 
a
s
 
p
o
s
s
i
b
l
e
.
 
 
P
r
o
v
i
d
e
 
c
o
n
t
r
o
l
 
a
s
 
r
e
q
u
i
r
e
d
 
b
y
 

S
e
c
t
i
o
n
 
0
1
 
5
7
 
1
9
 
T
E
M
P
O
R
A
R
Y
 
E
N
V
I
R
O
N
M
E
N
T
 
C
O
N
T
R
O
L
S
.
 
 
R
e
p
o
r
t
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
 

m
u
s
t
 
b
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
5
7
 
1
9
 
T
E
M
P
O
R
A
R
Y
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 

C
O
N
T
R
O
L
S
.

3
.
8
 
 
 
S
I
T
E
 
C
O
N
T
R
O
L
 
M
E
A
S
U
R
E
S

C
o
o
r
d
i
n
a
t
e
 
s
i
t
e
 
c
o
n
t
r
o
l
 
m
e
a
s
u
r
e
s
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
5
7
 
1
9
 
T
E
M
P
O
R
A
R
Y
 

E
N
V
I
R
O
N
M
E
N
T
 
C
O
N
T
R
O
L
S
.

3
.
8
.
1
 
 
 
W
o
r
k
 
Z
o
n
e
s

I
n
i
t
i
a
l
 
a
n
t
i
c
i
p
a
t
e
d
 
w
o
r
k
 
z
o
n
e
 
b
o
u
n
d
a
r
i
e
s
 
(
e
x
c
l
u
s
i
o
n
 
z
o
n
e
,
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 

r
e
d
u
c
t
i
o
n
 
z
o
n
e
,
 
s
u
p
p
o
r
t
 
z
o
n
e
,
 
a
l
l
 
a
c
c
e
s
s
 
p
o
i
n
t
s
 
a
n
d
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
a
r
e
a
s
)
 

a
r
e
 
t
o
 
b
e
 
c
l
e
a
r
l
y
 
d
e
l
i
n
e
a
t
e
d
 
o
n
 
t
h
e
 
s
i
t
e
 
d
r
a
w
i
n
g
s
.
 
 
B
a
s
e
 
d
e
l
i
n
e
a
t
i
o
n
 
o
f
 

w
o
r
k
 
z
o
n
e
 
b
o
u
n
d
a
r
i
e
s
 
o
n
 
t
h
e
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
c
h
a
r
a
c
t
e
r
i
z
a
t
i
o
n
 
d
a
t
a
 
a
n
d
 
t
h
e
 

h
a
z
a
r
d
/
r
i
s
k
 
a
n
a
l
y
s
i
s
 
t
o
 
b
e
 
p
e
r
f
o
r
m
e
d
 
a
s
 
d
e
s
c
r
i
b
e
d
 
i
n
 
E
M
 
3
8
5
-
1
-
1
 
0
6
.
A
.
0
2
.
 
 

A
s
 
w
o
r
k
 
p
r
o
g
r
e
s
s
e
s
 
a
n
d
 
f
i
e
l
d
 
c
o
n
d
i
t
i
o
n
s
 
a
r
e
 
m
o
n
i
t
o
r
e
d
,
 
w
o
r
k
 
z
o
n
e
 

b
o
u
n
d
a
r
i
e
s
 
m
a
y
 
b
e
 
m
o
d
i
f
i
e
d
 
(
a
n
d
 
s
i
t
e
 
d
r
a
w
i
n
g
s
 
m
o
d
i
f
i
e
d
)
 
w
i
t
h
 
a
p
p
r
o
v
a
l
 
o
f
 

t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
C
l
e
a
r
l
y
 
i
d
e
n
t
i
f
y
 
w
o
r
k
 
z
o
n
e
s
 
a
n
d
 
m
a
r
k
 
i
n
 
t
h
e
 

f
i
e
l
d
 
(
u
s
i
n
g
 
f
e
n
c
e
s
,
 
t
a
p
e
,
 
o
r
 
s
i
g
n
s
)
.
 
 
S
u
b
m
i
t
 
a
n
d
 
p
o
s
t
 
a
 
s
i
t
e
 
m
a
p
,
 
s
h
o
w
i
n
g
 

w
o
r
k
 
z
o
n
e
 
b
o
u
n
d
a
r
i
e
s
 
a
n
d
 
l
o
c
a
t
i
o
n
s
 
o
f
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
f
a
c
i
l
i
t
i
e
s
 
i
n
 
t
h
e
 

o
n
s
i
t
e
 
o
f
f
i
c
e
.
 
 
W
o
r
k
 
z
o
n
e
s
 
m
u
s
t
 
c
o
n
s
i
s
t
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

3
.
8
.
1
.
1
 
 
 
E
x
c
l
u
s
i
o
n
 
Z
o
n
e
 
(
E
Z
)

T
h
e
 
e
x
c
l
u
s
i
o
n
 
z
o
n
e
 
i
s
 
t
h
e
 
a
r
e
a
 
w
h
e
r
e
 
h
a
z
a
r
d
o
u
s
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
i
s
 
e
i
t
h
e
r
 

k
n
o
w
n
 
o
r
 
e
x
p
e
c
t
e
d
 
t
o
 
o
c
c
u
r
 
a
n
d
 
t
h
e
 
g
r
e
a
t
e
s
t
 
p
o
t
e
n
t
i
a
l
 
f
o
r
 
e
x
p
o
s
u
r
e
 

e
x
i
s
t
s
.
 
 
C
o
n
t
r
o
l
 
e
n
t
r
y
 
i
n
t
o
 
t
h
i
s
 
a
r
e
a
 
a
n
d
 
e
x
i
t
 
m
a
y
 
o
n
l
y
 
b
e
 
m
a
d
e
 
t
h
r
o
u
g
h
 

t
h
e
 
C
o
n
t
a
m
i
n
a
t
i
o
n
 
R
e
d
u
c
t
i
o
n
 
Z
o
n
e
 
(
C
R
Z
)
.

3
.
8
.
1
.
2
 
 
 
C
o
n
t
a
m
i
n
a
t
i
o
n
 
R
e
d
u
c
t
i
o
n
 
Z
o
n
e
 
(
C
R
Z
)

T
h
e
 
C
R
Z
 
i
s
 
t
h
e
 
t
r
a
n
s
i
t
i
o
n
 
a
r
e
a
 
b
e
t
w
e
e
n
 
t
h
e
 
E
x
c
l
u
s
i
o
n
 
Z
o
n
e
 
a
n
d
 
t
h
e
 
S
u
p
p
o
r
t
 

Z
o
n
e
.
 
 
T
h
e
 
p
e
r
s
o
n
n
e
l
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
a
r
e
a
s
 
m
u
s
t
 
b
e
 
s
e
p
a
r
a
t
e
 

a
n
d
 
u
n
i
q
u
e
 
a
r
e
a
s
 
l
o
c
a
t
e
d
 
i
n
 
t
h
e
 
C
R
Z
.

3
.
8
.
1
.
3
 
 
 
S
u
p
p
o
r
t
 
Z
o
n
e
 
(
S
Z
)

T
h
e
 
S
u
p
p
o
r
t
 
Z
o
n
e
 
i
s
 
d
e
f
i
n
e
d
 
a
s
 
a
r
e
a
s
 
o
f
 
t
h
e
 
s
i
t
e
,
 
o
t
h
e
r
 
t
h
a
n
 
e
x
c
l
u
s
i
o
n
 

z
o
n
e
s
 
a
n
d
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
r
e
d
u
c
t
i
o
n
 
z
o
n
e
s
,
 
w
h
e
r
e
 
w
o
r
k
e
r
s
 
d
o
 
n
o
t
 
h
a
v
e
 
t
h
e
 

p
o
t
e
n
t
i
a
l
 
t
o
 
b
e
 
e
x
p
o
s
e
d
 
t
o
 
h
a
z
a
r
d
o
u
s
 
s
u
b
s
t
a
n
c
e
s
 
o
r
 
d
a
n
g
e
r
o
u
s
 
c
o
n
d
i
t
i
o
n
s
 

r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
H
T
R
W
 
o
p
e
r
a
t
i
o
n
s
.
 
 
S
e
c
u
r
e
 
t
h
e
 
S
u
p
p
o
r
t
 
Z
o
n
e
 
a
g
a
i
n
s
t
 
a
c
t
i
v
e
 
o
r
 

p
a
s
s
i
v
e
 
c
o
n
t
a
m
i
n
a
t
i
o
n
.
 
 
S
i
t
e
 
o
f
f
i
c
e
s
,
 
p
a
r
k
i
n
g
 
a
r
e
a
s
,
 
a
n
d
 
o
t
h
e
r
 
s
u
p
p
o
r
t
 

f
a
c
i
l
i
t
i
e
s
 
m
u
s
t
 
b
e
 
l
o
c
a
t
e
d
 
i
n
 
t
h
e
 
S
u
p
p
o
r
t
 
Z
o
n
e
.

3
.
8
.
2
 
 
 
S
i
t
e
 
C
o
n
t
r
o
l
 
L
o
g

A
 
l
o
g
 
o
f
 
p
e
r
s
o
n
n
e
l
 
v
i
s
i
t
i
n
g
,
 
e
n
t
e
r
i
n
g
,
 
o
r
 
w
o
r
k
i
n
g
 
o
n
 
t
h
e
 
s
i
t
e
 
m
u
s
t
 
b
e
 

m
a
i
n
t
a
i
n
e
d
.
 
 
I
n
c
l
u
d
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:
 
 
d
a
t
e
,
 
n
a
m
e
,
 
a
g
e
n
c
y
 
o
r
 
c
o
m
p
a
n
y
,
 
t
i
m
e
 

e
n
t
e
r
i
n
g
 
a
n
d
 
e
x
i
t
i
n
g
 
s
i
t
e
,
 
t
i
m
e
 
e
n
t
e
r
i
n
g
 
a
n
d
 
e
x
i
t
i
n
g
 
t
h
e
 
e
x
c
l
u
s
i
o
n
 
z
o
n
e
 

(
i
f
 
a
p
p
l
i
c
a
b
l
e
)
.
 
 
B
e
f
o
r
e
 
v
i
s
i
t
o
r
s
 
a
r
e
 
a
l
l
o
w
e
d
 
t
o
 
e
n
t
e
r
 
t
h
e
 
C
o
n
t
a
m
i
n
a
t
i
o
n
 

S
E
C
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3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

R
e
d
u
c
t
i
o
n
 
Z
o
n
e
 
o
r
 
E
x
c
l
u
s
i
o
n
 
Z
o
n
e
,
 
t
h
e
y
 
m
u
s
t
 
s
h
o
w
 
p
r
o
o
f
 
o
f
 
c
u
r
r
e
n
t
 

t
r
a
i
n
i
n
g
,
 
m
e
d
i
c
a
l
 
s
u
r
v
e
i
l
l
a
n
c
e
 
a
n
d
 
r
e
s
p
i
r
a
t
o
r
 
f
i
t
 
t
e
s
t
i
n
g
 
(
i
f
 
r
e
s
p
i
r
a
t
o
r
s
 

a
r
e
 
r
e
q
u
i
r
e
d
 
f
o
r
 
t
h
e
 
t
a
s
k
s
 
t
o
 
b
e
 
p
e
r
f
o
r
m
e
d
)
 
a
n
d
 
f
i
l
l
 
o
u
t
 
a
 
C
e
r
t
i
f
i
c
a
t
e
 
o
f
 

W
o
r
k
e
r
 
o
r
 
V
i
s
i
t
o
r
 
A
c
k
n
o
w
l
e
d
g
m
e
n
t
.
 
 
R
e
c
o
r
d
 
t
h
i
s
 
v
i
s
i
t
o
r
 
i
n
f
o
r
m
a
t
i
o
n
,
 

i
n
c
l
u
d
i
n
g
 
d
a
t
e
,
 
i
n
 
t
h
e
 
l
o
g
.

3
.
8
.
3
 
 
 
C
o
m
m
u
n
i
c
a
t
i
o
n

S
i
t
e
 
e
m
e
r
g
e
n
c
y
 
c
o
m
m
u
n
i
c
a
t
i
o
n
 
s
h
a
l
l
 
f
o
l
l
o
w
 
t
h
e
 
p
r
o
c
e
d
u
r
e
s
 
s
e
t
 
f
o
r
t
h
 
i
n
 
t
h
e
 

A
P
P
/
S
S
H
P
.

3
.
8
.
4
 
 
 
S
i
t
e
 
S
e
c
u
r
i
t
y

T
h
e
 
w
o
r
k
 
a
r
e
a
s
 
o
n
 
t
h
e
 
f
a
c
i
l
i
t
y
 
s
h
a
l
l
 
b
e
 
c
o
n
t
r
o
l
l
e
d
 
a
t
 
a
l
l
 
t
i
m
e
s
 
t
o
 

d
i
s
c
o
u
r
a
g
e
 
u
n
w
a
r
r
a
n
t
e
d
 
t
r
e
s
p
a
s
s
,
 
t
h
e
f
t
,
 
i
m
p
r
o
p
e
r
 
d
i
s
p
o
s
a
l
,
 
i
l
l
e
g
a
l
 
d
u
m
p
i
n
g
 

p
r
a
c
t
i
c
e
s
,
 
a
n
d
 
o
t
h
e
r
 
p
r
a
c
t
i
c
e
s
 
w
h
i
c
h
 
c
o
u
l
d
 
d
a
m
a
g
e
 
t
h
e
 
r
e
m
e
d
y
 
o
r
 
c
r
e
a
t
e
 
a
 

h
a
z
a
r
d
 
f
o
r
 
p
e
o
p
l
e
.
 
 
T
h
e
 
o
n
-
f
a
c
i
l
i
t
y
 
a
n
d
 
o
f
f
-
f
a
c
i
l
i
t
y
 
p
e
r
i
m
e
t
e
r
 
t
h
a
t
 
f
a
l
l
s
 

w
i
t
h
i
n
 
a
r
e
a
s
 
o
f
 
s
o
i
l
 
e
x
c
a
v
a
t
i
o
n
 
o
r
 
b
a
r
r
i
e
r
 
w
a
l
l
 
c
o
n
s
t
r
u
c
t
i
o
n
 
w
i
l
l
 
b
e
 

s
e
c
u
r
e
d
 
w
i
t
h
 
f
e
n
c
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
r
e
q
u
i
r
e
m
e
n
t
s
 
d
e
f
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 

0
1
 
5
0
 
0
0
 
T
E
M
P
O
R
A
R
Y
 
C
O
N
S
T
R
U
C
T
I
O
N
 
F
A
C
I
L
I
T
I
E
S
 
A
N
D
 
C
O
N
T
R
O
L
S
.

3
.
9
 
 
 
P
E
R
S
O
N
A
L
 
H
Y
G
I
E
N
E
 
A
N
D
 
D
E
C
O
N
T
A
M
I
N
A
T
I
O
N

P
e
r
s
o
n
n
e
l
 
e
n
t
e
r
i
n
g
 
t
h
e
 
E
x
c
l
u
s
i
o
n
 
o
r
 
C
o
n
t
a
m
i
n
a
t
i
o
n
 
R
e
d
u
c
t
i
o
n
 
Z
o
n
e
s
 
o
r
 

o
t
h
e
r
w
i
s
e
 
e
x
p
o
s
e
d
 
t
o
 
h
a
z
a
r
d
o
u
s
 
c
h
e
m
i
c
a
l
 
v
a
p
o
r
s
,
 
g
a
s
e
s
,
 
l
i
q
u
i
d
s
,
 
o
r
 

c
o
n
t
a
m
i
n
a
t
e
d
 
s
o
l
i
d
s
 
m
u
s
t
 
d
e
c
o
n
t
a
m
i
n
a
t
e
 
t
h
e
m
s
e
l
v
e
s
 
a
n
d
 
t
h
e
i
r
 
e
q
u
i
p
m
e
n
t
 

p
r
i
o
r
 
t
o
 
e
x
i
t
i
n
g
 
t
h
e
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
r
e
d
u
c
t
i
o
n
 
z
o
n
e
 
(
C
R
Z
)
 
a
n
d
 
e
n
t
e
r
i
n
g
 
t
h
e
 

s
u
p
p
o
r
t
 
z
o
n
e
.
 
 
C
o
n
s
u
l
t
 
C
h
a
p
t
e
r
 
1
0
.
0
 
o
f
 
N
I
O
S
H
 
8
5
-
1
1
5
 
w
h
e
n
 
p
r
e
p
a
r
i
n
g
 

d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
p
r
o
c
e
d
u
r
e
s
.
 
 
S
u
b
m
i
t
 
a
 
 
d
e
t
a
i
l
e
d
 
d
i
s
c
u
s
s
i
o
n
 
o
f
 
p
e
r
s
o
n
a
l
 

h
y
g
i
e
n
e
 
a
n
d
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
f
a
c
i
l
i
t
i
e
s
 
a
n
d
 
p
r
o
c
e
d
u
r
e
s
 
t
o
 
b
e
 
f
o
l
l
o
w
e
d
 
b
y
 

s
i
t
e
 
w
o
r
k
e
r
s
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 
A
P
P
/
S
S
H
P
.
 
 
T
r
a
i
n
 
e
m
p
l
o
y
e
e
s
 
i
n
 
t
h
e
 
p
r
o
c
e
d
u
r
e
s
 

a
n
d
 
e
n
f
o
r
c
e
 
t
h
e
 
p
r
o
c
e
d
u
r
e
s
 
t
h
r
o
u
g
h
o
u
t
 
s
i
t
e
 
o
p
e
r
a
t
i
o
n
s
.

3
.
9
.
1
 
 
 
D
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
F
a
c
i
l
i
t
i
e
s

S
u
b
m
i
t
 
d
r
a
w
i
n
g
s
 
s
h
o
w
i
n
g
 
t
h
e
 
l
a
y
o
u
t
 
o
f
 
t
h
e
 
p
e
r
s
o
n
n
e
l
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 

d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
a
r
e
a
s
.

3
.
9
.
2
 
 
 
P
e
r
s
o
n
n
e
l
 
D
e
c
o
n
t
a
m
i
n
a
t
i
o
n

I
n
i
t
i
a
l
l
y
 
s
e
t
 
u
p
 
a
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
l
i
n
e
 
i
n
 
t
h
e
 
C
R
Z
.
 
 
E
m
p
l
o
y
e
e
s
 
m
u
s
t
 
e
x
i
t
 

t
h
e
 
e
x
c
l
u
s
i
o
n
 
z
o
n
e
 
t
h
r
o
u
g
h
 
t
h
e
 
C
R
Z
 
a
n
d
 
i
m
p
l
e
m
e
n
t
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 

d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
p
r
o
c
e
d
u
r
e
s
 
a
n
d
 
t
e
c
h
n
i
q
u
e
s
:
 
S
c
r
u
b
 
a
n
d
 
r
i
n
s
e
 
w
a
t
e
r
 
p
r
o
o
f
 

o
u
t
e
r
 
g
a
r
m
e
n
t
s
.
 
 
S
h
o
w
e
r
s
,
 
i
f
 
n
e
e
d
e
d
,
 
m
u
s
t
 
c
o
m
p
l
y
 
w
i
t
h
 
2
9
 
C
F
R
 
1
9
1
0
,
 

S
e
c
t
i
o
n
.
1
4
1
 
a
n
d
 
E
M
 
3
8
5
-
1
-
1
,
 
0
2
 
F
,
 
W
a
s
h
i
n
g
 
F
a
c
i
l
i
t
i
e
s
.
 
 
I
t
 
i
s
 
t
h
e
 
S
i
t
e
 

S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
O
f
f
i
c
e
r
'
s
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
t
o
 
r
e
c
o
m
m
e
n
d
 
t
e
c
h
n
i
q
u
e
s
 
t
o
 

i
m
p
r
o
v
e
 
p
e
r
s
o
n
n
e
l
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
p
r
o
c
e
d
u
r
e
s
,
 
i
f
 
n
e
c
e
s
s
a
r
y
.

3
.
9
.
3
 
 
 
E
q
u
i
p
m
e
n
t
 
D
e
c
o
n
t
a
m
i
n
a
t
i
o
n

D
e
c
o
n
t
a
m
i
n
a
t
e
 
t
h
e
 
v
e
h
i
c
l
e
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
u
s
e
d
 
i
n
 
t
h
e
 
E
Z
 
i
n
 
t
h
e
 
C
R
Z
 
p
r
i
o
r
 

t
o
 
l
e
a
v
i
n
g
 
t
h
e
 
E
Z
.

3
.
9
.
3
.
1
 
 
 
F
a
c
i
l
i
t
i
e
s
 
f
o
r
 
E
q
u
i
p
m
e
n
t
 
a
n
d
 
P
e
r
s
o
n
n
e
l

P
r
o
v
i
d
e
 
a
 
v
e
h
i
c
l
e
/
e
q
u
i
p
m
e
n
t
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
s
t
a
t
i
o
n
 
w
i
t
h
i
n
 
t
h
e
 
C
R
Z
 
f
o
r
 

d
e
c
o
n
t
a
m
i
n
a
t
i
n
g
 
v
e
h
i
c
l
e
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
l
e
a
v
i
n
g
 
t
h
e
 
E
Z
.
 
 
C
o
n
s
t
r
u
c
t
 
a
 

d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
s
t
a
t
i
o
n
 
p
a
d
,
 
w
h
i
c
h
 
m
e
e
t
s
 
t
h
e
 
s
i
t
e
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
n
e
e
d
s
 

f
o
r
 
a
l
l
 
v
e
h
i
c
l
e
s
 
a
n
d
 
l
a
r
g
e
r
 
e
q
u
i
p
m
e
n
t
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
.
 
 
C
o
n
t
a
m
i
n
a
t
e
d
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

e
q
u
i
p
m
e
n
t
 
w
i
l
l
 
b
e
 
d
e
c
o
n
t
a
m
i
n
a
t
e
d
 
b
y
 
w
a
s
h
i
n
g
 
w
i
t
h
 
s
t
e
a
m
 
o
r
 
h
i
g
h
-
p
r
e
s
s
u
r
e
 

w
a
t
e
r
 
u
n
t
i
l
 
v
i
s
i
b
l
e
 
t
r
a
c
e
s
 
o
f
 
s
o
i
l
 
a
r
e
 
r
e
m
o
v
e
d
.
 
 
C
o
n
s
t
r
u
c
t
 
t
h
e
 
p
a
d
 
t
o
 

c
a
p
t
u
r
e
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
w
a
t
e
r
,
 
i
n
c
l
u
d
i
n
g
 
o
v
e
r
s
p
r
a
y
,
 
a
n
d
 
a
l
l
o
w
 
f
o
r
 

c
o
l
l
e
c
t
i
o
n
 
a
n
d
 
r
e
m
o
v
a
l
 
o
f
 
t
h
e
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
w
a
t
e
r
 
u
s
i
n
g
 
s
u
m
p
s
,
 
d
i
k
e
s
 
a
n
d
 

d
i
t
c
h
e
s
 
a
s
 
r
e
q
u
i
r
e
d
.

3
.
9
.
3
.
2
 
 
 
P
r
o
c
e
d
u
r
e
s

P
r
o
c
e
d
u
r
e
s
 
f
o
r
 
e
q
u
i
p
m
e
n
t
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
m
u
s
t
 
b
e
 
d
e
v
e
l
o
p
e
d
 
a
n
d
 
u
t
i
l
i
z
e
d
 
t
o
 

p
r
e
v
e
n
t
 
t
h
e
 
s
p
r
e
a
d
 
o
f
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
i
n
t
o
 
t
h
e
 
S
Z
 
a
n
d
 
o
f
f
s
i
t
e
 
a
r
e
a
s
.
 
 
T
h
e
s
e
 

p
r
o
c
e
d
u
r
e
s
 
m
u
s
t
 
a
d
d
r
e
s
s
 
d
i
s
p
o
s
a
l
 
o
f
 
c
o
n
t
a
m
i
n
a
t
e
d
 
p
r
o
d
u
c
t
s
 
a
n
d
 
s
p
e
n
t
 

m
a
t
e
r
i
a
l
s
 
u
s
e
d
 
o
n
 
t
h
e
 
s
i
t
e
,
 
i
n
c
l
u
d
i
n
g
,
 
a
s
 
a
 
m
i
n
i
m
u
m
,
 
c
o
n
t
a
i
n
e
r
s
,
 
f
l
u
i
d
s
,
 

a
n
d
 
o
i
l
s
.
 
 
A
s
s
u
m
e
 
a
n
y
 
i
t
e
m
 
t
a
k
e
n
 
i
n
t
o
 
t
h
e
 
E
Z
 
t
o
 
b
e
 
c
o
n
t
a
m
i
n
a
t
e
d
 
a
n
d
 

p
e
r
f
o
r
m
 
a
n
 
i
n
s
p
e
c
t
i
o
n
 
a
n
d
 
d
e
c
o
n
t
a
m
i
n
a
t
e
.
 
 
V
e
h
i
c
l
e
s
,
 
e
q
u
i
p
m
e
n
t
,
 
a
n
d
 

m
a
t
e
r
i
a
l
s
 
m
u
s
t
 
b
e
 
c
l
e
a
n
e
d
 
a
n
d
 
d
e
c
o
n
t
a
m
i
n
a
t
e
d
 
p
r
i
o
r
 
t
o
 
l
e
a
v
i
n
g
 
t
h
e
 
s
i
t
e
.
 
 

H
a
n
d
l
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
m
a
t
e
r
i
a
l
 
i
n
 
s
u
c
h
 
a
 
w
a
y
 
a
s
 
t
o
 
m
i
n
i
m
i
z
e
 
t
h
e
 
p
o
t
e
n
t
i
a
l
 

f
o
r
 
c
o
n
t
a
m
i
n
a
n
t
s
 
b
e
i
n
g
 
s
p
r
e
a
d
 
o
r
 
c
a
r
r
i
e
d
 
o
f
f
s
i
t
e
.
 
 
P
r
i
o
r
 
t
o
 
e
x
i
t
i
n
g
 
t
h
e
 

s
i
t
e
,
 
v
e
h
i
c
l
e
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
m
u
s
t
 
b
e
 
m
o
n
i
t
o
r
e
d
 
t
o
 
e
n
s
u
r
e
 
t
h
e
 
a
d
e
q
u
a
c
y
 
o
f
 

d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

T
a
s
k
 
H
a
z
a
r
d
 
a
n
d
 
C
o
n
t
r
o
l
 
R
e
q
u
i
r
e
m
e
n
t
s
 
S
h
e
e
t

T
a
s
k

R
e
m
e
d
i
a
l
 
A
c
t
i
o
n
 
C
o
n
s
t
r
u
c
t
i
o
n

I
n
i
t
i
a
l
 

A
n
t
i
c
i
p
a
t
e
d
 

H
a
z
a
r
d
s

C
O
C
s
:

 
 
-
 
B
a
P
 
T
E
Q

 
 
-
 
P
e
n
t
a
c
h
l
o
r
o
p
h
e
n
o
l

 
 
-
 
2
 
-
 
M
e
t
h
y
l
n
a
p
t
h
a
l
e
n
e

 
 
-
 
2
,
3
,
7
,
8
-
T
C
D
D
 
T
E
Q
 
(
D
i
o
x
i
n
)

I
n
i
t
i
a
l
 
P
P
E

M
o
d
i
f
i
e
d
 
L
e
v
e
l
 
D
:

 
 
-
 
L
o
n
g
 
s
l
e
e
v
e
d
 
w
o
r
k
 
u
n
i
f
o
r
m
 
o
r
 
e
q
u
i
v
a
l
e
n
t
.

 
 
-
 
S
a
f
e
t
y
 
g
l
a
s
s
e
s
 
w
i
t
h
 
s
i
d
e
 
s
h
i
e
l
d
s
.

 
 
-
 
S
a
f
e
t
y
 
o
r
 
s
t
e
e
l
 
t
o
e
 
b
o
o
t
s
 
t
h
a
t
 
a
r
e
 
p
u
n
c
t
u
r
e
 
r
e
s
i
s
t
a
n
t
.

 
 
-
 
C
h
e
m
i
c
a
l
-
r
e
s
i
s
t
a
n
t
 
(
4
 
m
i
l
 
t
h
i
c
k
 
n
i
t
r
i
l
e
)
 
w
h
e
n
 
h
a
n
d
l
i
n
g

 
 
 
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
s
.

 
 
-
 
H
a
r
d
h
a
t
.

I
n
i
t
i
a
l
 

C
o
n
t
r
o
l
s

T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
w
i
l
l
 
u
s
e
 
a
p
p
r
o
p
r
i
a
t
e
 
e
n
g
i
n
e
e
r
i
n
g
 
m
e
a
s
u
r
e
s
 
f
o
r
 
c
o
n
t
r
o
l
 

o
f
 
d
u
s
t
,
 
s
t
o
r
m
 
w
a
t
e
r
,
 
e
r
o
s
i
o
n
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
a
s
 

n
e
c
e
s
s
a
r
y
 
d
u
r
i
n
g
 
a
l
l
 
e
x
c
a
v
a
t
i
o
n
,
 
h
a
u
l
i
n
g
,
 
p
l
a
c
e
m
e
n
t
 
a
n
d
 

l
o
a
d
i
n
g
/
u
n
l
o
a
d
i
n
g
 
o
p
e
r
a
t
i
o
n
s
.
 
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
c
o
n
t
r
o
l
s
 
s
h
a
l
l
 
b
e
 
i
n
 

p
l
a
c
e
 
p
r
i
o
r
 
t
o
 
a
n
y
 
i
n
t
r
u
s
i
v
e
 
w
o
r
k
 
i
n
 
c
o
n
t
a
m
i
n
a
t
e
d
 
a
r
e
a
s
.

I
n
i
t
i
a
l
 

E
x
p
o
s
u
r
e
 

M
o
n
i
t
o
r
i
n
g

D
u
s
t
 
c
o
n
t
r
o
l
s
 
w
i
l
l
 
b
e
 
d
e
s
i
g
n
e
d
 
t
o
 
s
u
p
p
r
e
s
s
 
v
i
s
i
b
l
e
 
d
u
s
t
 
a
b
o
v
e
 
l
i
m
i
t
s
 

s
p
e
c
i
f
i
e
d
 
i
n
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
H
S
P
 
a
n
d
 
A
i
r
 
Q
u
a
l
i
t
y
 
M
o
n
i
t
o
r
i
n
g
 
P
l
a
n
.

Y
e
s

H
A
Z
W
O
P
E
R
 
M
e
d
i
c
a
l
 
S
u
r
v
e
i
l
l
a
n
c
e
 
R
e
q
u
i
r
e
d

Y
e
s

H
A
Z
W
O
P
E
R
 
T
r
a
i
n
i
n
g
 
R
e
q
u
i
r
e
d

 
 
 
 
 
 
 
 
-
-
 
E
n
d
 
o
f
 
S
e
c
t
i
o
n
 
-
-
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
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c
t
i
o
n
.
"
 
 
Q
C
 

c
o
n
s
i
s
t
 
o
f
 
p
l
a
n
s
,
 
p
r
o
c
e
d
u
r
e
s
,
 
a
n
d
 
o
r
g
a
n
i
z
a
t
i
o
n
 
n
e
c
e
s
s
a
r
y
 
t
o
 
p
r
o
d
u
c
e
 
a
n
 
e
n
d
 

p
r
o
d
u
c
t
 
w
h
i
c
h
 
c
o
m
p
l
i
e
s
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
 
r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
T
h
e
 
Q
C
 
s
y
s
t
e
m
 
 

c
o
v
e
r
s
 
a
l
l
 
 
d
e
s
i
g
n
 
a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
p
e
r
a
t
i
o
n
s
,
 
b
o
t
h
 
o
n
s
i
t
e
 
a
n
d
 
o
f
f
s
i
t
e
,
 

a
n
d
 
b
e
 
k
e
y
e
d
 
t
o
 
t
h
e
 
p
r
o
p
o
s
e
d
 
 
d
e
s
i
g
n
 
a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
e
q
u
e
n
c
e
.
 
 
T
h
e
 

p
r
o
j
e
c
t
 
s
u
p
e
r
i
n
t
e
n
d
e
n
t
 
w
i
l
l
 
b
e
 
h
e
l
d
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
t
h
e
 
q
u
a
l
i
t
y
 
o
f
 
w
o
r
k
 

a
n
d
 
i
s
 
s
u
b
j
e
c
t
 
t
o
 
r
e
m
o
v
a
l
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
f
o
r
 
n
o
n
-
c
o
m
p
l
i
a
n
c
e
 

w
i
t
h
 
t
h
e
 
q
u
a
l
i
t
y
 
r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
t
h
e
 
C
o
n
t
r
a
c
t
.
 
 
I
n
 
t
h
i
s
 
c
o
n
t
e
x
t
 

t
h
e
 
h
i
g
h
e
s
t
 
l
e
v
e
l
 
m
a
n
a
g
e
r
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
t
h
e
 
o
v
e
r
a
l
l
 
c
o
n
s
t
r
u
c
t
i
o
n
 

a
c
t
i
v
i
t
i
e
s
 
a
t
 
t
h
e
 
s
i
t
e
,
 
i
n
c
l
u
d
i
n
g
 
q
u
a
l
i
t
y
 
a
n
d
 
p
r
o
d
u
c
t
i
o
n
 
i
s
 
t
h
e
 
p
r
o
j
e
c
t
 

s
u
p
e
r
i
n
t
e
n
d
e
n
t
.
 
 
T
h
e
 
p
r
o
j
e
c
t
 
s
u
p
e
r
i
n
t
e
n
d
e
n
t
 
m
a
i
n
t
a
i
n
s
 
a
 
p
h
y
s
i
c
a
l
 
p
r
e
s
e
n
c
e
 

a
t
 
t
h
e
 
s
i
t
e
 
a
t
 
a
l
l
 
t
i
m
e
s
 
a
n
d
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
a
l
l
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 

r
e
l
a
t
e
d
 
a
c
t
i
v
i
t
i
e
s
 
a
t
 
t
h
e
 
s
i
t
e
,
 
e
x
c
e
p
t
 
a
s
 
o
t
h
e
r
w
i
s
e
 
a
c
c
e
p
t
a
b
l
e
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

S
E
C
T
I
O
N
 
0
1
 
4
5
 
0
0
.
0
0
 
1
0
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
2
 
 
 
C
O
N
T
R
A
C
T
O
R
 
Q
U
A
L
I
T
Y
 
C
O
N
T
R
O
L
 
(
C
Q
C
)
 
P
L
A
N

S
u
b
m
i
t
 
n
o
 
l
a
t
e
r
 
t
h
a
n
 
1
5
 
d
a
y
s
 
a
f
t
e
r
 
r
e
c
e
i
p
t
 
o
f
 
n
o
t
i
c
e
 
t
o
 
p
r
o
c
e
e
d
,
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
(
C
Q
C
)
 
P
l
a
n
 
p
r
o
p
o
s
e
d
 
t
o
 
i
m
p
l
e
m
e
n
t
 
t
h
e
 

r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
 
C
l
a
u
s
e
 
t
i
t
l
e
d
 
"
I
n
s
p
e
c
t
i
o
n
 
o
f
 
C
o
n
s
t
r
u
c
t
i
o
n
.
"
 
 

C
o
n
s
t
r
u
c
t
i
o
n
 
w
i
l
l
 
b
e
 
p
e
r
m
i
t
t
e
d
 
t
o
 
b
e
g
i
n
 
o
n
l
y
 
a
f
t
e
r
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
e
 
C
Q
C
 

P
l
a
n
 
o
r
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
a
n
 
i
n
t
e
r
i
m
 
p
l
a
n
 
a
p
p
l
i
c
a
b
l
e
 
t
o
 
t
h
e
 
p
a
r
t
i
c
u
l
a
r
 
f
e
a
t
u
r
e
 

o
f
 
w
o
r
k
 
t
o
 
b
e
 
s
t
a
r
t
e
d
.
 
 
W
o
r
k
 
o
u
t
s
i
d
e
 
o
f
 
t
h
e
 
a
c
c
e
p
t
e
d
 
i
n
t
e
r
i
m
 
p
l
a
n
 
w
i
l
l
 
n
o
t
 

b
e
 
p
e
r
m
i
t
t
e
d
 
t
o
 
b
e
g
i
n
 
u
n
t
i
l
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
a
 
C
Q
C
 
P
l
a
n
 
o
r
 
a
n
o
t
h
e
r
 
i
n
t
e
r
i
m
 

p
l
a
n
 
c
o
n
t
a
i
n
i
n
g
 
t
h
e
 
a
d
d
i
t
i
o
n
a
l
 
w
o
r
k
.

3
.
2
.
1
 
 
 
C
o
n
t
e
n
t
 
o
f
 
t
h
e
 
C
Q
C
 
P
l
a
n

I
n
c
l
u
d
e
,
 
a
s
 
a
 
m
i
n
i
m
u
m
,
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
t
o
 
c
o
v
e
r
 
a
l
l
 
d
e
s
i
g
n
 
a
n
d
 

c
o
n
s
t
r
u
c
t
i
o
n
-
o
p
e
r
a
t
i
o
n
s
,
 
b
o
t
h
 
o
n
s
i
t
e
 
a
n
d
 
o
f
f
s
i
t
e
,
 
i
n
c
l
u
d
i
n
g
 
w
o
r
k
 
b
y
 

s
u
b
c
o
n
t
r
a
c
t
o
r
s
 
d
e
s
i
g
n
e
r
s
 
o
f
 
r
e
c
o
r
d
,
 
c
o
n
s
u
l
t
a
n
t
s
,
 
a
r
c
h
i
t
e
c
t
/
e
n
g
i
n
e
e
r
s
 
(
A
E
)
,
 

f
a
b
r
i
c
a
t
o
r
s
,
 
s
u
p
p
l
i
e
r
s
 
a
n
d
 
p
u
r
c
h
a
s
i
n
g
 
a
g
e
n
t
s
:

a
.
 
 
A
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
q
u
a
l
i
t
y
 
c
o
n
t
r
o
l
 
o
r
g
a
n
i
z
a
t
i
o
n
,
 
i
n
c
l
u
d
i
n
g
 
a
 
c
h
a
r
t
 

s
h
o
w
i
n
g
 
l
i
n
e
s
 
o
f
 
a
u
t
h
o
r
i
t
y
 
a
n
d
 
a
c
k
n
o
w
l
e
d
g
m
e
n
t
 
t
h
a
t
 
t
h
e
 
C
Q
C
 
s
t
a
f
f
 
w
i
l
l
 

i
m
p
l
e
m
e
n
t
 
t
h
e
 
t
h
r
e
e
 
p
h
a
s
e
 
c
o
n
t
r
o
l
 
s
y
s
t
e
m
 
f
o
r
 
a
l
l
 
a
s
p
e
c
t
s
 
o
f
 
t
h
e
 
w
o
r
k
 

s
p
e
c
i
f
i
e
d
.
 
 
I
n
c
l
u
d
e
 
a
 
C
Q
C
 
M
a
n
a
g
e
r
 
t
h
a
t
 
r
e
p
o
r
t
s
 
t
o
 
t
h
e
 
p
r
o
j
e
c
t
 

s
u
p
e
r
i
n
t
e
n
d
e
n
t
.

b
.
 
 
T
h
e
 
n
a
m
e
,
 
q
u
a
l
i
f
i
c
a
t
i
o
n
s
 
(
i
n
 
r
e
s
u
m
e
 
f
o
r
m
a
t
)
,
 
d
u
t
i
e
s
,
 
r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
,
 

a
n
d
 
a
u
t
h
o
r
i
t
i
e
s
 
o
f
 
e
a
c
h
 
p
e
r
s
o
n
 
a
s
s
i
g
n
e
d
 
a
 
C
Q
C
 
f
u
n
c
t
i
o
n
.

c
.
 
 
A
 
c
o
p
y
 
o
f
 
t
h
e
 
l
e
t
t
e
r
 
t
o
 
t
h
e
 
C
Q
C
 
M
a
n
a
g
e
r
 
s
i
g
n
e
d
 
b
y
 
a
n
 
a
u
t
h
o
r
i
z
e
d
 

o
f
f
i
c
i
a
l
 
o
f
 
t
h
e
 
f
i
r
m
 
w
h
i
c
h
 
d
e
s
c
r
i
b
e
s
 
t
h
e
 
r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
 
a
n
d
 

d
e
l
e
g
a
t
e
s
 
s
u
f
f
i
c
i
e
n
t
 
a
u
t
h
o
r
i
t
i
e
s
 
t
o
 
a
d
e
q
u
a
t
e
l
y
 
p
e
r
f
o
r
m
 
t
h
e
 
f
u
n
c
t
i
o
n
s
 

o
f
 
t
h
e
 
C
Q
C
 
M
a
n
a
g
e
r
,
 
i
n
c
l
u
d
i
n
g
 
a
u
t
h
o
r
i
t
y
 
t
o
 
s
t
o
p
 
w
o
r
k
 
w
h
i
c
h
 
i
s
 
n
o
t
 
i
n
 

c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
.
 
 
L
e
t
t
e
r
s
 
o
f
 
d
i
r
e
c
t
i
o
n
 
t
o
 
a
l
l
 
o
t
h
e
r
 

v
a
r
i
o
u
s
 
q
u
a
l
i
t
y
 
c
o
n
t
r
o
l
 
r
e
p
r
e
s
e
n
t
a
t
i
v
e
s
 
o
u
t
l
i
n
i
n
g
 
d
u
t
i
e
s
,
 
a
u
t
h
o
r
i
t
i
e
s
,
 

a
n
d
 
r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
 
w
i
l
l
 
b
e
 
i
s
s
u
e
d
 
b
y
 
t
h
e
 
C
Q
C
 
M
a
n
a
g
e
r
.
 
 
F
u
r
n
i
s
h
 

c
o
p
i
e
s
 
o
f
 
t
h
e
s
e
 
l
e
t
t
e
r
s
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

d
.
 
 
P
r
o
c
e
d
u
r
e
s
 
f
o
r
 
s
c
h
e
d
u
l
i
n
g
,
 
r
e
v
i
e
w
i
n
g
,
 
c
e
r
t
i
f
y
i
n
g
,
 
a
n
d
 
m
a
n
a
g
i
n
g
 

s
u
b
m
i
t
t
a
l
s
,
 
i
n
c
l
u
d
i
n
g
 
t
h
o
s
e
 
o
f
 
s
u
b
c
o
n
t
r
a
c
t
o
r
s
,
 
d
e
s
i
g
n
e
r
s
 
o
f
 
r
e
c
o
r
d
,
 

c
o
n
s
u
l
t
a
n
t
s
,
 
a
r
c
h
i
t
e
c
t
 
e
n
g
i
n
e
e
r
s
 
(
A
E
)
,
 
o
f
f
s
i
t
e
 
f
a
b
r
i
c
a
t
o
r
s
,
 
s
u
p
p
l
i
e
r
s
,
 

a
n
d
 
p
u
r
c
h
a
s
i
n
g
 
a
g
e
n
t
s
.
 
 
T
h
e
s
e
 
p
r
o
c
e
d
u
r
e
s
 
m
u
s
t
 
b
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
.

e
.
 
 
C
o
n
t
r
o
l
,
 
v
e
r
i
f
i
c
a
t
i
o
n
,
 
a
n
d
 
a
c
c
e
p
t
a
n
c
e
 
t
e
s
t
i
n
g
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
e
a
c
h
 

s
p
e
c
i
f
i
c
 
t
e
s
t
 
t
o
 
i
n
c
l
u
d
e
 
t
h
e
 
t
e
s
t
 
n
a
m
e
,
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
p
a
r
a
g
r
a
p
h
 

r
e
q
u
i
r
i
n
g
 
t
e
s
t
,
 
f
e
a
t
u
r
e
 
o
f
 
w
o
r
k
 
t
o
 
b
e
 
t
e
s
t
e
d
,
 
t
e
s
t
 
f
r
e
q
u
e
n
c
y
,
 
a
n
d
 

p
e
r
s
o
n
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
e
a
c
h
 
t
e
s
t
.
 
 
(
L
a
b
o
r
a
t
o
r
y
 
f
a
c
i
l
i
t
i
e
s
 
a
p
p
r
o
v
e
d
 
b
y
 

t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
r
e
 
r
e
q
u
i
r
e
d
 
t
o
 
b
e
 
u
s
e
d
.
)

f
.
 
 
P
r
o
c
e
d
u
r
e
s
 
f
o
r
 
t
r
a
c
k
i
n
g
 
p
r
e
p
a
r
a
t
o
r
y
,
 
i
n
i
t
i
a
l
,
 
a
n
d
 
f
o
l
l
o
w
-
u
p
 
c
o
n
t
r
o
l
 

p
h
a
s
e
s
 
a
n
d
 
c
o
n
t
r
o
l
,
 
v
e
r
i
f
i
c
a
t
i
o
n
,
 
a
n
d
 
a
c
c
e
p
t
a
n
c
e
 
t
e
s
t
s
 
i
n
c
l
u
d
i
n
g
 

d
o
c
u
m
e
n
t
a
t
i
o
n
.

g
.
 
 
P
r
o
c
e
d
u
r
e
s
 
f
o
r
 
t
r
a
c
k
i
n
g
 
d
e
s
i
g
n
 
a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
d
e
f
i
c
i
e
n
c
i
e
s
 
f
r
o
m
 

i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
t
h
r
o
u
g
h
 
a
c
c
e
p
t
a
b
l
e
 
c
o
r
r
e
c
t
i
v
e
 
a
c
t
i
o
n
.
 
 
E
s
t
a
b
l
i
s
h
 

v
e
r
i
f
i
c
a
t
i
o
n
 
p
r
o
c
e
d
u
r
e
s
 
t
h
a
t
 
i
d
e
n
t
i
f
i
e
d
 
d
e
f
i
c
i
e
n
c
i
e
s
 
h
a
v
e
 
b
e
e
n
 

c
o
r
r
e
c
t
e
d
.

h
.
 
 
R
e
p
o
r
t
i
n
g
 
p
r
o
c
e
d
u
r
e
s
,
 
i
n
c
l
u
d
i
n
g
 
p
r
o
p
o
s
e
d
 
r
e
p
o
r
t
i
n
g
 
f
o
r
m
a
t
s
.
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2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

i
.
 
 
A
 
l
i
s
t
 
o
f
 
t
h
e
 
d
e
f
i
n
a
b
l
e
 
f
e
a
t
u
r
e
s
 
o
f
 
w
o
r
k
.
 
 
A
 
d
e
f
i
n
a
b
l
e
 
f
e
a
t
u
r
e
 
o
f
 
w
o
r
k
 

i
s
 
a
 
t
a
s
k
 
w
h
i
c
h
 
i
s
 
s
e
p
a
r
a
t
e
 
a
n
d
 
d
i
s
t
i
n
c
t
 
f
r
o
m
 
o
t
h
e
r
 
t
a
s
k
s
,
 
h
a
s
 

s
e
p
a
r
a
t
e
 
c
o
n
t
r
o
l
 
r
e
q
u
i
r
e
m
e
n
t
s
,
 
a
n
d
 
i
s
 
i
d
e
n
t
i
f
i
e
d
 
b
y
 
d
i
f
f
e
r
e
n
t
 
t
r
a
d
e
s
 

o
r
 
d
i
s
c
i
p
l
i
n
e
s
,
 
o
r
 
i
t
 
i
s
 
w
o
r
k
 
b
y
 
t
h
e
 
s
a
m
e
 
t
r
a
d
e
 
i
n
 
a
 
d
i
f
f
e
r
e
n
t
 

e
n
v
i
r
o
n
m
e
n
t
.
 
 
A
l
t
h
o
u
g
h
 
e
a
c
h
 
s
e
c
t
i
o
n
 
o
f
 
t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
c
a
n
 

g
e
n
e
r
a
l
l
y
 
b
e
 
c
o
n
s
i
d
e
r
e
d
 
a
s
 
a
 
d
e
f
i
n
a
b
l
e
 
f
e
a
t
u
r
e
 
o
f
 
w
o
r
k
,
 
t
h
e
r
e
 
a
r
e
 

f
r
e
q
u
e
n
t
l
y
 
m
o
r
e
 
t
h
a
n
 
o
n
e
 
d
e
f
i
n
a
b
l
e
 
f
e
a
t
u
r
e
s
 
u
n
d
e
r
 
a
 
p
a
r
t
i
c
u
l
a
r
 

s
e
c
t
i
o
n
.
 
 
T
h
i
s
 
l
i
s
t
 
w
i
l
l
 
b
e
 
a
g
r
e
e
d
 
u
p
o
n
 
d
u
r
i
n
g
 
t
h
e
 
c
o
o
r
d
i
n
a
t
i
o
n
 

m
e
e
t
i
n
g
.

3
.
2
.
2
 
 
 
A
c
c
e
p
t
a
n
c
e
 
o
f
 
P
l
a
n

A
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
p
l
a
n
 
i
s
 
r
e
q
u
i
r
e
d
 
p
r
i
o
r
 
t
o
 
t
h
e
 
s
t
a
r
t
 
o
f
 

d
e
s
i
g
n
 
a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
A
c
c
e
p
t
a
n
c
e
 
i
s
 
c
o
n
d
i
t
i
o
n
a
l
 
a
n
d
 
w
i
l
l
 
b
e
 
p
r
e
d
i
c
a
t
e
d
 

o
n
 
s
a
t
i
s
f
a
c
t
o
r
y
 
p
e
r
f
o
r
m
a
n
c
e
 
d
u
r
i
n
g
 
t
h
e
 
d
e
s
i
g
n
 
a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
T
h
e
 

G
o
v
e
r
n
m
e
n
t
 
r
e
s
e
r
v
e
s
 
t
h
e
 
r
i
g
h
t
 
t
o
 
r
e
q
u
i
r
e
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
t
o
 
m
a
k
e
 
c
h
a
n
g
e
s
 
i
n
 

t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
(
C
Q
C
)
 
P
l
a
n
 
a
n
d
 
o
p
e
r
a
t
i
o
n
s
 
i
n
c
l
u
d
i
n
g
 
r
e
m
o
v
a
l
 

o
f
 
p
e
r
s
o
n
n
e
l
,
 
a
s
 
n
e
c
e
s
s
a
r
y
,
 
t
o
 
o
b
t
a
i
n
 
t
h
e
 
q
u
a
l
i
t
y
 
s
p
e
c
i
f
i
e
d
.

3
.
2
.
3
 
 
 
N
o
t
i
f
i
c
a
t
i
o
n
 
o
f
 
C
h
a
n
g
e
s

A
f
t
e
r
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
e
 
C
Q
C
 
P
l
a
n
,
 
n
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
i
n
 

w
r
i
t
i
n
g
 
o
f
 
a
n
y
 
p
r
o
p
o
s
e
d
 
c
h
a
n
g
e
.
 
 
P
r
o
p
o
s
e
d
 
c
h
a
n
g
e
s
 
a
r
e
 
s
u
b
j
e
c
t
 
t
o
 

a
c
c
e
p
t
a
n
c
e
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
3
 
 
 
C
O
O
R
D
I
N
A
T
I
O
N
 
M
E
E
T
I
N
G

A
f
t
e
r
 
t
h
e
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
C
o
n
f
e
r
e
n
c
e
,
P
o
s
t
a
w
a
r
d
 
C
o
n
f
e
r
e
n
c
e
,
 
b
e
f
o
r
e
 
s
t
a
r
t
 
o
f
 

d
e
s
i
g
n
 
o
r
 
c
o
n
s
t
r
u
c
t
i
o
n
,
 
a
n
d
 
p
r
i
o
r
 
t
o
 
a
c
c
e
p
t
a
n
c
e
 
b
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
o
f
 
t
h
e
 

C
Q
C
 
P
l
a
n
,
 
m
e
e
t
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
n
d
 
d
i
s
c
u
s
s
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 

q
u
a
l
i
t
y
 
c
o
n
t
r
o
l
 
s
y
s
t
e
m
.
 
 
S
u
b
m
i
t
 
t
h
e
 
C
Q
C
 
P
l
a
n
 
a
 
m
i
n
i
m
u
m
 
o
f
 
1
4
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 

p
r
i
o
r
 
t
o
 
t
h
e
 
C
o
o
r
d
i
n
a
t
i
o
n
 
M
e
e
t
i
n
g
.
 
 
D
u
r
i
n
g
 
t
h
e
 
m
e
e
t
i
n
g
,
 
a
 
m
u
t
u
a
l
 

u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e
 
s
y
s
t
e
m
 
d
e
t
a
i
l
s
 
m
u
s
t
 
b
e
 
d
e
v
e
l
o
p
e
d
,
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
f
o
r
m
s
 

f
o
r
 
r
e
c
o
r
d
i
n
g
 
t
h
e
 
C
Q
C
 
o
p
e
r
a
t
i
o
n
s
,
 
d
e
s
i
g
n
 
a
c
t
i
v
i
t
i
e
s
,
 
c
o
n
t
r
o
l
 
a
c
t
i
v
i
t
i
e
s
,
 

t
e
s
t
i
n
g
,
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
o
f
 
t
h
e
 
s
y
s
t
e
m
 
f
o
r
 
b
o
t
h
 
o
n
s
i
t
e
 
a
n
d
 
o
f
f
s
i
t
e
 
w
o
r
k
.
 
 

M
i
n
u
t
e
s
 
o
f
 
t
h
e
 
m
e
e
t
i
n
g
 
w
i
l
l
 
b
e
 
p
r
e
p
a
r
e
d
 
b
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
a
n
d
 
w
i
l
l
 
b
e
c
o
m
e
 

a
 
p
a
r
t
 
o
f
 
t
h
e
 
c
o
n
t
r
a
c
t
 
f
i
l
e
.
 
 
T
h
e
r
e
 
c
a
n
 
b
e
 
o
c
c
a
s
i
o
n
s
 
w
h
e
n
 
s
u
b
s
e
q
u
e
n
t
 

c
o
n
f
e
r
e
n
c
e
s
 
w
i
l
l
 
b
e
 
c
a
l
l
e
d
 
b
y
 
e
i
t
h
e
r
 
p
a
r
t
y
 
t
o
 
r
e
c
o
n
f
i
r
m
 
m
u
t
u
a
l
 

u
n
d
e
r
s
t
a
n
d
i
n
g
s
 
o
r
 
a
d
d
r
e
s
s
 
d
e
f
i
c
i
e
n
c
i
e
s
 
i
n
 
t
h
e
 
C
Q
C
 
s
y
s
t
e
m
 
o
r
 
p
r
o
c
e
d
u
r
e
s
 

w
h
i
c
h
 
c
a
n
 
r
e
q
u
i
r
e
 
c
o
r
r
e
c
t
i
v
e
 
a
c
t
i
o
n
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
.

3
.
4
 
 
 
Q
U
A
L
I
T
Y
 
C
O
N
T
R
O
L
 
O
R
G
A
N
I
Z
A
T
I
O
N

3
.
4
.
1
 
 
 
P
e
r
s
o
n
n
e
l
 
R
e
q
u
i
r
e
m
e
n
t
s

T
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
t
h
e
 
C
Q
C
 
o
r
g
a
n
i
z
a
t
i
o
n
 
a
r
e
 
a
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
M
a
n
a
g
e
r
,
 

C
Q
C
 
M
a
n
a
g
e
r
,
 
a
 
D
e
s
i
g
n
 
Q
u
a
l
i
t
y
 
M
a
n
a
g
e
r
,
 
a
n
d
 
s
u
f
f
i
c
i
e
n
t
 
n
u
m
b
e
r
 
o
f
 
a
d
d
i
t
i
o
n
a
l
 

q
u
a
l
i
f
i
e
d
 
p
e
r
s
o
n
n
e
l
 
t
o
 
e
n
s
u
r
e
 
s
a
f
e
t
y
 
a
n
d
 
C
o
n
t
r
a
c
t
 
c
o
m
p
l
i
a
n
c
e
.
 
 
T
h
e
 
S
a
f
e
t
y
 

a
n
d
 
H
e
a
l
t
h
 
M
a
n
a
g
e
r
 
r
e
p
o
r
t
s
 
d
i
r
e
c
t
l
y
 
t
o
 
a
 
s
e
n
i
o
r
 
p
r
o
j
e
c
t
 
(
o
r
 
c
o
r
p
o
r
a
t
e
)
 

o
f
f
i
c
i
a
l
 
i
n
d
e
p
e
n
d
e
n
t
 
f
r
o
m
 
t
h
e
 
C
Q
C
 
M
a
n
a
g
e
r
.
 
 
T
h
e
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
M
a
n
a
g
e
r
 

w
i
l
l
 
a
l
s
o
 
s
e
r
v
e
 
a
s
 
a
 
m
e
m
b
e
r
 
o
f
 
t
h
e
 
C
Q
C
 
S
t
a
f
f
 
 
P
e
r
s
o
n
n
e
l
 
i
d
e
n
t
i
f
i
e
d
 
i
n
 
t
h
e
 

t
e
c
h
n
i
c
a
l
 
p
r
o
v
i
s
i
o
n
s
 
a
s
 
r
e
q
u
i
r
i
n
g
 
s
p
e
c
i
a
l
i
z
e
d
 
s
k
i
l
l
s
 
t
o
 
a
s
s
u
r
e
 
t
h
e
 

r
e
q
u
i
r
e
d
 
w
o
r
k
 
i
s
 
b
e
i
n
g
 
p
e
r
f
o
r
m
e
d
 
p
r
o
p
e
r
l
y
 
w
i
l
l
 
a
l
s
o
 
b
e
 
i
n
c
l
u
d
e
d
 
a
s
 
p
a
r
t
 
o
f
 

t
h
e
 
C
Q
C
 
o
r
g
a
n
i
z
a
t
i
o
n
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
C
Q
C
 
s
t
a
f
f
 
m
a
i
n
t
a
i
n
s
 
a
 
p
r
e
s
e
n
c
e
 
a
t
 

t
h
e
 
s
i
t
e
 
a
t
 
a
l
l
 
t
i
m
e
s
 
d
u
r
i
n
g
 
p
r
o
g
r
e
s
s
 
o
f
 
t
h
e
 
w
o
r
k
 
a
n
d
 
h
a
v
e
 
c
o
m
p
l
e
t
e
 

a
u
t
h
o
r
i
t
y
 
a
n
d
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
t
o
 
t
a
k
e
 
a
n
y
 
a
c
t
i
o
n
 
n
e
c
e
s
s
a
r
y
 
t
o
 
e
n
s
u
r
e
 

C
o
n
t
r
a
c
t
 
c
o
m
p
l
i
a
n
c
e
.
 
 
T
h
e
 
C
Q
C
 
s
t
a
f
f
 
w
i
l
l
 
b
e
 
s
u
b
j
e
c
t
 
t
o
 
a
c
c
e
p
t
a
n
c
e
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
P
r
o
v
i
d
e
 
a
d
e
q
u
a
t
e
 
o
f
f
i
c
e
 
s
p
a
c
e
,
 
f
i
l
i
n
g
 
s
y
s
t
e
m
s
 
a
n
d
 

o
t
h
e
r
 
r
e
s
o
u
r
c
e
s
 
a
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
m
a
i
n
t
a
i
n
 
a
n
 
e
f
f
e
c
t
i
v
e
 
a
n
d
 
f
u
l
l
y
 
f
u
n
c
t
i
o
n
a
l
 

S
E
C
T
I
O
N
 
0
1
 
4
5
 
0
0
.
0
0
 
1
0
 
 
P
a
g
e
 
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

C
Q
C
 
o
r
g
a
n
i
z
a
t
i
o
n
.
 
 
P
r
o
m
p
t
l
y
 
c
o
m
p
l
e
t
e
 
a
n
d
 
f
u
r
n
i
s
h
 
a
l
l
 
l
e
t
t
e
r
s
,
 
m
a
t
e
r
i
a
l
 

s
u
b
m
i
t
t
a
l
s
,
 
s
h
o
p
 
d
r
a
w
i
n
g
 
s
u
b
m
i
t
t
a
l
s
,
 
s
c
h
e
d
u
l
e
s
 
a
n
d
 
a
l
l
 
o
t
h
e
r
 
p
r
o
j
e
c
t
 

d
o
c
u
m
e
n
t
a
t
i
o
n
 
t
o
 
t
h
e
 
C
Q
C
 
o
r
g
a
n
i
z
a
t
i
o
n
.
 
 
T
h
e
 
C
Q
C
 
o
r
g
a
n
i
z
a
t
i
o
n
 
i
s
 

r
e
s
p
o
n
s
i
b
l
e
 
t
o
 
m
a
i
n
t
a
i
n
 
t
h
e
s
e
 
d
o
c
u
m
e
n
t
s
 
a
n
d
 
r
e
c
o
r
d
s
 
a
t
 
t
h
e
 
s
i
t
e
 
a
t
 
a
l
l
 

t
i
m
e
s
,
 
e
x
c
e
p
t
 
a
s
 
o
t
h
e
r
w
i
s
e
 
a
c
c
e
p
t
a
b
l
e
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
4
.
2
 
 
 
C
Q
C
 
M
a
n
a
g
e
r

I
d
e
n
t
i
f
y
 
a
s
 
C
Q
C
 
M
a
n
a
g
e
r
 
a
n
 
i
n
d
i
v
i
d
u
a
l
 
w
i
t
h
i
n
 
t
h
e
 
o
n
s
i
t
e
 
w
o
r
k
 
o
r
g
a
n
i
z
a
t
i
o
n
 

t
h
a
t
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
o
v
e
r
a
l
l
 
m
a
n
a
g
e
m
e
n
t
 
o
f
 
C
Q
C
 
a
n
d
 
h
a
s
 
t
h
e
 
a
u
t
h
o
r
i
t
y
 
t
o
 

a
c
t
 
i
n
 
a
l
l
 
C
Q
C
 
m
a
t
t
e
r
s
 
f
o
r
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
.
 
 
T
h
e
 
C
Q
C
 
M
a
n
a
g
e
r
 
i
s
 
r
e
q
u
i
r
e
d
 
t
o
 

b
e
 
a
 
g
r
a
d
u
a
t
e
 
e
n
g
i
n
e
e
r
,
 
g
r
a
d
u
a
t
e
 
a
r
c
h
i
t
e
c
t
,
 
o
r
 
a
 
g
r
a
d
u
a
t
e
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 

m
a
n
a
g
e
m
e
n
t
,
 
w
i
t
h
 
a
 
m
i
n
i
m
u
m
 
o
f
 
5
 
y
e
a
r
s
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
x
p
e
r
i
e
n
c
e
 
o
n
 

c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
m
i
l
a
r
 
t
o
 
t
h
i
s
 
C
o
n
t
r
a
c
t
,
 
o
r
 
a
 
c
o
n
s
t
r
u
c
t
i
o
n
 
p
e
r
s
o
n
 
w
i
t
h
 
a
 

m
i
n
i
m
u
m
 
o
f
 
1
0
 
y
e
a
r
s
 
i
n
 
r
e
l
a
t
e
d
 
w
o
r
k
.
 
 
T
h
i
s
 
C
Q
C
 
M
a
n
a
g
e
r
 
i
s
 
o
n
 
t
h
e
 
s
i
t
e
 
a
t
 

a
l
l
 
t
i
m
e
s
 
d
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
i
s
 
e
m
p
l
o
y
e
d
 
b
y
 
t
h
e
 
p
r
i
m
e
 
C
o
n
t
r
a
c
t
o
r
.
 
 

T
h
e
 
C
Q
C
 
M
a
n
a
g
e
r
 
i
s
 
a
s
s
i
g
n
e
d
 
a
s
 
C
Q
C
 
M
a
n
a
g
e
r
 
b
u
t
 
h
a
s
 
d
u
t
i
e
s
 
a
s
 
p
r
o
j
e
c
t
 

s
u
p
e
r
i
n
t
e
n
d
e
n
t
 
i
n
 
a
d
d
i
t
i
o
n
 
t
o
 
q
u
a
l
i
t
y
 
c
o
n
t
r
o
l
.
 
 
I
d
e
n
t
i
f
y
 
i
n
 
t
h
e
 
p
l
a
n
 
a
n
 

a
l
t
e
r
n
a
t
e
 
t
o
 
s
e
r
v
e
 
i
n
 
t
h
e
 
e
v
e
n
t
 
o
f
 
t
h
e
 
C
Q
C
 
M
a
n
a
g
e
r
'
s
 
a
b
s
e
n
c
e
.
 
 
T
h
e
 

r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
t
h
e
 
a
l
t
e
r
n
a
t
e
 
a
r
e
 
t
h
e
 
s
a
m
e
 
a
s
 
t
h
e
 
C
Q
C
 
M
a
n
a
g
e
r
.

3
.
4
.
3
 
 
 
C
Q
C
 
I
n
s
p
e
c
t
o
r

T
h
e
 
C
Q
C
 
I
n
s
p
e
c
t
o
r
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
m
o
n
i
t
o
r
i
n
g
 
a
n
d
 
d
o
c
u
m
e
n
t
i
n
g
 
a
c
t
i
v
i
t
i
e
s
 

r
e
l
a
t
e
d
 
t
o
 
Q
C
 
t
e
s
t
i
n
g
 
d
u
r
i
n
g
 
t
h
e
 
p
r
o
j
e
c
t
.
 
 
T
h
e
 
C
Q
C
 
i
n
s
p
e
c
t
o
r
 
s
h
a
l
l
 
h
a
v
e
 

p
r
o
v
i
d
e
d
 
Q
C
 
a
n
d
/
o
r
 
Q
A
 
s
e
r
v
i
c
e
s
 
f
o
r
 
a
t
 
l
e
a
s
t
 
3
 
p
r
o
j
e
c
t
s
 
o
f
 
s
i
m
i
l
a
r
 
s
c
o
p
e
.

3
.
4
.
4
 
 
 
O
r
g
a
n
i
z
a
t
i
o
n
a
l
 
C
h
a
n
g
e
s

M
a
i
n
t
a
i
n
 
t
h
e
 
C
Q
C
 
s
t
a
f
f
 
a
t
 
f
u
l
l
 
s
t
r
e
n
g
t
h
 
a
t
 
a
l
l
 
t
i
m
e
s
.
 
W
h
e
n
 
i
t
 
i
s
 
n
e
c
e
s
s
a
r
y
 

t
o
 
m
a
k
e
 
c
h
a
n
g
e
s
 
t
o
 
t
h
e
 
C
Q
C
 
s
t
a
f
f
,
 
r
e
v
i
s
e
 
t
h
e
 
C
Q
C
 
P
l
a
n
 
t
o
 
r
e
f
l
e
c
t
 
t
h
e
 

c
h
a
n
g
e
s
 
a
n
d
 
s
u
b
m
i
t
 
t
h
e
 
c
h
a
n
g
e
s
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
f
o
r
 
a
c
c
e
p
t
a
n
c
e
.

3
.
5
 
 
 
S
U
B
M
I
T
T
A
L
S
 
A
N
D
 
D
E
L
I
V
E
R
A
B
L
E
S

S
u
b
m
i
t
t
a
l
s
,
 
i
f
 
n
e
e
d
e
d
,
 
h
a
v
e
 
t
o
 
c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
i
n
 
S
e
c
t
i
o
n
 

0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
.
 
 
T
h
e
 
C
Q
C
 
o
r
g
a
n
i
z
a
t
i
o
n
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 

c
e
r
t
i
f
y
i
n
g
 
t
h
a
t
 
a
l
l
 
s
u
b
m
i
t
t
a
l
s
 
a
n
d
 
d
e
l
i
v
e
r
a
b
l
e
s
 
a
r
e
 
i
n
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
t
h
e
 

c
o
n
t
r
a
c
t
 
r
e
q
u
i
r
e
m
e
n
t
s
.

3
.
6
 
 
 
C
O
N
T
R
O
L

C
Q
C
 
i
s
 
t
h
e
 
m
e
a
n
s
 
b
y
 
w
h
i
c
h
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
e
n
s
u
r
e
s
 
t
h
a
t
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
,
 
t
o
 

i
n
c
l
u
d
e
 
t
h
a
t
 
o
f
 
s
u
b
c
o
n
t
r
a
c
t
o
r
s
 
a
n
d
 
s
u
p
p
l
i
e
r
s
,
 
c
o
m
p
l
i
e
s
 
w
i
t
h
 
t
h
e
 

r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
e
 
c
o
n
t
r
a
c
t
.
 
 
A
t
 
l
e
a
s
t
 
t
h
r
e
e
 
p
h
a
s
e
s
 
o
f
 
c
o
n
t
r
o
l
 
a
r
e
 

r
e
q
u
i
r
e
d
 
t
o
 
b
e
 
c
o
n
d
u
c
t
e
d
 
b
y
 
t
h
e
 
C
Q
C
 
M
a
n
a
g
e
r
 
f
o
r
 
e
a
c
h
 
d
e
f
i
n
a
b
l
e
 
f
e
a
t
u
r
e
 
o
f
 

t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
w
o
r
k
 
a
s
 
f
o
l
l
o
w
s
:

3
.
6
.
1
 
 
 
P
r
e
p
a
r
a
t
o
r
y
 
P
h
a
s
e

T
h
i
s
 
p
h
a
s
e
 
i
s
 
p
e
r
f
o
r
m
e
d
 
p
r
i
o
r
 
t
o
 
b
e
g
i
n
n
i
n
g
 
w
o
r
k
 
o
n
 
e
a
c
h
 
d
e
f
i
n
a
b
l
e
 
f
e
a
t
u
r
e
 
o
f
 

w
o
r
k
,
 
a
f
t
e
r
 
a
l
l
 
r
e
q
u
i
r
e
d
 
p
l
a
n
s
/
d
o
c
u
m
e
n
t
s
/
m
a
t
e
r
i
a
l
s
 
a
r
e
 
a
p
p
r
o
v
e
d
/
a
c
c
e
p
t
e
d
,
 

a
n
d
 
a
f
t
e
r
 
c
o
p
i
e
s
 
a
r
e
 
a
t
 
t
h
e
 
w
o
r
k
 
s
i
t
e
.
 
 
T
h
i
s
 
p
h
a
s
e
 
i
n
c
l
u
d
e
s
:

a
.
 
 
A
 
r
e
v
i
e
w
 
o
f
 
e
a
c
h
 
p
a
r
a
g
r
a
p
h
 
o
f
 
a
p
p
l
i
c
a
b
l
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
r
e
f
e
r
e
n
c
e
 

c
o
d
e
s
,
 
a
n
d
 
s
t
a
n
d
a
r
d
s
.
 
 
M
a
k
e
 
a
v
a
i
l
a
b
l
e
 
d
u
r
i
n
g
 
t
h
e
 
p
r
e
p
a
r
a
t
o
r
y
 

i
n
s
p
e
c
t
i
o
n
 
a
 
c
o
p
y
 
o
f
 
t
h
o
s
e
 
s
e
c
t
i
o
n
s
 
o
f
 
r
e
f
e
r
e
n
c
e
d
 
c
o
d
e
s
 
a
n
d
 
s
t
a
n
d
a
r
d
s
 

a
p
p
l
i
c
a
b
l
e
 
t
o
 
t
h
a
t
 
p
o
r
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
t
o
 
b
e
 
a
c
c
o
m
p
l
i
s
h
e
d
 
i
n
 
t
h
e
 

f
i
e
l
d
.
 
 
M
a
i
n
t
a
i
n
 
a
n
d
 
m
a
k
e
 
a
v
a
i
l
a
b
l
e
 
i
n
 
t
h
e
 
f
i
e
l
d
 
f
o
r
 
u
s
e
 
b
y
 
G
o
v
e
r
n
m
e
n
t
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

p
e
r
s
o
n
n
e
l
 
u
n
t
i
l
 
f
i
n
a
l
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
e
 
w
o
r
k
.

b
.
 
 
R
e
v
i
e
w
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
 
d
r
a
w
i
n
g
s
.

c
.
 
 
C
h
e
c
k
 
t
o
 
a
s
s
u
r
e
 
t
h
a
t
 
a
l
l
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
h
a
v
e
 
b
e
e
n
 
t
e
s
t
e
d
,
 

s
u
b
m
i
t
t
e
d
,
 
a
n
d
 
a
p
p
r
o
v
e
d
.

d
.
 
 
R
e
v
i
e
w
 
o
f
 
p
r
o
v
i
s
i
o
n
s
 
t
h
a
t
 
h
a
v
e
 
b
e
e
n
 
m
a
d
e
 
t
o
 
p
r
o
v
i
d
e
 
r
e
q
u
i
r
e
d
 
c
o
n
t
r
o
l
 

i
n
s
p
e
c
t
i
o
n
 
a
n
d
 
t
e
s
t
i
n
g
.

e
.
 
 
E
x
a
m
i
n
a
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
a
r
e
a
 
t
o
 
a
s
s
u
r
e
 
t
h
a
t
 
a
l
l
 
r
e
q
u
i
r
e
d
 
p
r
e
l
i
m
i
n
a
r
y
 

w
o
r
k
 
h
a
s
 
b
e
e
n
 
c
o
m
p
l
e
t
e
d
 
a
n
d
 
i
s
 
i
n
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
.

f
.
 
 
E
x
a
m
i
n
a
t
i
o
n
 
o
f
 
r
e
q
u
i
r
e
d
 
m
a
t
e
r
i
a
l
s
,
 
e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
s
a
m
p
l
e
 
w
o
r
k
 
t
o
 

a
s
s
u
r
e
 
t
h
a
t
 
t
h
e
y
 
a
r
e
 
o
n
 
h
a
n
d
,
 
c
o
n
f
o
r
m
 
t
o
 
a
p
p
r
o
v
e
d
 
s
h
o
p
 
d
r
a
w
i
n
g
s
 
o
r
 

s
u
b
m
i
t
t
e
d
 
d
a
t
a
,
 
a
n
d
 
a
r
e
 
p
r
o
p
e
r
l
y
 
s
t
o
r
e
d
.

g
.
 
 
R
e
v
i
e
w
 
o
f
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
a
c
t
i
v
i
t
y
 
h
a
z
a
r
d
 
a
n
a
l
y
s
i
s
 
t
o
 
a
s
s
u
r
e
 
s
a
f
e
t
y
 

r
e
q
u
i
r
e
m
e
n
t
s
 
a
r
e
 
m
e
t
.

h
.
 
 
D
i
s
c
u
s
s
i
o
n
 
o
f
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
c
o
n
t
r
o
l
l
i
n
g
 
q
u
a
l
i
t
y
 
o
f
 
t
h
e
 
w
o
r
k
 
i
n
c
l
u
d
i
n
g
 

r
e
p
e
t
i
t
i
v
e
 
d
e
f
i
c
i
e
n
c
i
e
s
.
 
 
D
o
c
u
m
e
n
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
t
o
l
e
r
a
n
c
e
s
 
a
n
d
 

w
o
r
k
m
a
n
s
h
i
p
 
s
t
a
n
d
a
r
d
s
 
f
o
r
 
t
h
a
t
 
f
e
a
t
u
r
e
 
o
f
 
w
o
r
k
.

i
.
 
 
C
h
e
c
k
 
t
o
 
e
n
s
u
r
e
 
t
h
a
t
 
t
h
e
 
p
o
r
t
i
o
n
 
o
f
 
t
h
e
 
p
l
a
n
 
f
o
r
 
t
h
e
 
w
o
r
k
 
t
o
 
b
e
 

p
e
r
f
o
r
m
e
d
 
h
a
s
 
b
e
e
n
 
a
c
c
e
p
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

j
.
 
 
D
i
s
c
u
s
s
i
o
n
 
o
f
 
t
h
e
 
i
n
i
t
i
a
l
 
c
o
n
t
r
o
l
 
p
h
a
s
e
.

k
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
n
e
e
d
s
 
t
o
 
b
e
 
n
o
t
i
f
i
e
d
 
a
t
 
l
e
a
s
t
 
4
8
 
h
o
u
r
s
 
i
n
 

a
d
v
a
n
c
e
 
o
f
 
b
e
g
i
n
n
i
n
g
 
t
h
e
 
p
r
e
p
a
r
a
t
o
r
y
 
c
o
n
t
r
o
l
 
p
h
a
s
e
.
 
 
I
n
c
l
u
d
e
 
a
 
m
e
e
t
i
n
g
 

c
o
n
d
u
c
t
e
d
 
b
y
 
t
h
e
 
C
Q
C
 
M
a
n
a
g
e
r
 
a
n
d
 
a
t
t
e
n
d
e
d
 
b
y
 
t
h
e
 
s
u
p
e
r
i
n
t
e
n
d
e
n
t
,
 
o
t
h
e
r
 

C
Q
C
 
p
e
r
s
o
n
n
e
l
 
(
a
s
 
a
p
p
l
i
c
a
b
l
e
)
,
 
a
n
d
 
t
h
e
 
f
o
r
e
m
a
n
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
t
h
e
 

d
e
f
i
n
a
b
l
e
 
f
e
a
t
u
r
e
.
 
 
D
o
c
u
m
e
n
t
 
t
h
e
 
r
e
s
u
l
t
s
 
o
f
 
t
h
e
 
p
r
e
p
a
r
a
t
o
r
y
 
p
h
a
s
e
 

a
c
t
i
o
n
s
 
b
y
 
s
e
p
a
r
a
t
e
 
m
i
n
u
t
e
s
 
p
r
e
p
a
r
e
d
 
b
y
 
t
h
e
 
C
Q
C
 
M
a
n
a
g
e
r
 
a
n
d
 
a
t
t
a
c
h
 
t
o
 

t
h
e
 
d
a
i
l
y
 
C
Q
C
 
r
e
p
o
r
t
.
 
 
I
n
s
t
r
u
c
t
 
a
p
p
l
i
c
a
b
l
e
 
w
o
r
k
e
r
s
 
a
s
 
t
o
 
t
h
e
 

a
c
c
e
p
t
a
b
l
e
 
l
e
v
e
l
 
o
f
 
w
o
r
k
m
a
n
s
h
i
p
 
r
e
q
u
i
r
e
d
 
i
n
 
o
r
d
e
r
 
t
o
 
m
e
e
t
 
c
o
n
t
r
a
c
t
 

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

3
.
6
.
2
 
 
 
I
n
i
t
i
a
l
 
P
h
a
s
e

T
h
i
s
 
p
h
a
s
e
 
i
s
 
a
c
c
o
m
p
l
i
s
h
e
d
 
a
t
 
t
h
e
 
b
e
g
i
n
n
i
n
g
 
o
f
 
a
 
d
e
f
i
n
a
b
l
e
 
f
e
a
t
u
r
e
 
o
f
 

w
o
r
k
.
 
 
A
c
c
o
m
p
l
i
s
h
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

a
.
 
 
C
h
e
c
k
 
w
o
r
k
 
t
o
 
e
n
s
u
r
e
 
t
h
a
t
 
i
t
 
i
s
 
i
n
 
f
u
l
l
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
c
o
n
t
r
a
c
t
 

r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
R
e
v
i
e
w
 
m
i
n
u
t
e
s
 
o
f
 
t
h
e
 
p
r
e
p
a
r
a
t
o
r
y
 
m
e
e
t
i
n
g
.

b
.
 
 
V
e
r
i
f
y
 
a
d
e
q
u
a
c
y
 
o
f
 
c
o
n
t
r
o
l
s
 
t
o
 
e
n
s
u
r
e
 
f
u
l
l
 
c
o
n
t
r
a
c
t
 
c
o
m
p
l
i
a
n
c
e
.
 
 

V
e
r
i
f
y
 
r
e
q
u
i
r
e
d
 
c
o
n
t
r
o
l
 
i
n
s
p
e
c
t
i
o
n
 
a
n
d
 
t
e
s
t
i
n
g
 
a
r
e
 
i
n
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 

t
h
e
 
c
o
n
t
r
a
c
t
.

c
.
 
 
E
s
t
a
b
l
i
s
h
 
l
e
v
e
l
 
o
f
 
w
o
r
k
m
a
n
s
h
i
p
 
a
n
d
 
v
e
r
i
f
y
 
t
h
a
t
 
i
t
 
m
e
e
t
s
 
m
i
n
i
m
u
m
 

a
c
c
e
p
t
a
b
l
e
 
w
o
r
k
m
a
n
s
h
i
p
 
s
t
a
n
d
a
r
d
s
.
 
 
C
o
m
p
a
r
e
 
w
i
t
h
 
r
e
q
u
i
r
e
d
 
s
a
m
p
l
e
 
p
a
n
e
l
s
 

a
s
 
a
p
p
r
o
p
r
i
a
t
e
.

d
.
 
 
R
e
s
o
l
v
e
 
a
l
l
 
d
i
f
f
e
r
e
n
c
e
s
.

e
.
 
 
C
h
e
c
k
 
s
a
f
e
t
y
 
t
o
 
i
n
c
l
u
d
e
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
a
n
d
 
u
p
g
r
a
d
i
n
g
 
o
f
 
t
h
e
 
s
a
f
e
t
y
 

p
l
a
n
 
a
n
d
 
a
c
t
i
v
i
t
y
 
h
a
z
a
r
d
 
a
n
a
l
y
s
i
s
.
 
 
R
e
v
i
e
w
 
t
h
e
 
a
c
t
i
v
i
t
y
 
a
n
a
l
y
s
i
s
 
w
i
t
h
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

e
a
c
h
 
w
o
r
k
e
r
.

f
.
 
 
T
h
e
 
G
o
v
e
r
n
m
e
n
t
 
n
e
e
d
s
 
t
o
 
b
e
 
n
o
t
i
f
i
e
d
 
a
t
 
l
e
a
s
t
 
4
8
 
h
o
u
r
s
 
i
n
 
a
d
v
a
n
c
e
 
o
f
 

b
e
g
i
n
n
i
n
g
 
t
h
e
 
i
n
i
t
i
a
l
 
p
h
a
s
e
 
f
o
r
 
d
e
f
i
n
a
b
l
e
 
f
e
a
t
u
r
e
 
o
f
 
w
o
r
k
.
 
 
P
r
e
p
a
r
e
 

s
e
p
a
r
a
t
e
 
m
i
n
u
t
e
s
 
o
f
 
t
h
i
s
 
p
h
a
s
e
 
b
y
 
t
h
e
 
C
Q
C
 
M
a
n
a
g
e
r
 
a
n
d
 
a
t
t
a
c
h
 
t
o
 
t
h
e
 

d
a
i
l
y
 
C
Q
C
 
r
e
p
o
r
t
.
 
 
I
n
d
i
c
a
t
e
 
t
h
e
 
e
x
a
c
t
 
l
o
c
a
t
i
o
n
 
o
f
 
i
n
i
t
i
a
l
 
p
h
a
s
e
 
 
f
o
r
 

d
e
f
i
n
a
b
l
e
 
f
e
a
t
u
r
e
 
o
f
 
w
o
r
k
 
f
o
r
 
f
u
t
u
r
e
 
r
e
f
e
r
e
n
c
e
 
a
n
d
 
c
o
m
p
a
r
i
s
o
n
 
w
i
t
h
 

f
o
l
l
o
w
-
u
p
 
p
h
a
s
e
s
.

g
.
 
 
T
h
e
 
i
n
i
t
i
a
l
 
p
h
a
s
e
 
f
o
r
 
e
a
c
h
 
d
e
f
i
n
a
b
l
e
 
f
e
a
t
u
r
e
 
o
f
 
w
o
r
k
 
i
s
 
r
e
p
e
a
t
e
d
 
f
o
r
 

e
a
c
h
 
n
e
w
 
c
r
e
w
 
t
o
 
w
o
r
k
 
o
n
s
i
t
e
,
 
o
r
 
a
n
y
 
t
i
m
e
 
a
c
c
e
p
t
a
b
l
e
 
s
p
e
c
i
f
i
e
d
 
q
u
a
l
i
t
y
 

s
t
a
n
d
a
r
d
s
 
a
r
e
 
n
o
t
 
b
e
i
n
g
 
m
e
t
.

3
.
6
.
3
 
 
 
F
o
l
l
o
w
-
u
p
 
P
h
a
s
e

P
e
r
f
o
r
m
 
d
a
i
l
y
 
c
h
e
c
k
s
 
t
o
 
a
s
s
u
r
e
 
c
o
n
t
r
o
l
 
a
c
t
i
v
i
t
i
e
s
,
 
i
n
c
l
u
d
i
n
g
 
c
o
n
t
r
o
l
 

t
e
s
t
i
n
g
,
 
a
r
e
 
p
r
o
v
i
d
i
n
g
 
c
o
n
t
i
n
u
e
d
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
c
o
n
t
r
a
c
t
 
r
e
q
u
i
r
e
m
e
n
t
s
,
 

u
n
t
i
l
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
p
a
r
t
i
c
u
l
a
r
 
f
e
a
t
u
r
e
 
o
f
 
w
o
r
k
.
 
 
R
e
c
o
r
d
 
t
h
e
 
c
h
e
c
k
s
 
i
n
 

t
h
e
 
C
Q
C
 
d
o
c
u
m
e
n
t
a
t
i
o
n
.
 
 
C
o
n
d
u
c
t
 
f
i
n
a
l
 
f
o
l
l
o
w
-
u
p
 
c
h
e
c
k
s
 
a
n
d
 
c
o
r
r
e
c
t
 
a
l
l
 

d
e
f
i
c
i
e
n
c
i
e
s
 
p
r
i
o
r
 
t
o
 
t
h
e
 
s
t
a
r
t
 
o
f
 
a
d
d
i
t
i
o
n
a
l
 
f
e
a
t
u
r
e
s
 
o
f
 
w
o
r
k
 
w
h
i
c
h
 
m
a
y
 

b
e
 
a
f
f
e
c
t
e
d
 
b
y
 
t
h
e
 
d
e
f
i
c
i
e
n
t
 
w
o
r
k
.
 
 
D
o
 
n
o
t
 
b
u
i
l
d
 
u
p
o
n
 
n
o
r
 
c
o
n
c
e
a
l
 

n
o
n
-
c
o
n
f
o
r
m
i
n
g
 
w
o
r
k
.

3
.
6
.
4
 
 
 
A
d
d
i
t
i
o
n
a
l
 
P
r
e
p
a
r
a
t
o
r
y
 
a
n
d
 
I
n
i
t
i
a
l
 
P
h
a
s
e
s

C
o
n
d
u
c
t
 
a
d
d
i
t
i
o
n
a
l
 
p
r
e
p
a
r
a
t
o
r
y
 
a
n
d
 
i
n
i
t
i
a
l
 
p
h
a
s
e
s
 
o
n
 
t
h
e
 
s
a
m
e
 
d
e
f
i
n
a
b
l
e
 

f
e
a
t
u
r
e
s
 
o
f
 
w
o
r
k
 
i
f
:
 
 
t
h
e
 
q
u
a
l
i
t
y
 
o
f
 
o
n
-
g
o
i
n
g
 
w
o
r
k
 
i
s
 
u
n
a
c
c
e
p
t
a
b
l
e
;
 
i
f
 

t
h
e
r
e
 
a
r
e
 
c
h
a
n
g
e
s
 
i
n
 
t
h
e
 
a
p
p
l
i
c
a
b
l
e
 
C
Q
C
 
s
t
a
f
f
,
 
o
n
s
i
t
e
 
p
r
o
d
u
c
t
i
o
n
 

s
u
p
e
r
v
i
s
i
o
n
 
o
r
 
w
o
r
k
 
c
r
e
w
;
 
i
f
 
w
o
r
k
 
o
n
 
a
 
d
e
f
i
n
a
b
l
e
 
f
e
a
t
u
r
e
 
i
s
 
r
e
s
u
m
e
d
 
a
f
t
e
r
 

a
 
s
u
b
s
t
a
n
t
i
a
l
 
p
e
r
i
o
d
 
o
f
 
i
n
a
c
t
i
v
i
t
y
;
 
o
r
 
i
f
 
o
t
h
e
r
 
p
r
o
b
l
e
m
s
 
d
e
v
e
l
o
p
.

3
.
7
 
 
 
T
E
S
T
S

3
.
7
.
1
 
 
 
T
e
s
t
i
n
g
 
P
r
o
c
e
d
u
r
e

P
e
r
f
o
r
m
 
s
p
e
c
i
f
i
e
d
 
o
r
 
r
e
q
u
i
r
e
d
 
t
e
s
t
s
 
t
o
 
v
e
r
i
f
y
 
t
h
a
t
 
c
o
n
t
r
o
l
 
m
e
a
s
u
r
e
s
 
a
r
e
 

a
d
e
q
u
a
t
e
 
t
o
 
p
r
o
v
i
d
e
 
a
 
p
r
o
d
u
c
t
 
w
h
i
c
h
 
c
o
n
f
o
r
m
s
 
t
o
 
c
o
n
t
r
a
c
t
 
r
e
q
u
i
r
e
m
e
n
t
s
.
 
 

U
p
o
n
 
r
e
q
u
e
s
t
,
 
f
u
r
n
i
s
h
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
d
u
p
l
i
c
a
t
e
 
s
a
m
p
l
e
s
 
o
f
 
t
e
s
t
 

s
p
e
c
i
m
e
n
s
 
f
o
r
 
p
o
s
s
i
b
l
e
 
t
e
s
t
i
n
g
.
 
 
T
e
s
t
i
n
g
 
i
n
c
l
u
d
e
s
 
o
p
e
r
a
t
i
o
n
 
a
n
d
 
a
c
c
e
p
t
a
n
c
e
 

t
e
s
t
s
 
w
h
e
n
 
s
p
e
c
i
f
i
e
d
.
 
 
P
r
o
c
u
r
e
 
t
h
e
 
s
e
r
v
i
c
e
s
 
o
f
 
a
 
C
o
r
p
s
 
o
f
 
E
n
g
i
n
e
e
r
s
 

a
p
p
r
o
v
e
d
 
t
e
s
t
i
n
g
 
l
a
b
o
r
a
t
o
r
y
 
o
r
 
e
s
t
a
b
l
i
s
h
 
a
n
 
a
p
p
r
o
v
e
d
 
t
e
s
t
i
n
g
 
l
a
b
o
r
a
t
o
r
y
 
a
t
 

t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
.
 
 
P
e
r
f
o
r
m
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
a
c
t
i
v
i
t
i
e
s
 
a
n
d
 
r
e
c
o
r
d
 
a
n
d
 
p
r
o
v
i
d
e
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
d
a
t
a
:

a
.
 
 
V
e
r
i
f
y
 
t
h
a
t
 
t
e
s
t
i
n
g
 
p
r
o
c
e
d
u
r
e
s
 
c
o
m
p
l
y
 
w
i
t
h
 
c
o
n
t
r
a
c
t
 
r
e
q
u
i
r
e
m
e
n
t
s
.

b
.
 
 
V
e
r
i
f
y
 
t
h
a
t
 
f
a
c
i
l
i
t
i
e
s
 
a
n
d
 
t
e
s
t
i
n
g
 
e
q
u
i
p
m
e
n
t
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
a
n
d
 
c
o
m
p
l
y
 

w
i
t
h
 
t
e
s
t
i
n
g
 
s
t
a
n
d
a
r
d
s
.

c
.
 
 
C
h
e
c
k
 
t
e
s
t
 
i
n
s
t
r
u
m
e
n
t
 
c
a
l
i
b
r
a
t
i
o
n
 
d
a
t
a
 
a
g
a
i
n
s
t
 
c
e
r
t
i
f
i
e
d
 
s
t
a
n
d
a
r
d
s
.

d
.
 
 
V
e
r
i
f
y
 
t
h
a
t
 
r
e
c
o
r
d
i
n
g
 
f
o
r
m
s
 
a
n
d
 
t
e
s
t
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
c
o
n
t
r
o
l
 
n
u
m
b
e
r
 

s
y
s
t
e
m
,
 
i
n
c
l
u
d
i
n
g
 
a
l
l
 
o
f
 
t
h
e
 
t
e
s
t
 
d
o
c
u
m
e
n
t
a
t
i
o
n
 
r
e
q
u
i
r
e
m
e
n
t
s
,
 
h
a
v
e
 

b
e
e
n
 
p
r
e
p
a
r
e
d
.

e
.
 
 
R
e
c
o
r
d
 
r
e
s
u
l
t
s
 
o
f
 
a
l
l
 
t
e
s
t
s
 
t
a
k
e
n
,
 
b
o
t
h
 
p
a
s
s
i
n
g
 
a
n
d
 
f
a
i
l
i
n
g
 
o
n
 
t
h
e
 
C
Q
C
 

r
e
p
o
r
t
 
f
o
r
 
t
h
e
 
d
a
t
e
 
t
a
k
e
n
.
 
 
S
p
e
c
i
f
i
c
a
t
i
o
n
 
p
a
r
a
g
r
a
p
h
 
r
e
f
e
r
e
n
c
e
,
 

l
o
c
a
t
i
o
n
 
w
h
e
r
e
 
t
e
s
t
s
 
w
e
r
e
 
t
a
k
e
n
,
 
a
n
d
 
t
h
e
 
s
e
q
u
e
n
t
i
a
l
 
c
o
n
t
r
o
l
 
n
u
m
b
e
r
 

i
d
e
n
t
i
f
y
i
n
g
 
t
h
e
 
t
e
s
t
.
 
 
I
f
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
a
c
t
u
a
l
 

S
E
C
T
I
O
N
 
0
1
 
4
5
 
0
0
.
0
0
 
1
0
 
 
P
a
g
e
 
6



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

t
e
s
t
 
r
e
p
o
r
t
s
 
a
r
e
 
s
u
b
m
i
t
t
e
d
 
l
a
t
e
r
 
w
i
t
h
 
a
 
r
e
f
e
r
e
n
c
e
 
t
o
 
t
h
e
 
t
e
s
t
 
n
u
m
b
e
r
 

a
n
d
 
d
a
t
e
 
t
a
k
e
n
.
 
 
P
r
o
v
i
d
e
 
a
n
 
i
n
f
o
r
m
a
t
i
o
n
 
c
o
p
y
 
o
f
 
t
e
s
t
s
 
p
e
r
f
o
r
m
e
d
 
b
y
 
a
n
 

o
f
f
s
i
t
e
 
o
r
 
c
o
m
m
e
r
c
i
a
l
 
t
e
s
t
 
f
a
c
i
l
i
t
y
 
d
i
r
e
c
t
l
y
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
.
 
 
F
a
i
l
u
r
e
 
t
o
 
s
u
b
m
i
t
 
t
i
m
e
l
y
 
t
e
s
t
 
r
e
p
o
r
t
s
 
a
s
 
s
t
a
t
e
d
 
r
e
s
u
l
t
s
 
i
n
 

n
o
n
p
a
y
m
e
n
t
 
f
o
r
 
r
e
l
a
t
e
d
 
w
o
r
k
 
p
e
r
f
o
r
m
e
d
 
a
n
d
 
d
i
s
a
p
p
r
o
v
a
l
 
o
f
 
t
h
e
 
t
e
s
t
 

f
a
c
i
l
i
t
y
 
f
o
r
 
t
h
i
s
 
C
o
n
t
r
a
c
t
.

3
.
8
 
 
 
C
O
M
P
L
E
T
I
O
N
 
I
N
S
P
E
C
T
I
O
N

3
.
8
.
1
 
 
 
P
u
n
c
h
-
O
u
t
 
I
n
s
p
e
c
t
i
o
n

C
o
n
d
u
c
t
 
a
n
 
i
n
s
p
e
c
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
 
b
y
 
t
h
e
 
C
Q
C
 
M
a
n
a
g
e
r
 
n
e
a
r
 
t
h
e
 
e
n
d
 
o
f
 
t
h
e
 

w
o
r
k
,
 
o
r
 
a
n
y
 
i
n
c
r
e
m
e
n
t
 
o
f
 
t
h
e
 
w
o
r
k
 
e
s
t
a
b
l
i
s
h
e
d
 
b
y
 
a
 
t
i
m
e
 
s
t
a
t
e
d
 
i
n
 
t
h
e
 

S
P
E
C
I
A
L
 
C
O
N
T
R
A
C
T
 
R
E
Q
U
I
R
E
M
E
N
T
S
 
 
C
l
a
u
s
e
,
 
"
C
o
m
m
e
n
c
e
m
e
n
t
,
 
P
r
o
s
e
c
u
t
i
o
n
,
 
a
n
d
 

C
o
m
p
l
e
t
i
o
n
 
o
f
 
W
o
r
k
"
,
 
o
r
 
b
y
 
t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
.
 
 
P
r
e
p
a
r
e
 
a
n
d
 
i
n
c
l
u
d
e
 
i
n
 
t
h
e
 

C
Q
C
 
d
o
c
u
m
e
n
t
a
t
i
o
n
 
a
 
p
u
n
c
h
 
l
i
s
t
 
o
f
 
i
t
e
m
s
 
w
h
i
c
h
 
d
o
 
n
o
t
 
c
o
n
f
o
r
m
 
t
o
 
t
h
e
 

a
p
p
r
o
v
e
d
 
d
r
a
w
i
n
g
s
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
a
s
 
r
e
q
u
i
r
e
d
 
b
y
 
p
a
r
a
g
r
a
p
h
 

D
O
C
U
M
E
N
T
A
T
I
O
N
.
 
 
I
n
c
l
u
d
e
 
w
i
t
h
i
n
 
t
h
e
 
l
i
s
t
 
o
f
 
d
e
f
i
c
i
e
n
c
i
e
s
 
t
h
e
 
e
s
t
i
m
a
t
e
d
 
d
a
t
e
 

b
y
 
w
h
i
c
h
 
t
h
e
 
d
e
f
i
c
i
e
n
c
i
e
s
 
w
i
l
l
 
b
e
 
c
o
r
r
e
c
t
e
d
.
 
 
M
a
k
e
 
a
 
s
e
c
o
n
d
 
i
n
s
p
e
c
t
i
o
n
 
t
h
e
 

C
Q
C
 
M
a
n
a
g
e
r
 
o
r
 
s
t
a
f
f
 
t
o
 
a
s
c
e
r
t
a
i
n
 
t
h
a
t
 
a
l
l
 
d
e
f
i
c
i
e
n
c
i
e
s
 
h
a
v
e
 
b
e
e
n
 

c
o
r
r
e
c
t
e
d
.
 
 
O
n
c
e
 
t
h
i
s
 
i
s
 
a
c
c
o
m
p
l
i
s
h
e
d
,
 
n
o
t
i
f
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
t
h
a
t
 
t
h
e
 

f
a
c
i
l
i
t
y
 
i
s
 
r
e
a
d
y
 
f
o
r
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
P
r
e
-
F
i
n
a
l
 
i
n
s
p
e
c
t
i
o
n
.

3
.
8
.
2
 
 
 
P
r
e
-
F
i
n
a
l
 
I
n
s
p
e
c
t
i
o
n

T
h
e
 
G
o
v
e
r
n
m
e
n
t
 
w
i
l
l
 
p
e
r
f
o
r
m
 
t
h
e
 
p
r
e
-
f
i
n
a
l
 
i
n
s
p
e
c
t
i
o
n
 
t
o
 
v
e
r
i
f
y
 
t
h
a
t
 
t
h
e
 

f
a
c
i
l
i
t
y
 
i
s
 
c
o
m
p
l
e
t
e
 
a
n
d
 
r
e
a
d
y
 
t
o
 
b
e
 
o
c
c
u
p
i
e
d
.
 
 
A
 
P
r
e
-
F
i
n
a
l
 
P
u
n
c
h
 
L
i
s
t
 
m
a
y
 

b
e
 
d
e
v
e
l
o
p
e
d
 
a
s
 
a
 
r
e
s
u
l
t
 
o
f
 
t
h
i
s
 
i
n
s
p
e
c
t
i
o
n
.
 
 
E
n
s
u
r
e
 
t
h
a
t
 
a
l
l
 
i
t
e
m
s
 
o
n
 

t
h
i
s
 
l
i
s
t
 
h
a
v
e
 
b
e
e
n
 
c
o
r
r
e
c
t
e
d
 
b
e
f
o
r
e
 
n
o
t
i
f
y
i
n
g
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
,
 
s
o
 
t
h
a
t
 
a
 

F
i
n
a
l
 
i
n
s
p
e
c
t
i
o
n
 
w
i
t
h
 
t
h
e
 
c
u
s
t
o
m
e
r
 
c
a
n
 
b
e
 
s
c
h
e
d
u
l
e
d
.
 
 
C
o
r
r
e
c
t
 
a
n
y
 
i
t
e
m
s
 

n
o
t
e
d
 
o
n
 
t
h
e
 
P
r
e
-
F
i
n
a
l
 
i
n
s
p
e
c
t
i
o
n
 
i
n
 
a
 
t
i
m
e
l
y
 
m
a
n
n
e
r
.
 
 
T
h
e
s
e
 
i
n
s
p
e
c
t
i
o
n
s
 

a
n
d
 
a
n
y
 
d
e
f
i
c
i
e
n
c
y
 
c
o
r
r
e
c
t
i
o
n
s
 
r
e
q
u
i
r
e
d
 
b
y
 
t
h
i
s
 
p
a
r
a
g
r
a
p
h
 
n
e
e
d
 
t
o
 
b
e
 

a
c
c
o
m
p
l
i
s
h
e
d
 
w
i
t
h
i
n
 
t
h
e
 
t
i
m
e
 
s
l
a
t
e
d
 
f
o
r
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
e
n
t
i
r
e
 
w
o
r
k
 
o
r
 

a
n
y
 
p
a
r
t
i
c
u
l
a
r
 
i
n
c
r
e
m
e
n
t
 
o
f
 
t
h
e
 
w
o
r
k
 
i
f
 
t
h
e
 
p
r
o
j
e
c
t
 
i
s
 
d
i
v
i
d
e
d
 
i
n
t
o
 

i
n
c
r
e
m
e
n
t
s
 
b
y
 
s
e
p
a
r
a
t
e
 
c
o
m
p
l
e
t
i
o
n
 
d
a
t
e
s
.

3
.
8
.
3
 
 
 
F
i
n
a
l
 
A
c
c
e
p
t
a
n
c
e
 
I
n
s
p
e
c
t
i
o
n

T
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
I
n
s
p
e
c
t
i
o
n
 
p
e
r
s
o
n
n
e
l
,
 
p
l
u
s
 
t
h
e
 

s
u
p
e
r
i
n
t
e
n
d
e
n
t
 
o
r
 
o
t
h
e
r
 
p
r
i
m
a
r
y
 
m
a
n
a
g
e
m
e
n
t
 
p
e
r
s
o
n
,
 
a
n
d
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
'
s
 
R
e
p
r
e
s
e
n
t
a
t
i
v
e
 
i
s
 
r
e
q
u
i
r
e
d
 
t
o
 
b
e
 
i
n
 
a
t
t
e
n
d
a
n
c
e
 
a
t
 
t
h
e
 
f
i
n
a
l
 

a
c
c
e
p
t
a
n
c
e
 
i
n
s
p
e
c
t
i
o
n
.
 
 
T
h
e
 
f
i
n
a
l
 
a
c
c
e
p
t
a
n
c
e
 
i
n
s
p
e
c
t
i
o
n
 
w
i
l
l
 
b
e
 
f
o
r
m
a
l
l
y
 

s
c
h
e
d
u
l
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
b
a
s
e
d
 
u
p
o
n
 
r
e
s
u
l
t
s
 
o
f
 
t
h
e
 
P
r
e
-
F
i
n
a
l
 

i
n
s
p
e
c
t
i
o
n
.
 
 
N
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
t
 
l
e
a
s
t
 
1
4
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
t
h
e
 

f
i
n
a
l
 
a
c
c
e
p
t
a
n
c
e
 
i
n
s
p
e
c
t
i
o
n
 
a
n
d
 
i
n
c
l
u
d
e
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
a
s
s
u
r
a
n
c
e
 
t
h
a
t
 

a
l
l
 
s
p
e
c
i
f
i
c
 
i
t
e
m
s
 
p
r
e
v
i
o
u
s
l
y
 
i
d
e
n
t
i
f
i
e
d
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
a
s
 
b
e
i
n
g
 

u
n
a
c
c
e
p
t
a
b
l
e
,
 
a
l
o
n
g
 
w
i
t
h
 
a
l
l
 
r
e
m
a
i
n
i
n
g
 
w
o
r
k
 
p
e
r
f
o
r
m
e
d
 
u
n
d
e
r
 
t
h
e
 
C
o
n
t
r
a
c
t
,
 

w
i
l
l
 
b
e
 
c
o
m
p
l
e
t
e
 
a
n
d
 
a
c
c
e
p
t
a
b
l
e
 
b
y
 
t
h
e
 
d
a
t
e
 
s
c
h
e
d
u
l
e
d
 
f
o
r
 
t
h
e
 
f
i
n
a
l
 

a
c
c
e
p
t
a
n
c
e
 
i
n
s
p
e
c
t
i
o
n
.
 
 
F
a
i
l
u
r
e
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
t
o
 
h
a
v
e
 
a
l
l
 
c
o
n
t
r
a
c
t
 

w
o
r
k
 
a
c
c
e
p
t
a
b
l
y
 
c
o
m
p
l
e
t
e
 
f
o
r
 
t
h
i
s
 
i
n
s
p
e
c
t
i
o
n
 
w
i
l
l
 
b
e
 
c
a
u
s
e
 
f
o
r
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
t
o
 
b
i
l
l
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
f
o
r
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
'
s
 
a
d
d
i
t
i
o
n
a
l
 

i
n
s
p
e
c
t
i
o
n
 
c
o
s
t
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
 
c
l
a
u
s
e
 
t
i
t
l
e
d
 
"
I
n
s
p
e
c
t
i
o
n
 

o
f
 
C
o
n
s
t
r
u
c
t
i
o
n
"
.

3
.
9
 
 
 
D
O
C
U
M
E
N
T
A
T
I
O
N

3
.
9
.
1
 
 
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
A
c
t
i
v
i
t
i
e
s

M
a
i
n
t
a
i
n
 
c
u
r
r
e
n
t
 
r
e
c
o
r
d
s
 
p
r
o
v
i
d
i
n
g
 
f
a
c
t
u
a
l
 
e
v
i
d
e
n
c
e
 
t
h
a
t
 
r
e
q
u
i
r
e
d
 
q
u
a
l
i
t
y
 

S
E
C
T
I
O
N
 
0
1
 
4
5
 
0
0
.
0
0
 
1
0
 
 
P
a
g
e
 
7



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

c
o
n
t
r
o
l
 
a
c
t
i
v
i
t
i
e
s
 
a
n
d
 
t
e
s
t
s
 
h
a
v
e
 
b
e
e
n
 
p
e
r
f
o
r
m
e
d
.
 
 
I
n
c
l
u
d
e
 
i
n
 
t
h
e
s
e
 

r
e
c
o
r
d
s
 
t
h
e
 
w
o
r
k
 
o
f
 
s
u
b
c
o
n
t
r
a
c
t
o
r
s
 
a
n
d
 
s
u
p
p
l
i
e
r
s
 
o
n
 
a
n
 
a
c
c
e
p
t
a
b
l
e
 
f
o
r
m
 

t
h
a
t
 
i
n
c
l
u
d
e
s
,
 
a
s
 
a
 
m
i
n
i
m
u
m
,
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
:

a
.
 
 
T
h
e
 
n
a
m
e
 
a
n
d
 
a
r
e
a
 
o
f
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
/
S
u
b
c
o
n
t
r
a
c
t
o
r
.

b
.
 
 
O
p
e
r
a
t
i
n
g
 
p
l
a
n
t
/
e
q
u
i
p
m
e
n
t
 
w
i
t
h
 
h
o
u
r
s
 
w
o
r
k
e
d
,
 
i
d
l
e
,
 
o
r
 
d
o
w
n
 
f
o
r
 
r
e
p
a
i
r
.

c
.
 
 
W
o
r
k
 
p
e
r
f
o
r
m
e
d
 
e
a
c
h
 
d
a
y
,
 
g
i
v
i
n
g
 
l
o
c
a
t
i
o
n
,
 
d
e
s
c
r
i
p
t
i
o
n
,
 
a
n
d
 
b
y
 
w
h
o
m
.
 
 

W
h
e
n
 
N
e
t
w
o
r
k
 
A
n
a
l
y
s
i
s
 
(
N
A
S
)
 
i
s
 
u
s
e
d
,
 
i
d
e
n
t
i
f
y
 
e
a
c
h
 
p
h
a
s
e
 
o
f
 
w
o
r
k
 

p
e
r
f
o
r
m
e
d
 
e
a
c
h
 
d
a
y
 
b
y
 
N
A
S
 
a
c
t
i
v
i
t
y
 
n
u
m
b
e
r
.

d
.
 
 
T
e
s
t
 
a
n
d
 
c
o
n
t
r
o
l
 
a
c
t
i
v
i
t
i
e
s
 
p
e
r
f
o
r
m
e
d
 
w
i
t
h
 
r
e
s
u
l
t
s
 
a
n
d
 
r
e
f
e
r
e
n
c
e
s
 
t
o
 

s
p
e
c
i
f
i
c
a
t
i
o
n
s
/
d
r
a
w
i
n
g
s
 
r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
I
d
e
n
t
i
f
y
 
t
h
e
 
c
o
n
t
r
o
l
 
p
h
a
s
e
 

(
P
r
e
p
a
r
a
t
o
r
y
,
 
I
n
i
t
i
a
l
,
 
F
o
l
l
o
w
-
u
p
)
.
 
 
L
i
s
t
 
o
f
 
d
e
f
i
c
i
e
n
c
i
e
s
 
n
o
t
e
d
,
 
a
l
o
n
g
 

w
i
t
h
 
c
o
r
r
e
c
t
i
v
e
 
a
c
t
i
o
n
.

e
.
 
 
Q
u
a
n
t
i
t
y
 
o
f
 
m
a
t
e
r
i
a
l
s
 
r
e
c
e
i
v
e
d
 
a
t
 
t
h
e
 
s
i
t
e
 
w
i
t
h
 
s
t
a
t
e
m
e
n
t
 
a
s
 
t
o
 

a
c
c
e
p
t
a
b
i
l
i
t
y
,
 
s
t
o
r
a
g
e
,
 
a
n
d
 
r
e
f
e
r
e
n
c
e
 
t
o
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
/
d
r
a
w
i
n
g
s
 

r
e
q
u
i
r
e
m
e
n
t
s
.

f
.
 
 
S
u
b
m
i
t
t
a
l
s
 
a
n
d
 
d
e
l
i
v
e
r
a
b
l
e
s
 
r
e
v
i
e
w
e
d
,
 
w
i
t
h
 
C
o
n
t
r
a
c
t
 
r
e
f
e
r
e
n
c
e
,
 
b
y
 

w
h
o
m
,
 
a
n
d
 
a
c
t
i
o
n
 
t
a
k
e
n
.

g
.
 
 
O
f
f
s
i
t
e
 
s
u
r
v
e
i
l
l
a
n
c
e
 
a
c
t
i
v
i
t
i
e
s
,
 
i
n
c
l
u
d
i
n
g
 
a
c
t
i
o
n
s
 
t
a
k
e
n
.

h
.
 
 
J
o
b
 
s
a
f
e
t
y
 
e
v
a
l
u
a
t
i
o
n
s
 
s
t
a
t
i
n
g
 
w
h
a
t
 
w
a
s
 
c
h
e
c
k
e
d
,
 
r
e
s
u
l
t
s
,
 
a
n
d
 

i
n
s
t
r
u
c
t
i
o
n
s
 
o
r
 
c
o
r
r
e
c
t
i
v
e
 
a
c
t
i
o
n
s
.

i
.
 
 
I
n
s
t
r
u
c
t
i
o
n
s
 
g
i
v
e
n
/
r
e
c
e
i
v
e
d
 
a
n
d
 
c
o
n
f
l
i
c
t
s
 
i
n
 
p
l
a
n
s
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

j
.
 
 
P
r
o
v
i
d
e
 
d
o
c
u
m
e
n
t
a
t
i
o
n
 
o
f
 
d
e
s
i
g
n
 
q
u
a
l
i
t
y
 
c
o
n
t
r
o
l
 
a
c
t
i
v
i
t
i
e
s
.
 
 
F
o
r
 

i
n
d
e
p
e
n
d
e
n
t
 
d
e
s
i
g
n
 
r
e
v
i
e
w
s
,
 
p
r
o
v
i
d
e
,
 
a
s
 
a
 
m
i
n
i
m
u
m
,
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 

t
h
e
 
I
n
d
e
p
e
n
d
e
n
t
 
T
e
c
h
n
i
c
a
l
 
R
e
v
i
e
w
 
(
I
T
R
)
 
t
e
a
m
,
 
t
h
e
 
I
T
R
 
r
e
v
i
e
w
 
c
o
m
m
e
n
t
s
,
 

r
e
s
p
o
n
s
e
s
 
a
n
d
 
t
h
e
 
r
e
c
o
r
d
 
o
f
 
r
e
s
o
l
u
t
i
o
n
 
o
f
 
t
h
e
 
c
o
m
m
e
n
t
s
.

3
.
9
.
2
 
 
 
D
a
i
l
y
 
R
e
p
o
r
t
s

I
n
d
i
c
a
t
e
 
a
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
r
a
d
e
s
 
w
o
r
k
i
n
g
 
o
n
 
t
h
e
 
p
r
o
j
e
c
t
;
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 

p
e
r
s
o
n
n
e
l
 
w
o
r
k
i
n
g
;
 
w
e
a
t
h
e
r
 
c
o
n
d
i
t
i
o
n
s
 
e
n
c
o
u
n
t
e
r
e
d
;
 
a
n
d
 
a
n
y
 
d
e
l
a
y
s
 

e
n
c
o
u
n
t
e
r
e
d
.
 
 
C
o
v
e
r
 
b
o
t
h
 
c
o
n
f
o
r
m
i
n
g
 
a
n
d
 
d
e
f
i
c
i
e
n
t
 
f
e
a
t
u
r
e
s
 
a
n
d
 
i
n
c
l
u
d
e
 
a
 

s
t
a
t
e
m
e
n
t
 
t
h
a
t
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
i
n
c
o
r
p
o
r
a
t
e
d
 
i
n
 
t
h
e
 
w
o
r
k
 
a
n
d
 

w
o
r
k
m
a
n
s
h
i
p
 
c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
.
 
 
F
u
r
n
i
s
h
 
o
n
e
 
c
o
p
y
 
o
f
 
t
h
e
s
e
 
r
e
c
o
r
d
s
 

i
n
 
r
e
p
o
r
t
 
f
o
r
m
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
d
a
i
l
y
 
w
i
t
h
i
n
 
2
4
 
h
o
u
r
s
 
a
f
t
e
r
 
t
h
e
 
d
a
t
e
 

c
o
v
e
r
e
d
 
b
y
 
t
h
e
 
r
e
p
o
r
t
,
 
e
x
c
e
p
t
 
t
h
a
t
 
r
e
p
o
r
t
s
 
n
e
e
d
 
n
o
t
 
b
e
 
s
u
b
m
i
t
t
e
d
 
f
o
r
 
d
a
y
s
 

o
n
 
w
h
i
c
h
 
n
o
 
w
o
r
k
 
i
s
 
p
e
r
f
o
r
m
e
d
.
 
 
A
s
 
a
 
m
i
n
i
m
u
m
,
 
p
r
e
p
a
r
e
 
a
n
d
 
s
u
b
m
i
t
 
o
n
e
 

r
e
p
o
r
t
 
f
o
r
 
e
v
e
r
y
 
7
 
d
a
y
s
 
o
f
 
n
o
 
w
o
r
k
 
a
n
d
 
o
n
 
t
h
e
 
l
a
s
t
 
d
a
y
 
o
f
 
a
 
n
o
 
w
o
r
k
 

p
e
r
i
o
d
.
 
 
A
l
l
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
n
e
e
d
 
t
o
 
b
e
 
a
c
c
o
u
n
t
e
d
 
f
o
r
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
l
i
f
e
 
o
f
 

t
h
e
 
c
o
n
t
r
a
c
t
.
 
 
T
h
e
 
f
i
r
s
t
 
r
e
p
o
r
t
 
f
o
l
l
o
w
i
n
g
 
a
 
d
a
y
 
o
f
 
n
o
 
w
o
r
k
 
w
i
l
l
 
b
e
 
f
o
r
 

t
h
a
t
 
d
a
y
 
o
n
l
y
.
 
 
R
e
p
o
r
t
s
 
n
e
e
d
 
t
o
 
b
e
 
s
i
g
n
e
d
 
a
n
d
 
d
a
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 

Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
(
C
Q
C
)
 
S
y
s
t
e
m
 
M
a
n
a
g
e
r
.
 
 
I
n
c
l
u
d
e
 
c
o
p
i
e
s
 
o
f
 
t
e
s
t
 
r
e
p
o
r
t
s
 
a
n
d
 

c
o
p
i
e
s
 
o
f
 
r
e
p
o
r
t
s
 
p
r
e
p
a
r
e
d
 
b
y
 
a
l
l
 
s
u
b
o
r
d
i
n
a
t
e
 
q
u
a
l
i
t
y
 
c
o
n
t
r
o
l
 
p
e
r
s
o
n
n
e
l
 

w
i
t
h
i
n
 
t
h
e
 
C
Q
C
 
M
a
n
a
g
e
r
 
R
e
p
o
r
t
.

3
.
1
0
 
 
 
N
O
T
I
F
I
C
A
T
I
O
N
 
O
F
 
N
O
N
C
O
M
P
L
I
A
N
C
E

T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
i
l
l
 
n
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
o
f
 
a
n
y
 
d
e
t
e
c
t
e
d
 

n
o
n
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
t
h
e
 
f
o
r
e
g
o
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
T
a
k
e
 
i
m
m
e
d
i
a
t
e
 
c
o
r
r
e
c
t
i
v
e
 

a
c
t
i
o
n
 
a
f
t
e
r
 
r
e
c
e
i
p
t
 
o
f
 
s
u
c
h
 
n
o
t
i
c
e
.
 
 
S
u
c
h
 
n
o
t
i
c
e
,
 
w
h
e
n
 
d
e
l
i
v
e
r
e
d
 
t
o
 
t
h
e
 

S
E
C
T
I
O
N
 
0
1
 
4
5
 
0
0
.
0
0
 
1
0
 
 
P
a
g
e
 
8



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

C
o
n
t
r
a
c
t
o
r
 
a
t
 
t
h
e
 
w
o
r
k
 
s
i
t
e
,
 
w
i
l
l
 
b
e
 
d
e
e
m
e
d
 
s
u
f
f
i
c
i
e
n
t
 
f
o
r
 
t
h
e
 
p
u
r
p
o
s
e
 
o
f
 

n
o
t
i
f
i
c
a
t
i
o
n
.
 
 
I
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
f
a
i
l
s
 
o
r
 
r
e
f
u
s
e
s
 
t
o
 
c
o
m
p
l
y
 
p
r
o
m
p
t
l
y
,
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
c
a
n
 
i
s
s
u
e
 
a
n
 
o
r
d
e
r
 
s
t
o
p
p
i
n
g
 
a
l
l
 
o
r
 
p
a
r
t
 
o
f
 
t
h
e
 
w
o
r
k
 

u
n
t
i
l
 
s
a
t
i
s
f
a
c
t
o
r
y
 
c
o
r
r
e
c
t
i
v
e
 
a
c
t
i
o
n
 
h
a
s
 
b
e
e
n
 
t
a
k
e
n
.
 
 
N
o
 
p
a
r
t
 
o
f
 
t
h
e
 
t
i
m
e
 

l
o
s
t
 
d
u
e
 
t
o
 
s
u
c
h
 
s
t
o
p
 
o
r
d
e
r
s
 
w
i
l
l
 
b
e
 
m
a
d
e
 
t
h
e
 
s
u
b
j
e
c
t
 
o
f
 
c
l
a
i
m
 
f
o
r
 

e
x
t
e
n
s
i
o
n
 
o
f
 
t
i
m
e
 
o
r
 
f
o
r
 
e
x
c
e
s
s
 
c
o
s
t
s
 
o
r
 
d
a
m
a
g
e
s
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
.

 
 
 
 
 
 
 
 
-
-
 
E
n
d
 
o
f
 
S
e
c
t
i
o
n
 
-
-

S
E
C
T
I
O
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0
1
 
4
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0
0
.
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1
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P
a
g
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
0
1
 
5
0
 
0
0

T
E
M
P
O
R
A
R
Y
 
C
O
N
S
T
R
U
C
T
I
O
N
 
F
A
C
I
L
I
T
I
E
S
 
A
N
D
 
C
O
N
T
R
O
L
S

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
R
E
F
E
R
E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
m
 
a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 

e
x
t
e
n
t
 
r
e
f
e
r
e
n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
t
e
x
t
 
b
y
 

t
h
e
 
b
a
s
i
c
 
d
e
s
i
g
n
a
t
i
o
n
 
o
n
l
y
.

A
M
E
R
I
C
A
N
 
W
A
T
E
R
 
W
O
R
K
S
 
A
S
S
O
C
I
A
T
I
O
N
 
(
A
W
W
A
)

A
W
W
A
 
C
5
1
1

(
2
0
0
7
)
 
S
t
a
n
d
a
r
d
 
f
o
r
 
R
e
d
u
c
e
d
-
P
r
e
s
s
u
r
e
 

P
r
i
n
c
i
p
l
e
 
B
a
c
k
f
l
o
w
 
P
r
e
v
e
n
t
i
o
n
 
A
s
s
e
m
b
l
y

F
O
U
N
D
A
T
I
O
N
 
F
O
R
 
C
R
O
S
S
-
C
O
N
N
E
C
T
I
O
N
 
C
O
N
T
R
O
L
 
A
N
D
 
H
Y
D
R
A
U
L
I
C
 
R
E
S
E
A
R
C
H
 

(
F
C
C
C
H
R
)

F
C
C
C
H
R
 
L
i
s
t

(
c
o
n
t
i
n
u
o
u
s
l
y
 
u
p
d
a
t
e
d
)
 
L
i
s
t
 
o
f
 
A
p
p
r
o
v
e
d
 

B
a
c
k
f
l
o
w
 
P
r
e
v
e
n
t
i
o
n
 
A
s
s
e
m
b
l
i
e
s

F
C
C
C
H
R
 
M
a
n
u
a
l

(
1
0
t
h
 
E
d
i
t
i
o
n
)
 
M
a
n
u
a
l
 
o
f
 
C
r
o
s
s
-
C
o
n
n
e
c
t
i
o
n
 

C
o
n
t
r
o
l

N
A
T
I
O
N
A
L
 
F
I
R
E
 
P
R
O
T
E
C
T
I
O
N
 
A
S
S
O
C
I
A
T
I
O
N
 
(
N
F
P
A
)

N
F
P
A
 
2
4
1

(
2
0
1
3
;
 
E
r
r
a
t
a
 
2
0
1
5
)
 
S
t
a
n
d
a
r
d
 
f
o
r
 

S
a
f
e
g
u
a
r
d
i
n
g
 
C
o
n
s
t
r
u
c
t
i
o
n
,
A
l
t
e
r
a
t
i
o
n
,
 
a
n
d
 

D
e
m
o
l
i
t
i
o
n
 
O
p
e
r
a
t
i
o
n
s

N
F
P
A
 
7
0

(
2
0
1
7
;
 
E
R
T
A
 
1
-
2
 
2
0
1
7
;
 
T
I
A
 
1
7
-
1
;
 
T
I
A
 
1
7
-
2
)
 

N
a
t
i
o
n
a
l
 
E
l
e
c
t
r
i
c
a
l
 
C
o
d
e

U
.
S
.
 
F
E
D
E
R
A
L
 
H
I
G
H
W
A
Y
 
A
D
M
I
N
I
S
T
R
A
T
I
O
N
 
(
F
H
W
A
)

M
U
T
C
D

(
2
0
0
9
)
 
M
a
n
u
a
l
 
o
n
 
U
n
i
f
o
r
m
 
T
r
a
f
f
i
c
 
C
o
n
t
r
o
l
 

D
e
v
i
c
e
s

1
.
2
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
1
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
b
m
i
t
t
a
l
s

C
o
n
s
t
r
u
c
t
i
o
n
 
S
i
t
e
 
P
l
a
n
;
 
G

T
r
a
f
f
i
c
 
C
o
n
t
r
o
l
 
P
l
a
n
;
 
G

S
D
-
0
3
 
P
r
o
d
u
c
t
 
D
a
t
a

B
a
c
k
f
l
o
w
 
P
r
e
v
e
n
t
e
r
s
;
 
G

S
E
C
T
I
O
N
 
0
1
 
5
0
 
0
0
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
D
-
0
6
 
T
e
s
t
 
R
e
p
o
r
t
s

B
a
c
k
f
l
o
w
 
P
r
e
v
e
n
t
e
r
 
T
e
s
t
s

S
D
-
0
7
 
C
e
r
t
i
f
i
c
a
t
e
s

B
a
c
k
f
l
o
w
 
T
e
s
t
e
r
 
C
e
r
t
i
f
i
c
a
t
i
o
n

B
a
c
k
f
l
o
w
 
P
r
e
v
e
n
t
e
r
s
 
C
e
r
t
i
f
i
c
a
t
e
 
o
f
 
F
u
l
l
 
A
p
p
r
o
v
a
l

1
.
3
 
 
 
C
O
N
S
T
R
U
C
T
I
O
N
 
S
I
T
E
 
P
L
A
N

P
r
i
o
r
 
t
o
 
t
h
e
 
s
t
a
r
t
 
o
f
 
w
o
r
k
,
 
s
u
b
m
i
t
 
a
 
s
i
t
e
 
p
l
a
n
 
s
h
o
w
i
n
g
 
t
h
e
 
l
o
c
a
t
i
o
n
s
 
a
n
d
 

d
i
m
e
n
s
i
o
n
s
 
o
f
 
t
e
m
p
o
r
a
r
y
 
f
a
c
i
l
i
t
i
e
s
 
(
i
n
c
l
u
d
i
n
g
 
l
a
y
o
u
t
s
 
a
n
d
 
d
e
t
a
i
l
s
,
 

e
q
u
i
p
m
e
n
t
 
a
n
d
 
m
a
t
e
r
i
a
l
 
s
t
o
r
a
g
e
 
a
r
e
a
 
(
o
n
s
i
t
e
 
a
n
d
 
o
f
f
s
i
t
e
)
,
 
a
n
d
 
a
c
c
e
s
s
 
a
n
d
 

h
a
u
l
 
r
o
u
t
e
s
,
 
a
v
e
n
u
e
s
 
o
f
 
i
n
g
r
e
s
s
/
e
g
r
e
s
s
 
t
o
 
t
h
e
 
f
e
n
c
e
d
 
a
r
e
a
 
a
n
d
 
d
e
t
a
i
l
s
 
o
f
 

t
h
e
 
f
e
n
c
e
 
i
n
s
t
a
l
l
a
t
i
o
n
.
 
 
I
d
e
n
t
i
f
y
 
a
n
y
 
a
r
e
a
s
 
w
h
i
c
h
 
m
a
y
 
h
a
v
e
 
t
o
 
b
e
 
g
r
a
v
e
l
e
d
 

t
o
 
p
r
e
v
e
n
t
 
t
h
e
 
t
r
a
c
k
i
n
g
 
o
f
 
m
u
d
.
 
 
I
n
d
i
c
a
t
e
 
i
f
 
t
h
e
 
u
s
e
 
o
f
 
a
 
s
u
p
p
l
e
m
e
n
t
a
l
 
o
r
 

o
t
h
e
r
 
s
t
a
g
i
n
g
 
a
r
e
a
 
i
s
 
d
e
s
i
r
e
d
.
 
S
h
o
w
 
l
o
c
a
t
i
o
n
s
 
o
f
 
s
a
f
e
t
y
 
a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 

f
e
n
c
e
s
,
 
s
i
t
e
 
t
r
a
i
l
e
r
s
,
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
n
t
r
a
n
c
e
s
,
 
t
r
a
s
h
 
d
u
m
p
s
t
e
r
s
,
 
t
e
m
p
o
r
a
r
y
 

s
a
n
i
t
a
r
y
 
f
a
c
i
l
i
t
i
e
s
,
 
a
n
d
 
w
o
r
k
e
r
 
p
a
r
k
i
n
g
 
a
r
e
a
s
.
 
 
T
h
e
 
C
o
n
s
t
r
u
c
t
i
o
n
 
S
i
t
e
 
P
l
a
n
 

s
h
a
l
l
 
b
e
 
s
u
b
m
i
t
t
e
d
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 
S
i
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
 
d
e
f
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 

0
1
 
5
7
 
1
9
 
T
E
M
P
O
R
A
R
Y
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 
C
O
N
T
R
O
L
S
.

1
.
4
 
 
 
B
A
C
K
F
L
O
W
 
P
R
E
V
E
N
T
E
R
S
 
C
E
R
T
I
F
I
C
A
T
E

C
e
r
t
i
f
i
c
a
t
e
 
o
f
 
F
u
l
l
 
A
p
p
r
o
v
a
l
 
f
r
o
m
 
F
C
C
C
H
R
 
L
i
s
t
,
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
S
o
u
t
h
e
r
n
 

C
a
l
i
f
o
r
n
i
a
,
 
a
t
t
e
s
t
i
n
g
 
t
h
a
t
 
t
h
e
 
d
e
s
i
g
n
,
 
s
i
z
e
 
a
n
d
 
m
a
k
e
 
o
f
 
e
a
c
h
 
b
a
c
k
f
l
o
w
 

p
r
e
v
e
n
t
e
r
 
h
a
s
 
s
a
t
i
s
f
a
c
t
o
r
i
l
y
 
p
a
s
s
e
d
 
t
h
e
 
c
o
m
p
l
e
t
e
 
s
e
q
u
e
n
c
e
 
o
f
 
p
e
r
f
o
r
m
a
n
c
e
 

t
e
s
t
i
n
g
 
a
n
d
 
e
v
a
l
u
a
t
i
o
n
 
f
o
r
 
t
h
e
 
r
e
s
p
e
c
t
i
v
e
 
l
e
v
e
l
 
o
f
 
a
p
p
r
o
v
a
l
.
 
 
C
e
r
t
i
f
i
c
a
t
e
 

o
f
 
P
r
o
v
i
s
i
o
n
a
l
 
A
p
p
r
o
v
a
l
 
w
i
l
l
 
n
o
t
 
b
e
 
a
c
c
e
p
t
a
b
l
e
.

1
.
4
.
1
 
 
 
B
a
c
k
f
l
o
w
 
T
e
s
t
e
r
 
C
e
r
t
i
f
i
c
a
t
e

P
r
i
o
r
 
t
o
 
t
e
s
t
i
n
g
,
 
s
u
b
m
i
t
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
c
e
r
t
i
f
i
c
a
t
i
o
n
 
i
s
s
u
e
d
 

b
y
 
t
h
e
 
S
t
a
t
e
 
o
r
 
l
o
c
a
l
 
r
e
g
u
l
a
t
o
r
y
 
a
g
e
n
c
y
 
a
t
t
e
s
t
i
n
g
 
t
h
a
t
 
t
h
e
 
b
a
c
k
f
l
o
w
 
t
e
s
t
e
r
 

h
a
s
 
s
u
c
c
e
s
s
f
u
l
l
y
 
c
o
m
p
l
e
t
e
d
 
a
 
c
e
r
t
i
f
i
c
a
t
i
o
n
 
c
o
u
r
s
e
 
s
p
o
n
s
o
r
e
d
 
b
y
 
t
h
e
 

r
e
g
u
l
a
t
o
r
y
 
a
g
e
n
c
y
.
 
 
T
e
s
t
e
r
 
m
u
s
t
 
n
o
t
 
b
e
 
a
f
f
i
l
i
a
t
e
d
 
w
i
t
h
 
a
n
y
 
c
o
m
p
a
n
y
 

p
a
r
t
i
c
i
p
a
t
i
n
g
 
i
n
 
a
n
y
 
o
t
h
e
r
 
p
h
a
s
e
 
o
f
 
t
h
i
s
 
C
o
n
t
r
a
c
t
.

1
.
4
.
2
 
 
 
B
a
c
k
f
l
o
w
 
P
r
e
v
e
n
t
i
o
n
 
T
r
a
i
n
i
n
g
 
C
e
r
t
i
f
i
c
a
t
e

S
u
b
m
i
t
 
a
 
c
e
r
t
i
f
i
c
a
t
e
 
r
e
c
o
g
n
i
z
e
d
 
b
y
 
t
h
e
 
S
t
a
t
e
 
o
r
 
l
o
c
a
l
 
a
u
t
h
o
r
i
t
y
 
t
h
a
t
 

s
t
a
t
e
s
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
h
a
s
 
c
o
m
p
l
e
t
e
d
 
a
t
 
l
e
a
s
t
 
1
0
 
h
o
u
r
s
 
o
f
 
t
r
a
i
n
i
n
g
 
i
n
 

b
a
c
k
f
l
o
w
 
p
r
e
v
e
n
t
e
r
 
i
n
s
t
a
l
l
a
t
i
o
n
s
.
 
 
T
h
e
 
c
e
r
t
i
f
i
c
a
t
e
 
m
u
s
t
 
b
e
 
c
u
r
r
e
n
t
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

2
.
1
 
 
 
T
E
M
P
O
R
A
R
Y
 
S
I
G
N
A
G
E

2
.
1
.
1
 
 
 
B
u
l
l
e
t
i
n
 
B
o
a
r
d

I
m
m
e
d
i
a
t
e
l
y
 
u
p
o
n
 
b
e
g
i
n
n
i
n
g
 
o
f
 
w
o
r
k
,
 
p
r
o
v
i
d
e
 
a
 
w
e
a
t
h
e
r
p
r
o
o
f
 
g
l
a
s
s
-
c
o
v
e
r
e
d
 

b
u
l
l
e
t
i
n
 
b
o
a
r
d
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
3
6
 
b
y
 
4
8
 
i
n
c
h
e
s
 
i
n
 
s
i
z
e
 
f
o
r
 
d
i
s
p
l
a
y
i
n
g
 
t
h
e
 

E
q
u
a
l
 
E
m
p
l
o
y
m
e
n
t
 
O
p
p
o
r
t
u
n
i
t
y
 
p
o
s
t
e
r
,
 
a
 
c
o
p
y
 
o
f
 
t
h
e
 
w
a
g
e
 
d
e
c
i
s
i
o
n
 
c
o
n
t
a
i
n
e
d
 

i
n
 
t
h
e
 
c
o
n
t
r
a
c
t
,
 
W
a
g
e
 
R
a
t
e
 
I
n
f
o
r
m
a
t
i
o
n
 
p
o
s
t
e
r
,
 
a
n
d
 
o
t
h
e
r
 
i
n
f
o
r
m
a
t
i
o
n
 

a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
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B
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4
9
0
8
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P
A
R
T
1

B
a
r
r
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e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

2
.
2
 
 
 
T
E
M
P
O
R
A
R
Y
 
T
R
A
F
F
I
C
 
C
O
N
T
R
O
L

2
.
2
.
1
 
 
 
H
a
u
l
 
R
o
a
d
s

C
o
n
s
t
r
u
c
t
 
a
c
c
e
s
s
 
a
n
d
 
h
a
u
l
 
r
o
a
d
s
 
n
e
c
e
s
s
a
r
y
 
f
o
r
 
p
r
o
p
e
r
 
p
r
o
s
e
c
u
t
i
o
n
 
o
f
 
t
h
e
 

w
o
r
k
 
u
n
d
e
r
 
t
h
i
s
 
c
o
n
t
r
a
c
t
.
 
 
C
o
n
s
t
r
u
c
t
 
w
i
t
h
 
s
u
i
t
a
b
l
e
 
g
r
a
d
e
s
 
a
n
d
 
w
i
d
t
h
s
;
 

s
h
a
r
p
 
c
u
r
v
e
s
,
 
b
l
i
n
d
 
c
o
r
n
e
r
s
,
 
a
n
d
 
d
a
n
g
e
r
o
u
s
 
c
r
o
s
s
 
t
r
a
f
f
i
c
 
a
r
e
 
b
e
 
a
v
o
i
d
e
d
.
 
 

P
r
o
v
i
d
e
 
n
e
c
e
s
s
a
r
y
 
l
i
g
h
t
i
n
g
,
 
s
i
g
n
s
,
 
b
a
r
r
i
c
a
d
e
s
,
 
a
n
d
 
d
i
s
t
i
n
c
t
i
v
e
 
m
a
r
k
i
n
g
s
 

f
o
r
 
t
h
e
 
s
a
f
e
 
m
o
v
e
m
e
n
t
 
o
f
 
t
r
a
f
f
i
c
.
 
 
T
h
e
 
m
e
t
h
o
d
 
o
f
 
d
u
s
t
 
c
o
n
t
r
o
l
 
m
u
s
t
 
b
e
 

a
d
e
q
u
a
t
e
 
t
o
 
e
n
s
u
r
e
 
s
a
f
e
 
o
p
e
r
a
t
i
o
n
 
a
t
 
a
l
l
 
t
i
m
e
s
.
 
 
L
o
c
a
t
i
o
n
,
 
g
r
a
d
e
,
 
w
i
d
t
h
,
 

a
n
d
 
a
l
i
g
n
m
e
n
t
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
h
a
u
l
i
n
g
 
r
o
a
d
s
 
a
r
e
 
s
u
b
j
e
c
t
 
t
o
 
a
p
p
r
o
v
a
l
 
b
y
 

t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
L
i
g
h
t
i
n
g
 
m
u
s
t
 
b
e
 
a
d
e
q
u
a
t
e
 
t
o
 
a
s
s
u
r
e
 
f
u
l
l
 
a
n
d
 

c
l
e
a
r
 
v
i
s
i
b
i
l
i
t
y
 
f
o
r
 
f
u
l
l
 
w
i
d
t
h
 
o
f
 
h
a
u
l
 
r
o
a
d
 
a
n
d
 
w
o
r
k
 
a
r
e
a
s
 
d
u
r
i
n
g
 
a
n
y
 

n
i
g
h
t
 
w
o
r
k
 
o
p
e
r
a
t
i
o
n
s
.

2
.
2
.
2
 
 
 
B
a
r
r
i
c
a
d
e
s

E
r
e
c
t
 
a
n
d
 
m
a
i
n
t
a
i
n
 
t
e
m
p
o
r
a
r
y
 
b
a
r
r
i
c
a
d
e
s
 
t
o
 
l
i
m
i
t
 
p
u
b
l
i
c
 
a
c
c
e
s
s
 
t
o
 

h
a
z
a
r
d
o
u
s
 
a
r
e
a
s
.
 
 
W
h
e
n
e
v
e
r
 
s
a
f
e
 
p
u
b
l
i
c
 
a
c
c
e
s
s
 
t
o
 
p
a
v
e
d
 
a
r
e
a
s
 
s
u
c
h
 
a
s
 

r
o
a
d
s
,
 
p
a
r
k
i
n
g
 
a
r
e
a
s
 
o
r
 
s
i
d
e
w
a
l
k
s
 
i
s
 
p
r
e
v
e
n
t
e
d
 
b
y
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
 

o
r
 
a
s
 
o
t
h
e
r
w
i
s
e
 
n
e
c
e
s
s
a
r
y
 
t
o
 
e
n
s
u
r
e
 
t
h
e
 
s
a
f
e
t
y
 
o
f
 
b
o
t
h
 
p
e
d
e
s
t
r
i
a
n
 
a
n
d
 

v
e
h
i
c
u
l
a
r
 
t
r
a
f
f
i
c
 
b
a
r
r
i
c
a
d
e
s
 
w
i
l
l
 
b
e
 
r
e
q
u
i
r
e
d
.
 
 
S
e
c
u
r
e
l
y
 
p
l
a
c
e
 
b
a
r
r
i
c
a
d
e
s
 

c
l
e
a
r
l
y
 
v
i
s
i
b
l
e
 
w
i
t
h
 
a
d
e
q
u
a
t
e
 
i
l
l
u
m
i
n
a
t
i
o
n
 
t
o
 
p
r
o
v
i
d
e
 
s
u
f
f
i
c
i
e
n
t
 
v
i
s
u
a
l
 

w
a
r
n
i
n
g
 
o
f
 
t
h
e
 
h
a
z
a
r
d
 
d
u
r
i
n
g
 
b
o
t
h
 
d
a
y
 
a
n
d
 
n
i
g
h
t
.

2
.
2
.
3
 
 
 
F
e
n
c
i
n
g

P
r
o
v
i
d
e
 
f
e
n
c
i
n
g
 
a
l
o
n
g
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
 
a
t
 
a
l
l
 
o
p
e
n
 
e
x
c
a
v
a
t
i
o
n
s
 
a
n
d
 

t
u
n
n
e
l
s
 
t
o
 
c
o
n
t
r
o
l
 
a
c
c
e
s
s
 
b
y
 
u
n
a
u
t
h
o
r
i
z
e
d
 
p
e
o
p
l
e
.
 
 

a
.
 
 
T
h
e
 
s
a
f
e
t
y
 
f
e
n
c
i
n
g
 
m
u
s
t
 
b
e
 
a
 
h
i
g
h
 
v
i
s
i
b
i
l
i
t
y
 
o
r
a
n
g
e
 
c
o
l
o
r
e
d
,
 
h
i
g
h
 

d
e
n
s
i
t
y
 
p
o
l
y
e
t
h
y
l
e
n
e
 
g
r
i
d
 
o
r
 
a
p
p
r
o
v
e
d
 
e
q
u
a
l
,
 
a
 
m
i
n
i
m
u
m
 
o
f
 
4
8
 
i
n
c
h
e
s
 

h
i
g
h
 
a
n
d
 
m
a
x
i
m
u
m
 
m
e
s
h
 
s
i
z
e
 
o
f
 
2
 
i
n
c
h
e
s
,
 
s
u
p
p
o
r
t
e
d
 
a
n
d
 
t
i
g
h
t
l
y
 
s
e
c
u
r
e
d
 

t
o
 
s
t
e
e
l
 
p
o
s
t
s
 
l
o
c
a
t
e
d
 
o
n
 
m
a
x
i
m
u
m
 
1
0
 
f
o
o
t
 
c
e
n
t
e
r
s
,
 
c
o
n
s
t
r
u
c
t
e
d
 
a
t
 
t
h
e
 

a
p
p
r
o
v
e
d
 
l
o
c
a
t
i
o
n
.
 
 
I
n
s
t
a
l
l
 
f
e
n
c
i
n
g
 
t
o
 
b
e
 
a
b
l
e
 
t
o
 
r
e
s
t
r
a
i
n
 
a
 
f
o
r
c
e
 
o
f
 

a
t
 
l
e
a
s
t
 
2
5
0
 
p
o
u
n
d
s
 
a
g
a
i
n
s
t
 
i
t
.

b
.
 
 
E
n
c
l
o
s
e
 
t
h
e
 
p
r
o
j
e
c
t
 
w
o
r
k
 
a
r
e
a
 
a
n
d
 
C
o
n
t
r
a
c
t
o
r
 
l
a
y
-
d
o
w
n
 
a
r
e
a
 
w
i
t
h
 
a
 
8
 
f
t
 

h
i
g
h
 
c
h
a
i
n
 
l
i
n
k
 
f
e
n
c
e
 
a
n
d
 
g
a
t
e
s
 
w
i
t
h
 
b
r
o
w
n
,
 
 
U
V
 
l
i
g
h
t
 
r
e
s
i
s
t
a
n
t
,
 

p
l
a
s
t
i
c
 
f
a
b
r
i
c
 
m
e
s
h
 
n
e
t
t
i
n
g
 
(
s
i
m
i
l
a
r
 
t
o
 
t
e
n
n
i
s
 
c
o
u
r
t
 
o
r
 
o
t
h
e
r
 

s
c
r
e
e
n
i
n
g
)
.
 
 
R
e
m
o
v
e
 
t
h
e
 
f
e
n
c
e
 
u
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
a
n
d
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
e
 

w
o
r
k
.
 
 
I
n
t
e
n
t
 
i
s
 
t
o
 
b
l
o
c
k
 
(
s
c
r
e
e
n
)
 
p
u
b
l
i
c
 
v
i
e
w
 
o
f
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
.

c
.
 
 
I
n
 
a
d
d
i
t
i
o
n
,
 
p
r
i
o
r
 
t
o
 
t
h
e
 
s
t
a
r
t
 
o
f
 
w
o
r
k
,
 
e
n
c
l
o
s
e
 
t
h
o
s
e
 
a
r
e
a
s
 
a
t
 
t
h
e
 

c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
 
w
h
i
c
h
 
a
r
e
 
n
o
t
 
w
i
t
h
i
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
f
e
n
c
e
 
w
i
t
h
 
a
 

t
e
m
p
o
r
a
r
y
 
s
a
f
e
t
y
 
f
e
n
c
e
,
 
i
n
c
l
u
d
i
n
g
 
g
a
t
e
s
 
a
n
d
 
w
a
r
n
i
n
g
 
s
i
g
n
s
,
 
t
o
 
p
r
o
t
e
c
t
 

t
h
e
 
p
u
b
l
i
c
 
f
r
o
m
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
.
 
 
T
h
e
 
s
a
f
e
t
y
 
f
e
n
c
e
 
s
h
a
l
l
 
m
a
t
c
h
 

t
h
e
 
b
a
s
e
 
s
t
a
n
d
a
r
d
 
c
o
l
o
r
 
(
o
r
 
b
r
i
g
h
t
 
o
r
a
n
g
e
 
w
h
e
r
e
 
i
t
 
p
r
o
t
e
c
t
s
 
e
x
c
a
v
a
t
e
d
 

a
r
e
a
s
)
,
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
o
f
 
h
i
g
h
 
d
e
n
s
i
t
y
 
p
o
l
y
e
t
h
y
l
e
n
e
 
g
r
i
d
 
o
r
 
a
p
p
r
o
v
e
d
 

e
q
u
a
l
,
 
a
 
m
i
n
i
m
u
m
 
o
f
 
4
2
 
i
n
c
h
e
s
 
h
i
g
h
,
 
s
u
p
p
o
r
t
e
d
 
a
n
d
 
t
i
g
h
t
l
y
 
s
e
c
u
r
e
d
 
t
o
 

s
t
e
e
l
 
p
o
s
t
s
 
l
o
c
a
t
e
d
 
o
n
 
m
i
n
i
m
u
m
 
1
0
 
f
o
o
t
 
c
e
n
t
e
r
s
.
 
 
R
e
m
o
v
e
 
t
h
e
 
f
e
n
c
e
 
f
r
o
m
 

t
h
e
 
w
o
r
k
 
s
i
t
e
 
u
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
c
o
n
t
r
a
c
t
.

2
.
3
 
 
 
T
E
M
P
O
R
A
R
Y
 
W
I
R
I
N
G

P
r
o
v
i
d
e
 
t
e
m
p
o
r
a
r
y
 
w
i
r
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
N
F
P
A
 
2
4
1
 
a
n
d
 
N
F
P
A
 
7
0
.
 
 
I
n
c
l
u
d
e
 

f
r
e
q
u
e
n
t
 
i
n
s
p
e
c
t
i
o
n
 
o
f
 
a
l
l
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
a
p
p
a
r
a
t
u
s
.

S
E
C
T
I
O
N
 
0
1
 
5
0
 
0
0
 
 
P
a
g
e
 
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

2
.
4
 
 
 
B
A
C
K
F
L
O
W
 
P
R
E
V
E
N
T
E
R
S

R
e
d
u
c
e
d
 
p
r
e
s
s
u
r
e
 
p
r
i
n
c
i
p
l
e
 
t
y
p
e
 
c
o
n
f
o
r
m
i
n
g
 
t
o
 
t
h
e
 
a
p
p
l
i
c
a
b
l
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 

A
W
W
A
 
C
5
1
1
.
 
 
P
r
o
v
i
d
e
 
b
a
c
k
f
l
o
w
 
p
r
e
v
e
n
t
e
r
s
 
c
o
m
p
l
e
t
e
 
w
i
t
h
 
1
5
0
 
p
o
u
n
d
 
f
l
a
n
g
e
d
 

c
a
s
t
 
i
r
o
n
 
m
o
u
n
t
e
d
 
g
a
t
e
 
v
a
l
v
e
 
a
n
d
 
s
t
r
a
i
n
e
r
,
 
3
0
4
 
s
t
a
i
n
l
e
s
s
 
s
t
e
e
l
 
o
r
 
b
r
o
n
z
e
,
 

i
n
t
e
r
n
a
l
 
p
a
r
t
s
.
 
 
T
h
e
 
p
a
r
t
i
c
u
l
a
r
 
m
a
k
e
,
 
m
o
d
e
l
/
d
e
s
i
g
n
,
 
a
n
d
 
s
i
z
e
 
o
f
 
b
a
c
k
f
l
o
w
 

p
r
e
v
e
n
t
e
r
s
 
t
o
 
b
e
 
i
n
s
t
a
l
l
e
d
 
m
u
s
t
 
b
e
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
l
a
t
e
s
t
 
e
d
i
t
i
o
n
 
o
f
 
t
h
e
 

L
i
s
t
 
o
f
 
A
p
p
r
o
v
e
d
 
B
a
c
k
f
l
o
w
 
P
r
e
v
e
n
t
i
o
n
 
A
s
s
e
m
b
l
i
e
s
 
i
s
s
u
e
d
 
b
y
 
t
h
e
 
F
C
C
C
H
R
 
L
i
s
t
 

a
n
d
 
b
e
 
a
c
c
o
m
p
a
n
i
e
d
 
b
y
 
a
 
C
e
r
t
i
f
i
c
a
t
e
 
o
f
 
F
u
l
l
 
A
p
p
r
o
v
a
l
 
f
r
o
m
 
F
C
C
C
H
R
 
L
i
s
t
.
 
 

A
f
t
e
r
 
i
n
s
t
a
l
l
a
t
i
o
n
 
c
o
n
d
u
c
t
 
B
a
c
k
f
l
o
w
 
P
r
e
v
e
n
t
e
r
 
T
e
s
t
s
 
a
n
d
 
p
r
o
v
i
d
e
 
t
e
s
t
 

r
e
p
o
r
t
s
 
v
e
r
i
f
y
i
n
g
 
t
h
a
t
 
t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 
m
e
e
t
s
 
t
h
e
 
F
C
C
C
H
R
 
M
a
n
u
a
l
 
S
t
a
n
d
a
r
d
s
.

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
E
M
P
L
O
Y
E
E
 
P
A
R
K
I
N
G

C
o
n
t
r
a
c
t
o
r
 
e
m
p
l
o
y
e
e
s
 
w
i
l
l
 
p
a
r
k
 
p
r
i
v
a
t
e
l
y
 
o
w
n
e
d
 
v
e
h
i
c
l
e
s
 
i
n
 
a
n
 
a
r
e
a
 

d
e
s
i
g
n
a
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
T
h
i
s
 
a
r
e
a
 
w
i
l
l
 
b
e
 
w
i
t
h
i
n
 

r
e
a
s
o
n
a
b
l
e
 
w
a
l
k
i
n
g
 
d
i
s
t
a
n
c
e
 
o
f
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
.

3
.
2
 
 
 
T
E
M
P
O
R
A
R
Y
 
B
U
L
L
E
T
I
N
 
B
O
A
R
D

L
o
c
a
t
e
 
t
h
e
 
b
u
l
l
e
t
i
n
 
b
o
a
r
d
 
a
t
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
i
n
 
a
 
c
o
n
s
p
i
c
u
o
u
s
 
p
l
a
c
e
 

e
a
s
i
l
y
 
a
c
c
e
s
s
i
b
l
e
 
t
o
 
a
l
l
 
e
m
p
l
o
y
e
e
s
,
 
a
s
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
3
 
 
 
A
V
A
I
L
A
B
I
L
I
T
Y
 
A
N
D
 
U
S
E
 
O
F
 
U
T
I
L
I
T
Y
 
S
E
R
V
I
C
E
S

3
.
3
.
1
 
 
 
T
e
m
p
o
r
a
r
y
 
U
t
i
l
i
t
i
e
s

P
r
o
v
i
d
e
 
t
e
m
p
o
r
a
r
y
 
u
t
i
l
i
t
i
e
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
M
a
t
e
r
i
a
l
s
 
m
a
y
 
b
e
 

n
e
w
 
o
r
 
u
s
e
d
,
 
m
u
s
t
 
b
e
 
a
d
e
q
u
a
t
e
 
f
o
r
 
t
h
e
 
r
e
q
u
i
r
e
d
 
u
s
a
g
e
,
 
n
o
t
 
c
r
e
a
t
e
 
u
n
s
a
f
e
 

c
o
n
d
i
t
i
o
n
s
,
 
a
n
d
 
n
o
t
 
v
i
o
l
a
t
e
 
a
p
p
l
i
c
a
b
l
e
 
c
o
d
e
s
 
a
n
d
 
s
t
a
n
d
a
r
d
s
.

3
.
4
 
 
 
T
R
A
F
F
I
C
 
P
R
O
V
I
S
I
O
N
S

3
.
4
.
1
 
 
 
M
a
i
n
t
e
n
a
n
c
e
 
o
f
 
T
r
a
f
f
i
c

a
.
 
 
T
r
a
f
f
i
c
 
C
o
n
t
r
o
l
 
P
l
a
n
.
 
 
C
o
n
d
u
c
t
 
o
p
e
r
a
t
i
o
n
s
 
i
n
 
a
 
m
a
n
n
e
r
 
t
h
a
t
 
w
i
l
l
 
n
o
t
 

c
l
o
s
e
 
a
n
y
 
t
h
o
r
o
u
g
h
f
a
r
e
 
o
r
 
i
n
t
e
r
f
e
r
e
 
i
n
 
a
n
y
 
w
a
y
 
w
i
t
h
 
t
r
a
f
f
i
c
 
o
n
 

r
a
i
l
w
a
y
s
 
o
r
 
h
i
g
h
w
a
y
s
 
e
x
c
e
p
t
 
w
i
t
h
 
w
r
i
t
t
e
n
 
p
e
r
m
i
s
s
i
o
n
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
a
t
 
l
e
a
s
t
 
1
5
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
t
h
e
 
p
r
o
p
o
s
e
d
 
m
o
d
i
f
i
c
a
t
i
o
n
 

d
a
t
e
,
 
a
n
d
 
p
r
o
v
i
d
e
 
a
 
T
r
a
f
f
i
c
 
C
o
n
t
r
o
l
 
P
l
a
n
 
d
e
t
a
i
l
i
n
g
 
t
h
e
 
p
r
o
p
o
s
e
d
 

c
o
n
t
r
o
l
s
 
t
o
 
t
r
a
f
f
i
c
 
m
o
v
e
m
e
n
t
 
f
o
r
 
a
p
p
r
o
v
a
l
.
 
 
T
h
e
 
p
l
a
n
 
m
u
s
t
 
b
e
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
t
a
t
e
 
a
n
d
 
l
o
c
a
l
 
r
e
g
u
l
a
t
i
o
n
s
 
a
n
d
 
t
h
e
 
M
U
T
C
D
,
 
P
a
r
t
 
V
I
.
 
 

T
h
e
 
T
r
a
f
f
i
c
 
C
o
n
t
r
o
l
 
P
l
a
n
 
s
h
a
l
l
 
b
e
 
s
u
b
m
i
t
t
e
d
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 
S
i
t
e
 

M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
 
d
e
f
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
1
 
5
7
 
1
9
 
T
E
M
P
O
R
A
R
Y
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 

C
O
N
T
R
O
L
S
.
 
 
M
a
k
e
 
a
l
l
 
n
o
t
i
f
i
c
a
t
i
o
n
s
 
a
n
d
 
o
b
t
a
i
n
 
a
n
y
 
p
e
r
m
i
t
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 

m
o
d
i
f
i
c
a
t
i
o
n
 
t
o
 
t
r
a
f
f
i
c
 
m
o
v
e
m
e
n
t
s
 
o
u
t
s
i
d
e
 
S
t
a
t
i
o
n
'
s
 
j
u
r
i
s
d
i
c
t
i
o
n
.
 
 

C
o
n
t
r
a
c
t
o
r
 
m
a
y
 
m
o
v
e
 
o
v
e
r
s
i
z
e
d
 
a
n
d
 
s
l
o
w
-
m
o
v
i
n
g
 
v
e
h
i
c
l
e
s
 
t
o
 
t
h
e
 
w
o
r
k
s
i
t
e
 

p
r
o
v
i
d
e
d
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
e
 
h
i
g
h
w
a
y
 
a
u
t
h
o
r
i
t
y
 
h
a
v
e
 
b
e
e
n
 
m
e
t
.

b
.
 
 
C
o
n
d
u
c
t
 
w
o
r
k
 
s
o
 
a
s
 
t
o
 
m
i
n
i
m
i
z
e
 
o
b
s
t
r
u
c
t
i
o
n
 
o
f
 
t
r
a
f
f
i
c
,
 
a
n
d
 
m
a
i
n
t
a
i
n
 

t
r
a
f
f
i
c
 
o
n
 
a
t
 
l
e
a
s
t
 
h
a
l
f
 
o
f
 
t
h
e
 
r
o
a
d
w
a
y
 
w
i
d
t
h
 
a
t
 
a
l
l
 
t
i
m
e
s
.
 
 
O
b
t
a
i
n
 

a
p
p
r
o
v
a
l
 
f
r
o
m
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
p
r
i
o
r
 
t
o
 
s
t
a
r
t
i
n
g
 
a
n
y
 
a
c
t
i
v
i
t
y
 

t
h
a
t
 
w
i
l
l
 
o
b
s
t
r
u
c
t
 
t
r
a
f
f
i
c
.

c
.
 
 
P
r
o
v
i
d
e
,
 
e
r
e
c
t
,
 
a
n
d
 
m
a
i
n
t
a
i
n
,
 
a
t
 
c
o
n
t
r
a
c
t
o
r
s
 
e
x
p
e
n
s
e
,
 
l
i
g
h
t
s
,
 

b
a
r
r
i
e
r
s
,
 
s
i
g
n
a
l
s
,
 
p
a
s
s
a
g
e
w
a
y
s
,
 
d
e
t
o
u
r
s
,
 
a
n
d
 
o
t
h
e
r
 
i
t
e
m
s
,
 
t
h
a
t
 
m
a
y
 
b
e
 

r
e
q
u
i
r
e
d
 
b
y
 
t
h
e
 
L
i
f
e
 
S
a
f
e
t
y
 
S
i
g
n
a
g
e
,
 
o
v
e
r
h
e
a
d
 
p
r
o
t
e
c
t
i
o
n
 
a
u
t
h
o
r
i
t
y
 

S
E
C
T
I
O
N
 
0
1
 
5
0
 
0
0
 
 
P
a
g
e
 
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

h
a
v
i
n
g
 
j
u
r
i
s
d
i
c
t
i
o
n
.

3
.
4
.
2
 
 
 
P
r
o
t
e
c
t
i
o
n
 
o
f
 
T
r
a
f
f
i
c

M
a
i
n
t
a
i
n
 
a
n
d
 
p
r
o
t
e
c
t
 
t
r
a
f
f
i
c
 
o
n
 
a
l
l
 
a
f
f
e
c
t
e
d
 
r
o
a
d
s
 
d
u
r
i
n
g
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 

p
e
r
i
o
d
 
e
x
c
e
p
t
 
a
s
 
o
t
h
e
r
w
i
s
e
 
s
p
e
c
i
f
i
c
a
l
l
y
 
d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
.
 
 
M
e
a
s
u
r
e
s
 
f
o
r
 
t
h
e
 
p
r
o
t
e
c
t
i
o
n
 
a
n
d
 
d
i
v
e
r
s
i
o
n
 
o
f
 
t
r
a
f
f
i
c
,
 
i
n
c
l
u
d
i
n
g
 

t
h
e
 
p
r
o
v
i
s
i
o
n
 
o
f
 
w
a
t
c
h
m
e
n
 
a
n
d
 
f
l
a
g
m
e
n
,
 
e
r
e
c
t
i
o
n
 
o
f
 
b
a
r
r
i
c
a
d
e
s
,
 
p
l
a
c
i
n
g
 
o
f
 

l
i
g
h
t
s
 
a
r
o
u
n
d
 
a
n
d
 
i
n
 
f
r
o
n
t
 
o
f
 
e
q
u
i
p
m
e
n
t
 
t
h
e
 
w
o
r
k
,
 
a
n
d
 
t
h
e
 
e
r
e
c
t
i
o
n
 
a
n
d
 

m
a
i
n
t
e
n
a
n
c
e
 
o
f
 
a
d
e
q
u
a
t
e
 
w
a
r
n
i
n
g
,
 
d
a
n
g
e
r
,
 
a
n
d
 
d
i
r
e
c
t
i
o
n
 
s
i
g
n
s
,
 
w
i
l
l
 
b
e
 
a
s
 

r
e
q
u
i
r
e
d
 
b
y
 
t
h
e
 
S
t
a
t
e
 
a
n
d
 
l
o
c
a
l
 
a
u
t
h
o
r
i
t
i
e
s
 
h
a
v
i
n
g
 
j
u
r
i
s
d
i
c
t
i
o
n
.
 
P
r
o
t
e
c
t
 

t
h
e
 
t
r
a
v
e
l
i
n
g
 
p
u
b
l
i
c
 
f
r
o
m
 
d
a
m
a
g
e
 
t
o
 
p
e
r
s
o
n
 
a
n
d
 
p
r
o
p
e
r
t
y
.
 
 
M
i
n
i
m
i
z
e
 
t
h
e
 

i
n
t
e
r
f
e
r
e
n
c
e
 
w
i
t
h
 
p
u
b
l
i
c
 
t
r
a
f
f
i
c
 
o
n
 
r
o
a
d
s
 
s
e
l
e
c
t
e
d
 
f
o
r
 
h
a
u
l
i
n
g
 
m
a
t
e
r
i
a
l
 
t
o
 

a
n
d
 
f
r
o
m
 
t
h
e
 
s
i
t
e
.
 
 
I
n
v
e
s
t
i
g
a
t
e
 
t
h
e
 
a
d
e
q
u
a
c
y
 
o
f
 
e
x
i
s
t
i
n
g
 
r
o
a
d
s
 
a
n
d
 
t
h
e
i
r
 

a
l
l
o
w
a
b
l
e
 
l
o
a
d
 
l
i
m
i
t
.
 
 
C
o
n
t
r
a
c
t
o
r
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
t
h
e
 
r
e
p
a
i
r
 
o
f
 
a
n
y
 

d
a
m
a
g
e
 
t
o
 
r
o
a
d
s
 
c
a
u
s
e
d
 
b
y
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
p
e
r
a
t
i
o
n
s
.

3
.
4
.
3
 
 
 
R
u
s
h
 
H
o
u
r
 
R
e
s
t
r
i
c
t
i
o
n
s

D
o
 
n
o
t
 
i
n
t
e
r
f
e
r
e
 
w
i
t
h
 
t
h
e
 
p
e
a
k
 
t
r
a
f
f
i
c
 
f
l
o
w
s
 
p
r
e
c
e
d
i
n
g
 
a
n
d
 
d
u
r
i
n
g
 
n
o
r
m
a
l
 

o
p
e
r
a
t
i
o
n
s
 
w
i
t
h
o
u
t
 
n
o
t
i
f
i
c
a
t
i
o
n
 
t
o
 
a
n
d
 
a
p
p
r
o
v
a
l
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
4
.
4
 
 
 
D
u
s
t
 
C
o
n
t
r
o
l

D
u
s
t
 
c
o
n
t
r
o
l
 
m
e
t
h
o
d
s
 
a
n
d
 
p
r
o
c
e
d
u
r
e
s
 
m
u
s
t
 
b
e
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
.
 
 
T
r
e
a
t
 
d
u
s
t
 
a
b
a
t
e
m
e
n
t
 
o
n
 
a
c
c
e
s
s
 
r
o
a
d
s
 
w
i
t
h
 
a
p
p
l
i
c
a
t
i
o
n
s
 
o
f
 

c
a
l
c
i
u
m
 
c
h
l
o
r
i
d
e
,
 
w
a
t
e
r
 
s
p
r
i
n
k
l
e
r
s
,
 
o
r
 
s
i
m
i
l
a
r
 
m
e
t
h
o
d
s
 
o
r
 
t
r
e
a
t
m
e
n
t
.

3
.
5
 
 
 
C
O
N
T
R
A
C
T
O
R
'
S
 
T
E
M
P
O
R
A
R
Y
 
F
A
C
I
L
I
T
I
E
S

3
.
5
.
1
 
 
 
S
a
f
e
t
y

P
r
o
t
e
c
t
 
t
h
e
 
i
n
t
e
g
r
i
t
y
 
o
f
 
a
n
y
 
i
n
s
t
a
l
l
e
d
 
s
a
f
e
t
y
 
s
y
s
t
e
m
s
 
o
r
 
p
e
r
s
o
n
n
e
l
 
s
a
f
e
t
y
 

d
e
v
i
c
e
s
.
 
 
I
f
 
e
n
t
r
a
n
c
e
 
i
n
t
o
 
s
y
s
t
e
m
s
 
s
e
r
v
i
n
g
 
s
a
f
e
t
y
 
d
e
v
i
c
e
s
 
i
s
 
r
e
q
u
i
r
e
d
,
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
 
m
u
s
t
 
o
b
t
a
i
n
 
p
r
i
o
r
 
a
p
p
r
o
v
a
l
 
f
r
o
m
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
I
f
 
i
t
 

i
s
 
t
e
m
p
o
r
a
r
i
l
y
 
n
e
c
e
s
s
a
r
y
 
t
o
 
r
e
m
o
v
e
 
o
r
 
d
i
s
a
b
l
e
 
p
e
r
s
o
n
n
e
l
 
s
a
f
e
t
y
 
d
e
v
i
c
e
s
 
i
n
 

o
r
d
e
r
 
t
o
 
a
c
c
o
m
p
l
i
s
h
 
c
o
n
t
r
a
c
t
 
r
e
q
u
i
r
e
m
e
n
t
s
,
 
p
r
o
v
i
d
e
 
a
l
t
e
r
n
a
t
i
v
e
 
m
e
a
n
s
 
o
f
 

p
r
o
t
e
c
t
i
o
n
 
p
r
i
o
r
 
t
o
 
r
e
m
o
v
i
n
g
 
o
r
 
d
i
s
a
b
l
i
n
g
 
a
n
y
 
p
e
r
m
a
n
e
n
t
l
y
 
i
n
s
t
a
l
l
e
d
 
s
a
f
e
t
y
 

d
e
v
i
c
e
s
 
o
r
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
o
b
t
a
i
n
 
a
p
p
r
o
v
a
l
 
f
r
o
m
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
5
.
2
 
 
 
A
d
m
i
n
i
s
t
r
a
t
i
v
e
 
F
i
e
l
d
 
O
f
f
i
c
e
s

P
r
o
v
i
d
e
 
a
n
d
 
m
a
i
n
t
a
i
n
 
a
d
m
i
n
i
s
t
r
a
t
i
v
e
 
f
i
e
l
d
 
o
f
f
i
c
e
 
f
a
c
i
l
i
t
i
e
s
 
w
i
t
h
i
n
 
t
h
e
 

c
o
n
s
t
r
u
c
t
i
o
n
 
a
r
e
a
 
a
t
 
t
h
e
 
d
e
s
i
g
n
a
t
e
d
 
s
i
t
e
.

3
.
5
.
3
 
 
 
S
t
o
r
a
g
e
 
A
r
e
a

C
o
n
s
t
r
u
c
t
 
a
 
t
e
m
p
o
r
a
r
y
 
f
e
n
c
e
 
a
r
o
u
n
d
 
t
r
a
i
l
e
r
s
 
a
n
d
 
m
a
t
e
r
i
a
l
s
.
 
 
I
n
c
l
u
d
e
 

p
l
a
s
t
i
c
 
s
t
r
i
p
 
i
n
s
e
r
t
s
,
 
c
o
l
o
r
e
d
 
g
r
e
e
n
,
 
s
o
 
t
h
a
t
 
v
i
s
i
b
i
l
i
t
y
 
t
h
r
o
u
g
h
 
t
h
e
 
f
e
n
c
e
 

i
s
 
o
b
s
t
r
u
c
t
e
d
.
 
 
F
e
n
c
e
 
p
o
s
t
s
 
m
a
y
 
b
e
 
d
r
i
v
e
n
,
 
i
n
 
l
i
e
u
 
o
f
 
c
o
n
c
r
e
t
e
 
b
a
s
e
s
,
 

w
h
e
r
e
 
s
o
i
l
 
c
o
n
d
i
t
i
o
n
s
 
p
e
r
m
i
t
.

3
.
5
.
4
 
 
 
A
p
p
e
a
r
a
n
c
e
 
o
f
 
T
r
a
i
l
e
r
s

a
.
 
 
T
r
a
i
l
e
r
s
 
u
t
i
l
i
z
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
f
o
r
 
a
d
m
i
n
i
s
t
r
a
t
i
v
e
 
o
r
 
m
a
t
e
r
i
a
l
 

s
t
o
r
a
g
e
 
p
u
r
p
o
s
e
s
 
m
u
s
t
 
p
r
e
s
e
n
t
 
a
 
c
l
e
a
n
 
a
n
d
 
n
e
a
t
 
e
x
t
e
r
i
o
r
 
a
p
p
e
a
r
a
n
c
e
 
a
n
d
 

b
e
 
i
n
 
a
 
s
t
a
t
e
 
o
f
 
g
o
o
d
 
r
e
p
a
i
r
.

S
E
C
T
I
O
N
 
0
1
 
5
0
 
0
0
 
 
P
a
g
e
 
5



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
5
.
5
 
 
 
M
a
i
n
t
e
n
a
n
c
e
 
o
f
 
S
t
o
r
a
g
e
 
A
r
e
a

a
.
 
 
K
e
e
p
 
f
e
n
c
i
n
g
 
i
n
 
a
 
s
t
a
t
e
 
o
f
 
g
o
o
d
 
r
e
p
a
i
r
 
a
n
d
 
p
r
o
p
e
r
 
a
l
i
g
n
m
e
n
t
.
 
 
G
r
a
s
s
e
d
 

o
r
 
u
n
p
a
v
e
d
 
a
r
e
a
s
,
 
w
h
i
c
h
 
a
r
e
 
n
o
t
 
e
s
t
a
b
l
i
s
h
e
d
 
r
o
a
d
w
a
y
s
,
 
w
i
l
l
 
b
e
 
c
o
v
e
r
e
d
 

w
i
t
h
 
a
 
l
a
y
e
r
 
o
f
 
g
r
a
v
e
l
 
a
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
p
r
e
v
e
n
t
 
r
u
t
t
i
n
g
 
a
n
d
 
t
h
e
 

t
r
a
c
k
i
n
g
 
o
f
 
m
u
d
 
o
n
t
o
 
p
a
v
e
d
 
o
r
 
e
s
t
a
b
l
i
s
h
e
d
 
r
o
a
d
w
a
y
s
,
 
s
h
o
u
l
d
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
 
e
l
e
c
t
 
t
o
 
t
r
a
v
e
r
s
e
 
t
h
e
m
 
w
i
t
h
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
o
r
 
o
t
h
e
r
 

v
e
h
i
c
l
e
s
;
 
g
r
a
v
e
l
 
g
r
a
d
a
t
i
o
n
 
w
i
l
l
 
b
e
 
a
t
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
d
i
s
c
r
e
t
i
o
n
.
 
 

M
o
w
 
a
n
d
 
m
a
i
n
t
a
i
n
 
g
r
a
s
s
 
l
o
c
a
t
e
d
 
w
i
t
h
i
n
 
t
h
e
 
b
o
u
n
d
a
r
i
e
s
 
o
f
 
t
h
e
 

c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
 
f
o
r
 
t
h
e
 
d
u
r
a
t
i
o
n
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
.
 
 
G
r
a
s
s
 
a
n
d
 

v
e
g
e
t
a
t
i
o
n
 
a
l
o
n
g
 
f
e
n
c
e
s
,
 
b
u
i
l
d
i
n
g
s
,
 
u
n
d
e
r
 
t
r
a
i
l
e
r
s
,
 
a
n
d
 
i
n
 
a
r
e
a
s
 
n
o
t
 

a
c
c
e
s
s
i
b
l
e
 
t
o
 
m
o
w
e
r
s
 
w
i
l
l
 
b
e
 
e
d
g
e
d
 
o
r
 
t
r
i
m
m
e
d
 
n
e
a
t
l
y
.

3
.
6
 
 
 
E
N
G
I
N
E
E
R
'
S
 
F
I
E
L
D
 
O
F
F
I
C
E

3
.
6
.
1
 
 
 
R
e
s
i
d
e
n
t
 
E
n
g
i
n
e
e
r
'
s
 
O
f
f
i
c
e

P
r
o
v
i
d
e
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
R
e
s
i
d
e
n
t
 
E
n
g
i
n
e
e
r
 
w
i
t
h
 
a
n
 
o
f
f
i
c
e
 
f
u
r
n
i
s
h
e
d
 
w
i
t
h
 
a
 

d
o
o
r
 
a
n
d
 
w
i
n
d
o
w
 
s
e
c
u
r
i
t
y
 
p
a
c
k
a
g
e
,
 
 
l
o
c
a
t
e
d
 
w
h
e
r
e
 
d
i
r
e
c
t
e
d
 
a
n
d
 
p
r
o
v
i
d
i
n
g
 

a
i
r
 
c
o
n
d
i
t
i
o
n
i
n
g
,
 
 
h
e
a
t
,
 
e
l
e
c
t
r
i
c
 
l
i
g
h
t
 
a
n
d
 
p
o
w
e
r
,
 
a
n
d
 
t
o
i
l
e
t
 
f
a
c
i
l
i
t
i
e
s
 

c
o
n
s
i
s
t
i
n
g
 
o
f
 
o
n
e
 
l
a
v
a
t
o
r
y
 
a
n
d
 
o
n
e
 
w
a
t
e
r
 
c
l
o
s
e
t
 
c
o
m
p
l
e
t
e
 
w
i
t
h
 
c
o
n
n
e
c
t
i
o
n
s
 

t
o
 
w
a
t
e
r
 
a
n
d
 
s
e
w
e
r
 
m
a
i
n
s
 
i
f
 
a
v
a
i
l
a
b
l
e
 
o
r
 
a
 
p
o
r
t
a
b
l
e
 
t
o
i
l
e
t
 
w
i
t
h
 
h
a
n
d
 

w
a
s
h
i
n
g
 
s
t
a
t
i
o
n
.
 
 
U
t
i
l
i
t
i
e
s
 
w
i
l
l
 
b
e
 
c
o
n
n
e
c
t
e
d
 
a
n
d
 
d
i
s
c
o
n
n
e
c
t
e
d
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
l
o
c
a
l
 
c
o
d
e
s
 
a
n
d
 
t
o
 
t
h
e
 
s
a
t
i
s
f
a
c
t
i
o
n
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
.

3
.
6
.
2
 
 
 
T
r
a
i
l
e
r
-
T
y
p
e
 
M
o
b
i
l
e
 
O
f
f
i
c
e

T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
m
a
y
,
 
a
t
 
i
t
s
 
o
p
t
i
o
n
,
 
f
u
r
n
i
s
h
 
a
n
d
 
m
a
i
n
t
a
i
n
 
a
 
t
r
a
i
l
e
r
-
t
y
p
e
 

m
o
b
i
l
e
 
o
f
f
i
c
e
 
a
c
c
e
p
t
a
b
l
e
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
n
d
 
p
r
o
v
i
d
i
n
g
 
a
s
 
a
 

m
i
n
i
m
u
m
 
t
h
e
 
f
a
c
i
l
i
t
i
e
s
 
s
p
e
c
i
f
i
e
d
 
a
b
o
v
e
.
 
 
S
e
c
u
r
e
l
y
 
a
n
c
h
o
r
 
t
h
e
 
t
r
a
i
l
e
r
 
t
o
 

t
h
e
 
g
r
o
u
n
d
 
a
t
 
a
l
l
 
f
o
u
r
 
c
o
r
n
e
r
s
 
t
o
 
g
u
a
r
d
 
a
g
a
i
n
s
t
 
m
o
v
e
m
e
n
t
 
d
u
r
i
n
g
 
h
i
g
h
 
w
i
n
d
s
.

3
.
7
 
 
 
T
E
M
P
O
R
A
R
Y
 
P
R
O
J
E
C
T
 
S
A
F
E
T
Y
 
F
E
N
C
I
N
G

A
s
 
s
o
o
n
 
a
s
 
p
r
a
c
t
i
c
a
b
l
e
,
 
b
u
t
 
n
o
t
 
l
a
t
e
r
 
t
h
a
n
 
1
5
 
d
a
y
s
 
a
f
t
e
r
 
t
h
e
 
d
a
t
e
 

e
s
t
a
b
l
i
s
h
e
d
 
f
o
r
 
c
o
m
m
e
n
c
e
m
e
n
t
 
o
f
 
w
o
r
k
,
 
f
u
r
n
i
s
h
 
a
n
d
 
e
r
e
c
t
 
t
e
m
p
o
r
a
r
y
 
p
r
o
j
e
c
t
 

s
a
f
e
t
y
 
f
e
n
c
i
n
g
 
a
t
 
t
h
e
 
w
o
r
k
 
s
i
t
e
.
 
 
M
a
i
n
t
a
i
n
 
t
h
e
 
s
a
f
e
t
y
 
f
e
n
c
i
n
g
 
d
u
r
i
n
g
 
t
h
e
 

l
i
f
e
 
o
f
 
t
h
e
 
c
o
n
t
r
a
c
t
 
a
n
d
,
 
u
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
a
n
d
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
e
 
w
o
r
k
,
 
w
i
l
l
 

b
e
c
o
m
e
 
t
h
e
 
p
r
o
p
e
r
t
y
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
a
n
d
 
b
e
 
r
e
m
o
v
e
d
 
f
r
o
m
 
t
h
e
 
w
o
r
k
 
s
i
t
e
.

3
.
8
 
 
 
D
U
M
P
S
T
E
R
S

E
q
u
i
p
 
d
u
m
p
s
t
e
r
s
 
w
i
t
h
 
a
 
s
e
c
u
r
e
 
c
o
v
e
r
 
a
n
d
 
p
a
i
n
t
 
t
h
e
 
s
t
a
n
d
a
r
d
 
i
n
s
t
a
l
l
a
t
i
o
n
 

c
o
l
o
r
.
 
 
K
e
e
p
 
d
u
m
p
s
t
e
r
 
c
l
o
s
e
d
,
 
e
x
c
e
p
t
 
w
h
e
n
 
b
e
i
n
g
 
l
o
a
d
e
d
 
w
i
t
h
 
t
r
a
s
h
 
a
n
d
 

d
e
b
r
i
s
.
 
 
L
o
c
a
t
e
 
d
u
m
p
s
t
e
r
s
 
b
e
h
i
n
d
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
f
e
n
c
e
 
o
r
 
o
u
t
 
o
f
 
t
h
e
 

p
u
b
l
i
c
 
v
i
e
w
.
 
 
E
m
p
t
y
 
s
i
t
e
 
d
u
m
p
s
t
e
r
s
 
a
t
 
l
e
a
s
t
 
o
n
c
e
 
a
 
w
e
e
k
,
 
o
r
 
a
s
 
n
e
e
d
e
d
 
t
o
 

k
e
e
p
 
t
h
e
 
s
i
t
e
 
f
r
e
e
 
o
f
 
d
e
b
r
i
s
 
a
n
d
 
t
r
a
s
h
.
 
 
I
f
 
n
e
c
e
s
s
a
r
y
,
 
p
r
o
v
i
d
e
 
5
5
 
g
a
l
l
o
n
 

t
r
a
s
h
 
c
o
n
t
a
i
n
e
r
s
 
p
a
i
n
t
e
d
 
t
h
e
 
d
a
r
k
e
r
 
i
n
s
t
a
l
l
a
t
i
o
n
 
c
o
l
o
r
 
t
o
 
c
o
l
l
e
c
t
 
d
e
b
r
i
s
 

i
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
 
a
r
e
a
.
 
 
F
o
r
 
l
a
r
g
e
 
d
e
m
o
l
i
t
i
o
n
s
,
 
l
a
r
g
e
 
d
u
m
p
s
t
e
r
s
 

w
i
t
h
o
u
t
 
l
i
d
s
 
a
r
e
 
a
c
c
e
p
t
a
b
l
e
,
 
b
u
t
 
m
u
s
t
 
n
o
t
 
h
a
v
e
 
d
e
b
r
i
s
 
h
i
g
h
e
r
 
t
h
a
n
 
t
h
e
 

s
i
d
e
s
 
b
e
f
o
r
e
 
e
m
p
t
y
i
n
g
.

3
.
9
 
 
 
C
L
E
A
N
U
P

R
e
m
o
v
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
d
e
b
r
i
s
,
 
w
a
s
t
e
 
m
a
t
e
r
i
a
l
s
,
 
p
a
c
k
a
g
i
n
g
 
m
a
t
e
r
i
a
l
 
a
n
d
 
t
h
e
 

l
i
k
e
 
f
r
o
m
 
t
h
e
 
w
o
r
k
 
s
i
t
e
 
d
a
i
l
y
.
 
 
A
n
y
 
d
i
r
t
 
o
r
 
m
u
d
 
w
h
i
c
h
 
i
s
 
t
r
a
c
k
e
d
 
o
n
t
o
 

p
a
v
e
d
 
o
r
 
s
u
r
f
a
c
e
d
 
r
o
a
d
w
a
y
s
 
m
u
s
t
 
b
e
 
c
l
e
a
n
e
d
 
a
w
a
y
.
 
 
S
t
o
r
e
 
a
n
y
 
s
a
l
v
a
g
e
a
b
l
e
 

m
a
t
e
r
i
a
l
s
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
d
e
m
o
l
i
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
 
w
i
t
h
i
n
 
t
h
e
 
f
e
n
c
e
d
 
a
r
e
a
 

S
E
C
T
I
O
N
 
0
1
 
5
0
 
0
0
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

d
e
s
c
r
i
b
e
d
 
a
b
o
v
e
 
o
r
 
a
t
 
t
h
e
 
s
u
p
p
l
e
m
e
n
t
a
l
 
s
t
o
r
a
g
e
 
a
r
e
a
.
 
 
N
e
a
t
l
y
 
s
t
a
c
k
 
s
t
o
r
e
d
 

m
a
t
e
r
i
a
l
s
 
n
o
t
 
i
n
 
t
r
a
i
l
e
r
s
,
 
w
h
e
t
h
e
r
 
n
e
w
 
o
r
 
s
a
l
v
a
g
e
d
.

3
.
1
0
 
 
 
R
E
S
T
O
R
A
T
I
O
N
 
O
F
 
S
T
O
R
A
G
E
 
A
R
E
A

U
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
r
e
m
o
v
e
 
t
h
e
 
b
u
l
l
e
t
i
n
 
b
o
a
r
d
,
 
s
i
g
n
s
,
 

b
a
r
r
i
c
a
d
e
s
,
 
h
a
u
l
 
r
o
a
d
s
,
 
a
n
d
 
a
n
y
 
o
t
h
e
r
 
t
e
m
p
o
r
a
r
y
 
p
r
o
d
u
c
t
s
 
f
r
o
m
 
t
h
e
 
s
i
t
e
.
 
 

A
f
t
e
r
 
r
e
m
o
v
a
l
 
o
f
 
t
r
a
i
l
e
r
s
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
f
r
o
m
 
w
i
t
h
i
n
 
t
h
e
 
f
e
n
c
e
d
 

a
r
e
a
,
 
r
e
m
o
v
e
 
t
h
e
 
f
e
n
c
e
 
t
h
a
t
 
w
i
l
l
 
b
e
c
o
m
e
 
t
h
e
 
p
r
o
p
e
r
t
y
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
.
 
 

R
e
s
t
o
r
e
 
a
r
e
a
s
 
u
s
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
f
o
r
 
t
h
e
 
s
t
o
r
a
g
e
 
o
f
 
e
q
u
i
p
m
e
n
t
 
o
r
 

m
a
t
e
r
i
a
l
,
 
o
r
 
o
t
h
e
r
 
u
s
e
 
t
o
 
t
h
e
 
o
r
i
g
i
n
a
l
 
o
r
 
b
e
t
t
e
r
 
c
o
n
d
i
t
i
o
n
.
 
 
R
e
m
o
v
e
 
g
r
a
v
e
l
 

u
s
e
d
 
t
o
 
t
r
a
v
e
r
s
e
 
g
r
a
s
s
e
d
 
a
r
e
a
s
 
a
n
d
 
r
e
s
t
o
r
e
 
t
h
e
 
a
r
e
a
 
t
o
 
i
t
s
 
o
r
i
g
i
n
a
l
 

c
o
n
d
i
t
i
o
n
,
 
i
n
c
l
u
d
i
n
g
 
t
o
p
 
s
o
i
l
 
a
n
d
 
s
e
e
d
i
n
g
 
a
s
 
n
e
c
e
s
s
a
r
y
.

 
 
 
 
 
 
 
 
-
-
 
E
n
d
 
o
f
 
S
e
c
t
i
o
n
 
-
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E
C
T
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O
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0
1
 
5
0
 
0
0
 
 
P
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9

T
E
M
P
O
R
A
R
Y
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 
C
O
N
T
R
O
L
S

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
R
E
F
E
R
E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
m
 
a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 

e
x
t
e
n
t
 
r
e
f
e
r
e
n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
t
e
x
t
 
b
y
 

t
h
e
 
b
a
s
i
c
 
d
e
s
i
g
n
a
t
i
o
n
 
o
n
l
y
.

U
.
S
.
 
N
A
T
I
O
N
A
L
 
A
R
C
H
I
V
E
S
 
A
N
D
 
R
E
C
O
R
D
S
 
A
D
M
I
N
I
S
T
R
A
T
I
O
N
 
(
N
A
R
A
)

2
9
 
C
F
R
 
1
9
1
0
.
1
2
0

H
a
z
a
r
d
o
u
s
 
W
a
s
t
e
 
O
p
e
r
a
t
i
o
n
s
 
a
n
d
 
E
m
e
r
g
e
n
c
y
 

R
e
s
p
o
n
s
e

4
0
 
C
F
R
 
1
1
2

O
i
l
 
P
o
l
l
u
t
i
o
n
 
P
r
e
v
e
n
t
i
o
n

4
0
 
C
F
R
 
1
2
2
.
2
6

S
t
o
r
m
 
W
a
t
e
r
 
D
i
s
c
h
a
r
g
e
s
 
(
A
p
p
l
i
c
a
b
l
e
 
t
o
 

S
t
a
t
e
 
N
P
D
E
S
 
P
r
o
g
r
a
m
s
,
 
s
e
e
 
s
e
c
t
i
o
n
 
1
2
3
.
2
5
)

4
0
 
C
F
R
 
2
4
1

G
u
i
d
e
l
i
n
e
s
 
f
o
r
 
D
i
s
p
o
s
a
l
 
o
f
 
S
o
l
i
d
 
W
a
s
t
e

4
0
 
C
F
R
 
2
4
3

G
u
i
d
e
l
i
n
e
s
 
f
o
r
 
t
h
e
 
S
t
o
r
a
g
e
 
a
n
d
 
C
o
l
l
e
c
t
i
o
n
 

o
f
 
R
e
s
i
d
e
n
t
i
a
l
,
 
C
o
m
m
e
r
c
i
a
l
,
 
a
n
d
 

I
n
s
t
i
t
u
t
i
o
n
a
l
 
S
o
l
i
d
 
W
a
s
t
e

4
0
 
C
F
R
 
2
5
8

S
u
b
t
i
t
l
e
 
D
 
L
a
n
d
f
i
l
l
 
R
e
q
u
i
r
e
m
e
n
t
s

4
0
 
C
F
R
 
2
6
0

H
a
z
a
r
d
o
u
s
 
W
a
s
t
e
 
M
a
n
a
g
e
m
e
n
t
 
S
y
s
t
e
m
:
 
 
G
e
n
e
r
a
l

4
0
 
C
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c
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c
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n
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e
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c
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c
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P
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p
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c
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c
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b
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b
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.
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c
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c
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i
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n
c
e
 

w
i
t
h
 
4
0
 
C
F
R
 
2
6
1
.

1
.
2
.
7
 
 
 
H
a
z
a
r
d
o
u
s
 
M
a
t
e
r
i
a
l
s

H
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
s
 
a
s
 
d
e
f
i
n
e
d
 
i
n
 
4
9
 
C
F
R
 
1
7
1
 
a
n
d
 
l
i
s
t
e
d
 
i
n
 
4
9
 
C
F
R
 
1
7
2
.

H
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
 
i
s
 
a
n
y
 
m
a
t
e
r
i
a
l
 
t
h
a
t
:
 
 
I
s
 
r
e
g
u
l
a
t
e
d
 
a
s
 
a
 
h
a
z
a
r
d
o
u
s
 

m
a
t
e
r
i
a
l
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
4
9
 
C
F
R
 
1
7
3
;
 
o
r
 
r
e
q
u
i
r
e
s
 
a
 
S
a
f
e
t
y
 
D
a
t
a
 
S
h
e
e
t
 

(
S
D
S
)
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
2
9
 
C
F
R
 
1
9
1
0
.
1
2
0
;
 
o
r
 
d
u
r
i
n
g
 
e
n
d
 
u
s
e
,
 
t
r
e
a
t
m
e
n
t
,
 

h
a
n
d
l
i
n
g
,
 
p
a
c
k
a
g
i
n
g
,
 
s
t
o
r
a
g
e
,
 
t
r
a
n
s
p
o
r
t
a
t
i
o
n
,
 
o
r
 
d
i
s
p
o
s
a
l
 
m
e
e
t
s
 
o
r
 
h
a
s
 

c
o
m
p
o
n
e
n
t
s
 
t
h
a
t
 
m
e
e
t
 
o
r
 
h
a
v
e
 
p
o
t
e
n
t
i
a
l
 
t
o
 
m
e
e
t
 
t
h
e
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
a
 

h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
a
s
 
d
e
f
i
n
e
d
 
b
y
 
4
0
 
C
F
R
 
2
6
1
 
S
u
b
p
a
r
t
s
 
A
,
 
B
,
 
C
,
 
o
r
 
D
.
 
 

D
e
s
i
g
n
a
t
i
o
n
 
o
f
 
a
 
m
a
t
e
r
i
a
l
 
b
y
 
t
h
i
s
 
d
e
f
i
n
i
t
i
o
n
,
 
w
h
e
n
 
s
e
p
a
r
a
t
e
l
y
 
r
e
g
u
l
a
t
e
d
 
o
r
 

c
o
n
t
r
o
l
l
e
d
 
b
y
 
o
t
h
e
r
 
s
e
c
t
i
o
n
s
 
o
r
 
d
i
r
e
c
t
i
v
e
s
,
 
d
o
e
s
 
n
o
t
 
e
l
i
m
i
n
a
t
e
 
t
h
e
 
n
e
e
d
 

f
o
r
 
a
d
h
e
r
e
n
c
e
 
t
o
 
t
h
a
t
 
h
a
z
a
r
d
-
s
p
e
c
i
f
i
c
 
g
u
i
d
a
n
c
e
 
w
h
i
c
h
 
t
a
k
e
s
 
p
r
e
c
e
d
e
n
c
e
 
o
v
e
r
 

t
h
i
s
 
s
e
c
t
i
o
n
 
f
o
r
 
"
c
o
n
t
r
o
l
"
 
p
u
r
p
o
s
e
s
.
 
 
S
u
c
h
 
m
a
t
e
r
i
a
l
 
i
n
c
l
u
d
e
s
 
a
m
m
u
n
i
t
i
o
n
,
 

w
e
a
p
o
n
s
,
 
e
x
p
l
o
s
i
v
e
 
a
c
t
u
a
t
e
d
 
d
e
v
i
c
e
s
,
 
p
r
o
p
e
l
l
a
n
t
s
,
 
p
y
r
o
t
e
c
h
n
i
c
s
,
 
c
h
e
m
i
c
a
l
 

a
n
d
 
b
i
o
l
o
g
i
c
a
l
 
w
a
r
f
a
r
e
 
m
a
t
e
r
i
a
l
s
,
 
m
e
d
i
c
a
l
 
a
n
d
 
p
h
a
r
m
a
c
e
u
t
i
c
a
l
 
s
u
p
p
l
i
e
s
,
 

m
e
d
i
c
a
l
 
w
a
s
t
e
 
a
n
d
 
i
n
f
e
c
t
i
o
u
s
 
m
a
t
e
r
i
a
l
s
,
 
b
u
l
k
 
f
u
e
l
s
,
 
r
a
d
i
o
a
c
t
i
v
e
 
m
a
t
e
r
i
a
l
s
,
 

a
n
d
 
o
t
h
e
r
 
m
a
t
e
r
i
a
l
s
 
s
u
c
h
 
a
s
 
a
s
b
e
s
t
o
s
,
 
m
e
r
c
u
r
y
,
 
a
n
d
 
p
o
l
y
c
h
l
o
r
i
n
a
t
e
d
 

b
i
p
h
e
n
y
l
s
 
(
P
C
B
s
)
.

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9
 
 
P
a
g
e
 
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
2
.
8
 
 
 
H
a
z
a
r
d
o
u
s
 
W
a
s
t
e

H
a
z
a
r
d
o
u
s
 
W
a
s
t
e
 
i
s
 
a
n
y
 
m
a
t
e
r
i
a
l
 
t
h
a
t
 
m
e
e
t
s
 
t
h
e
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
a
 
s
o
l
i
d
 
w
a
s
t
e
 

a
n
d
 
e
x
h
i
b
i
t
 
a
 
h
a
z
a
r
d
o
u
s
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
 
(
i
g
n
i
t
a
b
i
l
i
t
y
,
 
c
o
r
r
o
s
i
v
i
t
y
,
 

r
e
a
c
t
i
v
i
t
y
,
 
o
r
 
t
o
x
i
c
i
t
y
)
 
a
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
4
0
 
C
F
R
 
2
6
1
,
 
S
u
b
p
a
r
t
 
C
,
 
o
r
 

c
o
n
t
a
i
n
s
 
a
 
l
i
s
t
e
d
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
a
s
 
i
d
e
n
t
i
f
i
e
d
 
i
n
 
4
0
 
C
F
R
 
2
6
1
,
 
S
u
b
p
a
r
t
 
D
.

1
.
2
.
9
 
 
 
L
a
n
d
 
A
p
p
l
i
c
a
t
i
o
n

L
a
n
d
 
A
p
p
l
i
c
a
t
i
o
n
 
m
e
a
n
s
 
s
p
r
e
a
d
i
n
g
 
o
r
 
s
p
r
a
y
i
n
g
 
d
i
s
c
h
a
r
g
e
 
w
a
t
e
r
 
a
t
 
a
 
r
a
t
e
 

t
h
a
t
 
a
l
l
o
w
s
 
t
h
e
 
w
a
t
e
r
 
t
o
 
p
e
r
c
o
l
a
t
e
 
i
n
t
o
 
t
h
e
 
s
o
i
l
.
 
 
N
o
 
s
h
e
e
t
i
n
g
 
a
c
t
i
o
n
,
 

s
o
i
l
 
e
r
o
s
i
o
n
,
 
d
i
s
c
h
a
r
g
e
 
i
n
t
o
 
s
t
o
r
m
 
s
e
w
e
r
s
,
 
d
i
s
c
h
a
r
g
e
 
i
n
t
o
 
d
e
f
i
n
e
d
 
d
r
a
i
n
a
g
e
 

a
r
e
a
s
,
 
o
r
 
d
i
s
c
h
a
r
g
e
 
i
n
t
o
 
t
h
e
 
"
w
a
t
e
r
s
 
o
f
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s
"
 
m
u
s
t
 
o
c
c
u
r
.
 
 

C
o
m
p
l
y
 
w
i
t
h
 
f
e
d
e
r
a
l
,
 
s
t
a
t
e
,
 
a
n
d
 
l
o
c
a
l
 
l
a
w
s
 
a
n
d
 
r
e
g
u
l
a
t
i
o
n
s
.

1
.
2
.
1
0
 
 
 
M
u
n
i
c
i
p
a
l
 
S
e
p
a
r
a
t
e
 
S
t
o
r
m
 
S
e
w
e
r
 
S
y
s
t
e
m
 
(
M
S
4
)
 
P
e
r
m
i
t

M
S
4
 
p
e
r
m
i
t
s
 
a
r
e
 
t
h
o
s
e
 
h
e
l
d
 
b
y
 
i
n
s
t
a
l
l
a
t
i
o
n
s
 
t
o
 
o
b
t
a
i
n
 
N
P
D
E
S
 
p
e
r
m
i
t
 

c
o
v
e
r
a
g
e
 
f
o
r
 
t
h
e
i
r
 
s
t
o
r
m
w
a
t
e
r
 
d
i
s
c
h
a
r
g
e
s
.

1
.
2
.
1
1
 
 
 
N
a
t
i
o
n
a
l
 
P
o
l
l
u
t
a
n
t
 
D
i
s
c
h
a
r
g
e
 
E
l
i
m
i
n
a
t
i
o
n
 
S
y
s
t
e
m
 
(
N
P
D
E
S
)

T
h
e
 
N
P
D
E
S
 
p
e
r
m
i
t
 
p
r
o
g
r
a
m
 
c
o
n
t
r
o
l
s
 
w
a
t
e
r
 
p
o
l
l
u
t
i
o
n
 
b
y
 
r
e
g
u
l
a
t
i
n
g
 
p
o
i
n
t
 

s
o
u
r
c
e
s
 
t
h
a
t
 
d
i
s
c
h
a
r
g
e
 
p
o
l
l
u
t
a
n
t
s
 
i
n
t
o
 
w
a
t
e
r
s
 
o
f
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s
.
 

1
.
2
.
1
2
 
 
 
O
i
l
y
 
W
a
s
t
e

O
i
l
y
 
w
a
s
t
e
 
a
r
e
 
t
h
o
s
e
 
m
a
t
e
r
i
a
l
s
 
t
h
a
t
 
a
r
e
,
 
o
r
 
w
e
r
e
,
 
m
i
x
e
d
 
w
i
t
h
 
P
e
t
r
o
l
e
u
m
,
 

O
i
l
s
,
 
a
n
d
 
L
u
b
r
i
c
a
n
t
s
 
(
P
O
L
s
)
 
a
n
d
 
h
a
v
e
 
b
e
c
o
m
e
 
s
e
p
a
r
a
t
e
d
 
f
r
o
m
 
t
h
a
t
 
P
O
L
s
.
 
 

O
i
l
y
 
w
a
s
t
e
s
 
a
l
s
o
 
m
e
a
n
s
 
m
a
t
e
r
i
a
l
s
,
 
i
n
c
l
u
d
i
n
g
 
w
a
s
t
e
w
a
t
e
r
s
,
 
c
e
n
t
r
i
f
u
g
e
 

s
o
l
i
d
s
,
 
f
i
l
t
e
r
 
r
e
s
i
d
u
e
s
 
o
r
 
s
l
u
d
g
e
s
,
 
b
o
t
t
o
m
 
s
e
d
i
m
e
n
t
s
,
 
t
a
n
k
 
b
o
t
t
o
m
s
,
 
a
n
d
 

s
o
r
b
e
n
t
s
 
w
h
i
c
h
 
h
a
v
e
 
c
o
m
e
 
i
n
t
o
 
c
o
n
t
a
c
t
 
w
i
t
h
 
a
n
d
 
h
a
v
e
 
b
e
e
n
 
c
o
n
t
a
m
i
n
a
t
e
d
 
b
y
,
 

P
O
L
s
 
a
n
d
 
m
a
y
 
b
e
 
a
p
p
r
o
p
r
i
a
t
e
l
y
 
t
e
s
t
e
d
 
a
n
d
 
d
i
s
c
a
r
d
e
d
 
i
n
 
a
 
m
a
n
n
e
r
 
w
h
i
c
h
 
i
s
 
i
n
 

c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
o
t
h
e
r
 
s
t
a
t
e
 
a
n
d
 
l
o
c
a
l
 
r
e
q
u
i
r
e
m
e
n
t
s
.

T
h
i
s
 
d
e
f
i
n
i
t
i
o
n
 
i
n
c
l
u
d
e
s
 
m
a
t
e
r
i
a
l
s
 
s
u
c
h
 
a
s
 
o
i
l
y
 
r
a
g
s
,
 
"
k
i
t
t
y
 
l
i
t
t
e
r
"
 

s
o
r
b
e
n
t
 
c
l
a
y
 
a
n
d
 
o
r
g
a
n
i
c
 
s
o
r
b
e
n
t
 
m
a
t
e
r
i
a
l
.
 
 
T
h
e
s
e
 
m
a
t
e
r
i
a
l
s
 
m
a
y
 
b
e
 
l
a
n
d
 

f
i
l
l
e
d
 
p
r
o
v
i
d
e
d
 
t
h
a
t
:
 
 
I
t
 
i
s
 
n
o
t
 
p
r
o
h
i
b
i
t
e
d
 
i
n
 
o
t
h
e
r
 
s
t
a
t
e
 
r
e
g
u
l
a
t
i
o
n
s
 
o
r
 

l
o
c
a
l
 
o
r
d
i
n
a
n
c
e
s
;
 
t
h
e
 
a
m
o
u
n
t
 
g
e
n
e
r
a
t
e
d
 
i
s
 
"
d
e
 
m
i
n
i
m
u
s
"
 
(
a
 
s
m
a
l
l
 
a
m
o
u
n
t
)
;
 

i
t
 
i
s
 
t
h
e
 
r
e
s
u
l
t
 
o
f
 
m
i
n
o
r
 
l
e
a
k
s
 
o
r
 
s
p
i
l
l
s
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
n
o
r
m
a
l
 
p
r
o
c
e
s
s
 

o
p
e
r
a
t
i
o
n
s
;
 
a
n
d
 
f
r
e
e
-
f
l
o
w
i
n
g
 
o
i
l
 
h
a
s
 
b
e
e
n
 
r
e
m
o
v
e
d
 
t
o
 
t
h
e
 
p
r
a
c
t
i
c
a
b
l
e
 

e
x
t
e
n
t
 
p
o
s
s
i
b
l
e
.
 
 
L
a
r
g
e
 
q
u
a
n
t
i
t
i
e
s
 
o
f
 
t
h
i
s
 
m
a
t
e
r
i
a
l
,
 
g
e
n
e
r
a
t
e
d
 
a
s
 
a
 
r
e
s
u
l
t
 

o
f
 
a
 
m
a
j
o
r
 
s
p
i
l
l
 
o
r
 
i
n
 
l
i
e
u
 
o
f
 
p
r
o
p
e
r
 
m
a
i
n
t
e
n
a
n
c
e
 
o
f
 
t
h
e
 
p
r
o
c
e
s
s
i
n
g
 

e
q
u
i
p
m
e
n
t
,
 
a
r
e
 
a
 
s
o
l
i
d
 
w
a
s
t
e
.
 
 
A
s
 
a
 
s
o
l
i
d
 
w
a
s
t
e
,
 
p
e
r
f
o
r
m
 
a
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 

d
e
t
e
r
m
i
n
a
t
i
o
n
 
p
r
i
o
r
 
t
o
 
d
i
s
p
o
s
a
l
.
 
 
A
s
 
t
h
i
s
 
c
a
n
 
b
e
 
a
n
 
e
x
p
e
n
s
i
v
e
 
p
r
o
c
e
s
s
,
 
i
t
 

i
s
 
r
e
c
o
m
m
e
n
d
e
d
 
t
h
a
t
 
t
h
i
s
 
t
y
p
e
 
o
f
 
w
a
s
t
e
 
b
e
 
m
i
n
i
m
i
z
e
d
 
t
h
r
o
u
g
h
 
g
o
o
d
 

h
o
u
s
e
k
e
e
p
i
n
g
 
p
r
a
c
t
i
c
e
s
 
a
n
d
 
e
m
p
l
o
y
e
e
 
e
d
u
c
a
t
i
o
n
.

1
.
2
.
1
3
 
 
 
P
e
s
t
i
c
i
d
e

P
e
s
t
i
c
i
d
e
 
i
s
 
a
n
y
 
s
u
b
s
t
a
n
c
e
 
o
r
 
m
i
x
t
u
r
e
 
o
f
 
s
u
b
s
t
a
n
c
e
s
 
i
n
t
e
n
d
e
d
 
f
o
r
 

p
r
e
v
e
n
t
i
n
g
,
 
d
e
s
t
r
o
y
i
n
g
,
 
r
e
p
e
l
l
i
n
g
,
 
o
r
 
m
i
t
i
g
a
t
i
n
g
 
a
n
y
 
p
e
s
t
,
 
o
r
 
i
n
t
e
n
d
e
d
 
f
o
r
 

u
s
e
 
a
s
 
a
 
p
l
a
n
t
 
r
e
g
u
l
a
t
o
r
,
 
d
e
f
o
l
i
a
n
t
 
o
r
 
d
e
s
i
c
c
a
n
t
.

1
.
2
.
1
4
 
 
 
P
e
s
t
i
c
i
d
e
 
T
r
e
a
t
m
e
n
t
 
P
l
a
n

A
 
p
l
a
n
 
f
o
r
 
t
h
e
 
p
r
e
v
e
n
t
i
o
n
,
 
m
o
n
i
t
o
r
i
n
g
,
 
a
n
d
 
c
o
n
t
r
o
l
 
t
o
 
e
l
i
m
i
n
a
t
e
 
p
e
s
t
 

i
n
f
e
s
t
a
t
i
o
n
.
 
 
T
h
e
 
P
e
s
t
i
c
i
d
e
 
T
r
e
a
t
m
e
n
t
 
P
l
a
n
 
s
h
a
l
l
 
b
e
 
s
u
b
m
i
t
t
e
d
 
a
s
 
p
a
r
t
 
o
f
 

t
h
e
 
S
i
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
 
d
e
f
i
n
e
d
 
i
n
 
P
a
r
a
g
r
a
p
h
 
S
I
T
E
 
M
A
N
A
G
E
M
E
N
T
 
P
L
A
N
.
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a
n
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E
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a
v
a
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.
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5
 
 
 
P
e
s
t
s

P
e
s
t
s
 
a
r
e
 
a
r
t
h
r
o
p
o
d
s
,
 
b
i
r
d
s
,
 
r
o
d
e
n
t
s
,
 
n
e
m
a
t
o
d
e
s
,
 
f
u
n
g
i
,
 
b
a
c
t
e
r
i
a
,
 
v
i
r
u
s
e
s
,
 

a
l
g
a
e
,
 
s
n
a
i
l
s
,
 
m
a
r
i
n
e
 
b
o
r
e
r
s
,
 
s
n
a
k
e
s
,
 
w
e
e
d
s
 
a
n
d
 
o
t
h
e
r
 
o
r
g
a
n
i
s
m
s
 
(
e
x
c
e
p
t
 

f
o
r
 
h
u
m
a
n
 
o
r
 
a
n
i
m
a
l
 
d
i
s
e
a
s
e
-
c
a
u
s
i
n
g
 
o
r
g
a
n
i
s
m
s
)
 
t
h
a
t
 
a
d
v
e
r
s
e
l
y
 
a
f
f
e
c
t
 

r
e
a
d
i
n
e
s
s
,
 
m
i
l
i
t
a
r
y
 
o
p
e
r
a
t
i
o
n
s
,
 
o
r
 
t
h
e
 
w
e
l
l
-
b
e
i
n
g
 
o
f
 
p
e
r
s
o
n
n
e
l
 
a
n
d
 

a
n
i
m
a
l
s
;
 
a
t
t
a
c
k
 
o
r
 
d
a
m
a
g
e
 
r
e
a
l
 
p
r
o
p
e
r
t
y
,
 
s
u
p
p
l
i
e
s
,
 
e
q
u
i
p
m
e
n
t
,
 
o
r
 

v
e
g
e
t
a
t
i
o
n
;
 
o
r
 
a
r
e
 
o
t
h
e
r
w
i
s
e
 
u
n
d
e
s
i
r
a
b
l
e
.
 

1
.
2
.
1
6
 
 
 
R
e
g
u
l
a
t
e
d
 
W
a
s
t
e

R
e
g
u
l
a
t
e
d
 
w
a
s
t
e
 
a
r
e
 
s
o
l
i
d
 
w
a
s
t
e
s
 
t
h
a
t
 
h
a
v
e
 
s
p
e
c
i
f
i
c
 
a
d
d
i
t
i
o
n
a
l
 
f
e
d
e
r
a
l
,
 

s
t
a
t
e
,
 
o
r
 
l
o
c
a
l
 
c
o
n
t
r
o
l
s
 
f
o
r
 
h
a
n
d
l
i
n
g
,
 
s
t
o
r
a
g
e
,
 
o
r
 
d
i
s
p
o
s
a
l
.

1
.
2
.
1
7
 
 
 
S
e
d
i
m
e
n
t

S
e
d
i
m
e
n
t
 
i
s
 
s
o
i
l
 
a
n
d
 
o
t
h
e
r
 
d
e
b
r
i
s
 
t
h
a
t
 
h
a
v
e
 
e
r
o
d
e
d
 
a
n
d
 
h
a
v
e
 
b
e
e
n
 

t
r
a
n
s
p
o
r
t
e
d
 
b
y
 
r
u
n
o
f
f
 
w
a
t
e
r
 
o
r
 
w
i
n
d
.

1
.
2
.
1
8
 
 
 
S
o
l
i
d
 
W
a
s
t
e

S
o
l
i
d
 
w
a
s
t
e
 
i
s
 
a
 
s
o
l
i
d
,
 
l
i
q
u
i
d
,
 
s
e
m
i
-
s
o
l
i
d
 
o
r
 
c
o
n
t
a
i
n
e
d
 
g
a
s
e
o
u
s
 
w
a
s
t
e
.
 
 
A
 

s
o
l
i
d
 
w
a
s
t
e
 
c
a
n
 
b
e
 
a
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
,
 
n
o
n
-
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
,
 
o
r
 
n
o
n
-
R
e
s
o
u
r
c
e
 

C
o
n
s
e
r
v
a
t
i
o
n
 
a
n
d
 
R
e
c
o
v
e
r
y
 
A
c
t
 
(
R
C
R
A
)
 
r
e
g
u
l
a
t
e
d
 
w
a
s
t
e
.
 
 
T
y
p
e
s
 
o
f
 
s
o
l
i
d
 

w
a
s
t
e
 
t
y
p
i
c
a
l
l
y
 
g
e
n
e
r
a
t
e
d
 
a
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
s
 
m
a
y
 
i
n
c
l
u
d
e
:

1
.
2
.
1
8
.
1
 
 
 
D
e
b
r
i
s

D
e
b
r
i
s
 
i
s
 
n
o
n
-
h
a
z
a
r
d
o
u
s
 
s
o
l
i
d
 
m
a
t
e
r
i
a
l
 
g
e
n
e
r
a
t
e
d
 
d
u
r
i
n
g
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
,
 

d
e
m
o
l
i
t
i
o
n
,
 
o
r
 
r
e
n
o
v
a
t
i
o
n
 
o
f
 
a
 
s
t
r
u
c
t
u
r
e
 
t
h
a
t
 
e
x
c
e
e
d
s
 
2
.
5
-
i
n
c
h
 
p
a
r
t
i
c
l
e
 

s
i
z
e
 
t
h
a
t
 
i
s
:
 
a
 
m
a
n
u
f
a
c
t
u
r
e
d
 
o
b
j
e
c
t
;
 
p
l
a
n
t
 
o
r
 
a
n
i
m
a
l
 
m
a
t
t
e
r
;
 
o
r
 
n
a
t
u
r
a
l
 

g
e
o
l
o
g
i
c
 
m
a
t
e
r
i
a
l
 
(
f
o
r
 
e
x
a
m
p
l
e
,
 
c
o
b
b
l
e
s
 
a
n
d
 
b
o
u
l
d
e
r
s
)
,
 
b
r
o
k
e
n
 
o
r
 
r
e
m
o
v
e
d
 

c
o
n
c
r
e
t
e
,
 
m
a
s
o
n
r
y
,
 
a
n
d
 
r
o
c
k
 
a
s
p
h
a
l
t
 
p
a
v
i
n
g
;
 
c
e
r
a
m
i
c
s
;
 
r
o
o
f
i
n
g
 
p
a
p
e
r
 
a
n
d
 

s
h
i
n
g
l
e
s
.
 
 
I
n
e
r
t
 
m
a
t
e
r
i
a
l
s
 
m
a
y
 
b
e
 
r
e
i
n
f
o
r
c
e
d
 
w
i
t
h
 
o
r
 
c
o
n
t
a
i
n
 
f
e
r
r
o
u
s
 
w
i
r
e
,
 

r
o
d
s
,
 
a
c
c
e
s
s
o
r
i
e
s
 
a
n
d
 
w
e
l
d
m
e
n
t
s
.
 
 
A
 
m
i
x
t
u
r
e
 
o
f
 
d
e
b
r
i
s
 
a
n
d
 
o
t
h
e
r
 
m
a
t
e
r
i
a
l
 

s
u
c
h
 
a
s
 
s
o
i
l
 
o
r
 
s
l
u
d
g
e
 
i
s
 
a
l
s
o
 
s
u
b
j
e
c
t
 
t
o
 
r
e
g
u
l
a
t
i
o
n
 
a
s
 
d
e
b
r
i
s
 
i
f
 
t
h
e
 

m
i
x
t
u
r
e
 
i
s
 
c
o
m
p
r
i
s
e
d
 
p
r
i
m
a
r
i
l
y
 
o
f
 
d
e
b
r
i
s
 
b
y
 
v
o
l
u
m
e
,
 
b
a
s
e
d
 
o
n
 
v
i
s
u
a
l
 

i
n
s
p
e
c
t
i
o
n
.

1
.
2
.
1
8
.
2
 
 
 
G
r
e
e
n
 
W
a
s
t
e

G
r
e
e
n
 
w
a
s
t
e
 
i
s
 
t
h
e
 
v
e
g
e
t
a
t
i
v
e
 
m
a
t
t
e
r
 
f
r
o
m
 
l
a
n
d
s
c
a
p
i
n
g
,
 
l
a
n
d
 
c
l
e
a
r
i
n
g
 
a
n
d
 

g
r
u
b
b
i
n
g
,
 
i
n
c
l
u
d
i
n
g
,
 
b
u
t
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
,
 
g
r
a
s
s
,
 
b
u
s
h
e
s
,
 
s
c
r
u
b
s
,
 
s
m
a
l
l
 

t
r
e
e
s
 
a
n
d
 
s
a
p
l
i
n
g
s
,
 
t
r
e
e
 
s
t
u
m
p
s
 
a
n
d
 
p
l
a
n
t
 
r
o
o
t
s
.
 
 
M
a
r
k
e
t
a
b
l
e
 
t
r
e
e
s
,
 

g
r
a
s
s
e
s
 
a
n
d
 
p
l
a
n
t
s
 
t
h
a
t
 
a
r
e
 
i
n
d
i
c
a
t
e
d
 
t
o
 
r
e
m
a
i
n
,
 
b
e
 
r
e
-
l
o
c
a
t
e
d
,
 
o
r
 
b
e
 

r
e
-
u
s
e
d
 
a
r
e
 
n
o
t
 
i
n
c
l
u
d
e
d
.

1
.
2
.
1
8
.
3
 
 
 
M
a
t
e
r
i
a
l
 
n
o
t
 
r
e
g
u
l
a
t
e
d
 
a
s
 
s
o
l
i
d
 
w
a
s
t
e

M
a
t
e
r
i
a
l
 
n
o
t
 
r
e
g
u
l
a
t
e
d
 
a
s
 
s
o
l
i
d
 
w
a
s
t
e
 
i
s
 
n
u
c
l
e
a
r
 
s
o
u
r
c
e
 
o
r
 
b
y
p
r
o
d
u
c
t
 

m
a
t
e
r
i
a
l
s
 
r
e
g
u
l
a
t
e
d
 
u
n
d
e
r
 
t
h
e
 
F
e
d
e
r
a
l
 
A
t
o
m
i
c
 
E
n
e
r
g
y
 
A
c
t
 
o
f
 
1
9
5
4
 
a
s
 

a
m
e
n
d
e
d
;
 
s
u
s
p
e
n
d
e
d
 
o
r
 
d
i
s
s
o
l
v
e
d
 
m
a
t
e
r
i
a
l
s
 
i
n
 
d
o
m
e
s
t
i
c
 
s
e
w
a
g
e
 
e
f
f
l
u
e
n
t
 
o
r
 

i
r
r
i
g
a
t
i
o
n
 
r
e
t
u
r
n
 
f
l
o
w
s
,
 
o
r
 
o
t
h
e
r
 
r
e
g
u
l
a
t
e
d
 
p
o
i
n
t
 
s
o
u
r
c
e
 
d
i
s
c
h
a
r
g
e
s
;
 

r
e
g
u
l
a
t
e
d
 
a
i
r
 
e
m
i
s
s
i
o
n
s
;
 
a
n
d
 
f
l
u
i
d
s
 
o
r
 
w
a
s
t
e
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
n
a
t
u
r
a
l
 
g
a
s
 

o
r
 
c
r
u
d
e
 
o
i
l
 
e
x
p
l
o
r
a
t
i
o
n
 
o
r
 
p
r
o
d
u
c
t
i
o
n
.

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9
 
 
P
a
g
e
 
5



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
2
.
1
8
.
4
 
 
 
N
o
n
-
H
a
z
a
r
d
o
u
s
 
W
a
s
t
e

N
o
n
-
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
i
s
 
w
a
s
t
e
 
t
h
a
t
 
i
s
 
e
x
c
l
u
d
e
d
 
f
r
o
m
,
 
o
r
 
d
o
e
s
 
n
o
t
 
m
e
e
t
,
 

h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
c
r
i
t
e
r
i
a
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
4
0
 
C
F
R
 
2
6
3
.

1
.
2
.
1
8
.
5
 
 
 
R
e
c
y
c
l
a
b
l
e
s

R
e
c
y
c
l
a
b
l
e
s
 
a
r
e
 
m
a
t
e
r
i
a
l
s
,
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
a
s
s
e
m
b
l
i
e
s
 
s
u
c
h
 
a
s
 
d
o
o
r
s
,
 

w
i
n
d
o
w
s
,
 
d
o
o
r
 
a
n
d
 
w
i
n
d
o
w
 
f
r
a
m
e
s
,
 
p
l
u
m
b
i
n
g
 
f
i
x
t
u
r
e
s
,
 
g
l
a
z
i
n
g
 
a
n
d
 
m
i
r
r
o
r
s
 

t
h
a
t
 
a
r
e
 
r
e
c
o
v
e
r
e
d
 
a
n
d
 
s
o
l
d
 
a
s
 
r
e
c
y
c
l
a
b
l
e
,
 
w
i
r
i
n
g
,
 
a
n
d
 
s
t
r
u
c
t
u
r
a
l
 

c
o
m
p
o
n
e
n
t
s
.
 
 
I
t
 
a
l
s
o
 
i
n
c
l
u
d
e
s
 
c
o
m
m
e
r
c
i
a
l
-
g
r
a
d
e
 
r
e
f
r
i
g
e
r
a
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 

w
i
t
h
 
F
r
e
o
n
 
r
e
m
o
v
e
d
,
 
h
o
u
s
e
h
o
l
d
 
a
p
p
l
i
a
n
c
e
s
 
w
h
e
r
e
 
t
h
e
 
b
a
s
i
c
 
m
a
t
e
r
i
a
l
 
c
o
n
t
e
n
t
 

i
s
 
m
e
t
a
l
,
 
c
l
e
a
n
 
p
o
l
y
e
t
h
y
l
e
n
e
 
t
e
r
e
p
h
t
h
a
l
a
t
e
 
b
o
t
t
l
e
s
,
 
c
o
o
k
i
n
g
 
o
i
l
,
 
u
s
e
d
 
f
u
e
l
 

o
i
l
,
 
t
e
x
t
i
l
e
s
,
 
h
i
g
h
-
g
r
a
d
e
 
p
a
p
e
r
 
p
r
o
d
u
c
t
s
 
a
n
d
 
c
o
r
r
u
g
a
t
e
d
 
c
a
r
d
b
o
a
r
d
,
 

s
t
a
c
k
a
b
l
e
 
p
a
l
l
e
t
s
 
i
n
 
g
o
o
d
 
c
o
n
d
i
t
i
o
n
,
 
c
l
e
a
n
 
c
r
a
t
i
n
g
 
m
a
t
e
r
i
a
l
,
 
a
n
d
 
c
l
e
a
n
 

r
u
b
b
e
r
/
v
e
h
i
c
l
e
 
t
i
r
e
s
.
 
 
M
e
t
a
l
 
m
e
e
t
i
n
g
 
t
h
e
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
l
e
a
d
 
c
o
n
t
a
m
i
n
a
t
e
d
 

o
r
 
l
e
a
d
 
b
a
s
e
d
 
p
a
i
n
t
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
y
 
n
o
t
 
b
e
 
i
n
c
l
u
d
e
d
 
a
s
 
r
e
c
y
c
l
a
b
l
e
 
i
f
 
s
o
l
d
 

t
o
 
a
 
s
c
r
a
p
 
m
e
t
a
l
 
c
o
m
p
a
n
y
.
 
 
P
a
i
n
t
 
c
a
n
s
 
t
h
a
t
 
m
e
e
t
 
t
h
e
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
e
m
p
t
y
 

c
o
n
t
a
i
n
e
r
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
4
0
 
C
F
R
 
2
6
1
.
7
 
m
a
y
 
b
e
 
i
n
c
l
u
d
e
d
 
a
s
 
r
e
c
y
c
l
a
b
l
e
 

i
f
 
s
o
l
d
 
t
o
 
a
 
s
c
r
a
p
 
m
e
t
a
l
 
c
o
m
p
a
n
y
.

1
.
2
.
1
8
.
6
 
 
 
S
u
r
p
l
u
s
 
S
o
i
l

S
u
r
p
l
u
s
 
s
o
i
l
 
i
s
 
e
x
i
s
t
i
n
g
 
s
o
i
l
 
t
h
a
t
 
i
s
 
i
n
 
e
x
c
e
s
s
 
o
f
 
w
h
a
t
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 

t
h
i
s
 
w
o
r
k
,
 
i
n
c
l
u
d
i
n
g
 
a
g
g
r
e
g
a
t
e
s
 
i
n
t
e
n
d
e
d
,
 
b
u
t
 
n
o
t
 
u
s
e
d
,
 
f
o
r
 
o
n
-
s
i
t
e
 
m
i
x
i
n
g
 

o
f
 
c
o
n
c
r
e
t
e
,
 
m
o
r
t
a
r
s
,
 
a
n
d
 
p
a
v
i
n
g
.
 
 
C
o
n
t
a
m
i
n
a
t
e
d
 
s
o
i
l
 
m
e
e
t
i
n
g
 
t
h
e
 

d
e
f
i
n
i
t
i
o
n
 
o
f
 
h
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
 
o
r
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
i
s
 
n
o
t
 
i
n
c
l
u
d
e
d
 
a
n
d
 

m
u
s
t
 
b
e
 
m
a
n
a
g
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
p
a
r
a
g
r
a
p
h
 
H
A
Z
A
R
D
O
U
S
 
M
A
T
E
R
I
A
L
 
M
A
N
A
G
E
M
E
N
T
.

1
.
2
.
1
8
.
7
 
 
 
S
c
r
a
p
 
M
e
t
a
l

T
h
i
s
 
i
n
c
l
u
d
e
s
 
s
c
r
a
p
 
a
n
d
 
e
x
c
e
s
s
 
f
e
r
r
o
u
s
 
a
n
d
 
n
o
n
-
f
e
r
r
o
u
s
 
m
e
t
a
l
s
 
s
u
c
h
 
a
s
 

r
e
i
n
f
o
r
c
i
n
g
 
s
t
e
e
l
,
 
s
t
r
u
c
t
u
r
a
l
 
s
h
a
p
e
s
,
 
p
i
p
e
,
 
a
n
d
 
w
i
r
e
 
t
h
a
t
 
a
r
e
 
r
e
c
o
v
e
r
e
d
 
o
r
 

c
o
l
l
e
c
t
e
d
 
a
n
d
 
d
i
s
p
o
s
e
d
 
o
f
 
a
s
 
s
c
r
a
p
.
 
 
S
c
r
a
p
 
m
e
t
a
l
 
m
e
e
t
i
n
g
 
t
h
e
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 

h
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
 
o
r
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
i
s
 
n
o
t
 
i
n
c
l
u
d
e
d
.

1
.
2
.
1
8
.
8
 
 
 
W
o
o
d

W
o
o
d
 
i
s
 
d
i
m
e
n
s
i
o
n
 
a
n
d
 
n
o
n
-
d
i
m
e
n
s
i
o
n
 
l
u
m
b
e
r
,
 
p
l
y
w
o
o
d
,
 
c
h
i
p
b
o
a
r
d
,
 

h
a
r
d
b
o
a
r
d
.
 
 
T
r
e
a
t
e
d
 
o
r
 
p
a
i
n
t
e
d
 
w
o
o
d
 
t
h
a
t
 
m
e
e
t
s
 
t
h
e
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
l
e
a
d
 

c
o
n
t
a
m
i
n
a
t
e
d
 
o
r
 
l
e
a
d
 
b
a
s
e
d
 
c
o
n
t
a
m
i
n
a
t
e
d
 
p
a
i
n
t
 
i
s
 
n
o
t
 
i
n
c
l
u
d
e
d
.
 
 
T
r
e
a
t
e
d
 

w
o
o
d
 
i
n
c
l
u
d
e
s
,
 
b
u
t
 
i
s
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
,
 
l
u
m
b
e
r
,
 
u
t
i
l
i
t
y
 
p
o
l
e
s
,
 
c
r
o
s
s
t
i
e
s
,
 

a
n
d
 
o
t
h
e
r
 
w
o
o
d
 
p
r
o
d
u
c
t
s
 
w
i
t
h
 
c
h
e
m
i
c
a
l
 
t
r
e
a
t
m
e
n
t
.

1
.
2
.
1
9
 
 
 
S
u
r
f
a
c
e
 
D
i
s
c
h
a
r
g
e

S
u
r
f
a
c
e
 
d
i
s
c
h
a
r
g
e
 
m
e
a
n
s
 
d
i
s
c
h
a
r
g
e
 
o
f
 
w
a
t
e
r
 
i
n
t
o
 
d
r
a
i
n
a
g
e
 
d
i
t
c
h
e
s
,
 
s
t
o
r
m
 

s
e
w
e
r
s
,
 
c
r
e
e
k
s
 
o
r
 
"
w
a
t
e
r
s
 
o
f
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s
"
.
 
 
S
u
r
f
a
c
e
 
d
i
s
c
h
a
r
g
e
s
 
a
r
e
 

d
i
s
c
r
e
t
e
,
 
i
d
e
n
t
i
f
i
a
b
l
e
 
s
o
u
r
c
e
s
 
a
n
d
 
r
e
q
u
i
r
e
 
a
 
p
e
r
m
i
t
 
f
r
o
m
 
t
h
e
 
g
o
v
e
r
n
i
n
g
 

a
g
e
n
c
y
.
 
 
C
o
m
p
l
y
 
w
i
t
h
 
f
e
d
e
r
a
l
,
 
s
t
a
t
e
,
 
a
n
d
 
l
o
c
a
l
 
l
a
w
s
 
a
n
d
 
r
e
g
u
l
a
t
i
o
n
s
.

1
.
2
.
2
0
 
 
 
W
a
s
t
e
w
a
t
e
r

W
a
s
t
e
w
a
t
e
r
 
i
s
 
t
h
e
 
u
s
e
d
 
w
a
t
e
r
 
a
n
d
 
s
o
l
i
d
s
 
f
r
o
m
 
a
 
c
o
m
m
u
n
i
t
y
 
t
h
a
t
 
f
l
o
w
 
t
o
 
a
 

t
r
e
a
t
m
e
n
t
 
p
l
a
n
t
.

1
.
2
.
2
0
.
1
 
 
 
S
t
o
r
m
w
a
t
e
r

S
t
o
r
m
w
a
t
e
r
 
i
s
 
a
n
y
 
p
r
e
c
i
p
i
t
a
t
i
o
n
 
i
n
 
a
n
 
u
r
b
a
n
 
o
r
 
s
u
b
u
r
b
a
n
 
a
r
e
a
 
t
h
a
t
 
d
o
e
s
 
n
o
t
 

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9
 
 
P
a
g
e
 
6



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

e
v
a
p
o
r
a
t
e
 
o
r
 
s
o
a
k
 
i
n
t
o
 
t
h
e
 
g
r
o
u
n
d
,
 
b
u
t
 
i
n
s
t
e
a
d
 
c
o
l
l
e
c
t
s
 
a
n
d
 
f
l
o
w
s
 
i
n
t
o
 

s
t
o
r
m
 
d
r
a
i
n
s
,
 
r
i
v
e
r
s
,
 
a
n
d
 
s
t
r
e
a
m
s
.

1
.
2
.
2
1
 
 
 
W
a
t
e
r
s
 
o
f
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s

W
a
t
e
r
s
 
o
f
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s
 
m
e
a
n
s
 
F
e
d
e
r
a
l
l
y
 
j
u
r
i
s
d
i
c
t
i
o
n
a
l
 
w
a
t
e
r
s
,
 

i
n
c
l
u
d
i
n
g
 
w
e
t
l
a
n
d
s
,
 
t
h
a
t
 
a
r
e
 
s
u
b
j
e
c
t
 
t
o
 
r
e
g
u
l
a
t
i
o
n
 
u
n
d
e
r
 
S
e
c
t
i
o
n
 
4
0
4
 
o
f
 

t
h
e
 
C
l
e
a
n
 
W
a
t
e
r
 
A
c
t
 
o
r
 
n
a
v
i
g
a
b
l
e
 
w
a
t
e
r
s
,
 
a
s
 
d
e
f
i
n
e
d
 
u
n
d
e
r
 
t
h
e
 
R
i
v
e
r
s
 
a
n
d
 

H
a
r
b
o
r
s
 
A
c
t
.

1
.
2
.
2
2
 
 
 
W
e
t
l
a
n
d
s

W
e
t
l
a
n
d
s
 
a
r
e
 
t
h
o
s
e
 
a
r
e
a
s
 
t
h
a
t
 
a
r
e
 
i
n
u
n
d
a
t
e
d
 
o
r
 
s
a
t
u
r
a
t
e
d
 
b
y
 
s
u
r
f
a
c
e
 
o
r
 

g
r
o
u
n
d
w
a
t
e
r
 
a
t
 
a
 
f
r
e
q
u
e
n
c
y
 
a
n
d
 
d
u
r
a
t
i
o
n
 
s
u
f
f
i
c
i
e
n
t
 
t
o
 
s
u
p
p
o
r
t
,
 
a
n
d
 
t
h
a
t
 

u
n
d
e
r
 
n
o
r
m
a
l
 
c
i
r
c
u
m
s
t
a
n
c
e
s
 
d
o
 
s
u
p
p
o
r
t
,
 
a
 
p
r
e
v
a
l
e
n
c
e
 
o
f
 
v
e
g
e
t
a
t
i
o
n
 

t
y
p
i
c
a
l
l
y
 
a
d
a
p
t
e
d
 
f
o
r
 
l
i
f
e
 
i
n
 
s
a
t
u
r
a
t
e
d
 
s
o
i
l
 
c
o
n
d
i
t
i
o
n
s
.

1
.
2
.
2
3
 
 
 
U
n
i
v
e
r
s
a
l
 
W
a
s
t
e

T
h
e
 
u
n
i
v
e
r
s
a
l
 
w
a
s
t
e
 
r
e
g
u
l
a
t
i
o
n
s
 
s
t
r
e
a
m
l
i
n
e
 
c
o
l
l
e
c
t
i
o
n
 
r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 

c
e
r
t
a
i
n
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
s
 
i
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
c
a
t
e
g
o
r
i
e
s
:
 
b
a
t
t
e
r
i
e
s
,
 

p
e
s
t
i
c
i
d
e
s
,
 
m
e
r
c
u
r
y
-
c
o
n
t
a
i
n
i
n
g
 
e
q
u
i
p
m
e
n
t
 
(
f
o
r
 
e
x
a
m
p
l
e
,
 
t
h
e
r
m
o
s
t
a
t
s
)
,
 
a
n
d
 

l
a
m
p
s
 
(
f
o
r
 
e
x
a
m
p
l
e
,
 
f
l
u
o
r
e
s
c
e
n
t
 
b
u
l
b
s
)
.
 
 
T
h
e
 
r
u
l
e
 
i
s
 
d
e
s
i
g
n
e
d
 
t
o
 
r
e
d
u
c
e
 

h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
i
n
 
t
h
e
 
m
u
n
i
c
i
p
a
l
 
s
o
l
i
d
 
w
a
s
t
e
 
(
M
S
W
)
 
s
t
r
e
a
m
 
b
y
 
m
a
k
i
n
g
 
i
t
 

e
a
s
i
e
r
 
f
o
r
 
u
n
i
v
e
r
s
a
l
 
w
a
s
t
e
 
h
a
n
d
l
e
r
s
 
t
o
 
c
o
l
l
e
c
t
 
t
h
e
s
e
 
i
t
e
m
s
 
a
n
d
 
s
e
n
d
 
t
h
e
m
 

f
o
r
 
r
e
c
y
c
l
i
n
g
 
o
r
 
p
r
o
p
e
r
 
d
i
s
p
o
s
a
l
.
 
 
T
h
e
s
e
 
r
e
g
u
l
a
t
i
o
n
s
 
c
a
n
 
b
e
 
f
o
u
n
d
 
a
t
 

4
0
 
C
F
R
 
2
7
3
.

1
.
3
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
1
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
b
m
i
t
t
a
l
s

P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
r
v
e
y

P
e
s
t
i
c
i
d
e
 
T
r
e
a
t
m
e
n
t
 
P
l
a
n
;
 
G

S
o
l
i
d
 
W
a
s
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
e
r
m
i
t
;
 
G

R
e
g
u
l
a
t
o
r
y
 
N
o
t
i
f
i
c
a
t
i
o
n
s
;
 
G

S
i
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
;
 
G

E
n
v
i
r
o
n
m
e
n
t
a
l
 
P
r
o
t
e
c
t
i
o
n
 
P
l
a
n
;
 
G

D
i
r
t
 
a
n
d
 
D
u
s
t
 
C
o
n
t
r
o
l
 
P
l
a
n
;
 
G

A
i
r
 
Q
u
a
l
i
t
y
 
M
o
n
i
t
o
r
i
n
g
 
P
l
a
n
;
 
G

S
t
o
r
m
w
a
t
e
r
 
P
o
l
l
u
t
i
o
n
 
P
r
e
v
e
n
t
i
o
n
 
P
l
a
n
;
 
G

E
r
o
s
i
o
n
 
a
n
d
 
S
e
d
i
m
e
n
t
 
C
o
n
t
r
o
l
 
P
l
a
n
;
 
G

S
p
i
l
l
 
P
r
e
v
e
n
t
i
o
n
,
 
C
o
n
t
r
o
l
,
 
a
n
d
 
C
o
u
n
t
e
r
m
e
a
s
u
r
e
s
 
P
l
a
n
;
 
G

E
m
p
l
o
y
e
e
 
T
r
a
i
n
i
n
g
 
R
e
c
o
r
d
s
;
 
G

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9
 
 
P
a
g
e
 
7



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

E
n
v
i
r
o
n
m
e
n
t
a
l
 
M
a
n
a
g
e
r
 
Q
u
a
l
i
f
i
c
a
t
i
o
n
s
;
 
G

S
D
-
0
6
 
T
e
s
t
 
R
e
p
o
r
t
s

I
n
s
p
e
c
t
i
o
n
 
R
e
p
o
r
t
s

S
o
l
i
d
 
W
a
s
t
e
 
M
a
n
a
g
e
m
e
n
t
 
R
e
p
o
r
t
;
 
G

S
D
-
0
7
 
C
e
r
t
i
f
i
c
a
t
e
s

E
m
p
l
o
y
e
e
 
T
r
a
i
n
i
n
g
 
R
e
c
o
r
d
s
;
 
G

E
r
o
s
i
o
n
 
a
n
d
 
S
e
d
i
m
e
n
t
 
C
o
n
t
r
o
l
 
I
n
s
p
e
c
t
o
r
 
Q
u
a
l
i
f
i
c
a
t
i
o
n
s

S
D
-
1
1
 
C
l
o
s
e
o
u
t
 
S
u
b
m
i
t
t
a
l
s

S
t
o
r
m
w
a
t
e
r
 
P
o
l
l
u
t
i
o
n
 
P
r
e
v
e
n
t
i
o
n
 
P
l
a
n
 
C
o
m
p
l
i
a
n
c
e
 
N
o
t
e
b
o
o
k
;
 
G

S
t
o
r
m
w
a
t
e
r
 
N
o
t
i
c
e
 
o
f
 
T
e
r
m
i
n
a
t
i
o
n
 
(
f
o
r
 
N
P
D
E
S
 
c
o
v
e
r
a
g
e
 
u
n
d
e
r
 
t
h
e
 

g
e
n
e
r
a
l
 
p
e
r
m
i
t
 
f
o
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
)
;
 
G

W
a
s
t
e
 
D
e
t
e
r
m
i
n
a
t
i
o
n
 
D
o
c
u
m
e
n
t
a
t
i
o
n
;
 
G

D
i
s
p
o
s
a
l
 
D
o
c
u
m
e
n
t
a
t
i
o
n
 
f
o
r
 
H
a
z
a
r
d
o
u
s
 
a
n
d
 
R
e
g
u
l
a
t
e
d
 
W
a
s
t
e
;
 
G

A
s
s
e
m
b
l
e
d
 
E
m
p
l
o
y
e
e
 
T
r
a
i
n
i
n
g
 
R
e
c
o
r
d
s
;
 
G

S
o
l
i
d
 
W
a
s
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
e
r
m
i
t
;
 
G

S
o
l
i
d
 
W
a
s
t
e
 
M
a
n
a
g
e
m
e
n
t
 
R
e
p
o
r
t
;
 
G

C
o
n
t
r
a
c
t
o
r
 
H
a
z
a
r
d
o
u
s
 
M
a
t
e
r
i
a
l
 
I
n
v
e
n
t
o
r
y
 
L
o
g
;
 
G

H
a
z
a
r
d
o
u
s
 
W
a
s
t
e
/
D
e
b
r
i
s
 
M
a
n
a
g
e
m
e
n
t
;
 
G

R
e
g
u
l
a
t
o
r
y
 
N
o
t
i
f
i
c
a
t
i
o
n
s
;
 
G

S
a
l
e
s
 
D
o
c
u
m
e
n
t
a
t
i
o
n
;
 
G

A
s
-
B
u
i
l
t
 
T
o
p
o
g
r
a
p
h
i
c
 
S
u
r
v
e
y

1
.
4
 
 
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 
P
R
O
T
E
C
T
I
O
N
 
R
E
Q
U
I
R
E
M
E
N
T
S

P
r
o
v
i
d
e
 
a
n
d
 
m
a
i
n
t
a
i
n
,
 
d
u
r
i
n
g
 
t
h
e
 
l
i
f
e
 
o
f
 
t
h
e
 
c
o
n
t
r
a
c
t
,
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 

p
r
o
t
e
c
t
i
o
n
 
a
s
 
d
e
f
i
n
e
d
.
 
 
P
l
a
n
 
f
o
r
 
a
n
d
 
p
r
o
v
i
d
e
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
p
r
o
t
e
c
t
i
v
e
 

m
e
a
s
u
r
e
s
 
t
o
 
c
o
n
t
r
o
l
 
p
o
l
l
u
t
i
o
n
 
t
h
a
t
 
d
e
v
e
l
o
p
s
 
d
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
p
r
a
c
t
i
c
e
.
 
 

P
l
a
n
 
f
o
r
 
a
n
d
 
p
r
o
v
i
d
e
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
p
r
o
t
e
c
t
i
v
e
 
m
e
a
s
u
r
e
s
 
r
e
q
u
i
r
e
d
 
t
o
 
c
o
r
r
e
c
t
 

c
o
n
d
i
t
i
o
n
s
 
t
h
a
t
 
d
e
v
e
l
o
p
 
d
u
r
i
n
g
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
p
e
r
m
a
n
e
n
t
 
o
r
 
t
e
m
p
o
r
a
r
y
 

e
n
v
i
r
o
n
m
e
n
t
a
l
 
f
e
a
t
u
r
e
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
e
 
p
r
o
j
e
c
t
.
 
 
P
r
o
t
e
c
t
 
t
h
e
 

e
n
v
i
r
o
n
m
e
n
t
a
l
 
r
e
s
o
u
r
c
e
s
 
w
i
t
h
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
b
o
u
n
d
a
r
i
e
s
 
a
n
d
 
t
h
o
s
e
 
a
f
f
e
c
t
e
d
 

o
u
t
s
i
d
e
 
t
h
e
 
l
i
m
i
t
s
 
o
f
 
p
e
r
m
a
n
e
n
t
 
w
o
r
k
 
d
u
r
i
n
g
 
t
h
e
 
e
n
t
i
r
e
 
d
u
r
a
t
i
o
n
 
o
f
 
t
h
i
s
 

C
o
n
t
r
a
c
t
.
 
 
C
o
m
p
l
y
 
w
i
t
h
 
f
e
d
e
r
a
l
,
 
s
t
a
t
e
,
 
a
n
d
 
l
o
c
a
l
 
r
e
g
u
l
a
t
i
o
n
s
 
p
e
r
t
a
i
n
i
n
g
 
t
o
 

t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
,
 
i
n
c
l
u
d
i
n
g
 
w
a
t
e
r
,
 
a
i
r
,
 
s
o
l
i
d
 
w
a
s
t
e
,
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
a
n
d
 

s
u
b
s
t
a
n
c
e
s
,
 
o
i
l
y
 
s
u
b
s
t
a
n
c
e
s
,
 
a
n
d
 
n
o
i
s
e
 
p
o
l
l
u
t
i
o
n
.

T
e
s
t
s
 
a
n
d
 
p
r
o
c
e
d
u
r
e
s
 
a
s
s
e
s
s
i
n
g
 
w
h
e
t
h
e
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
p
e
r
a
t
i
o
n
s
 
c
o
m
p
l
y
 
w
i
t
h
 

A
p
p
l
i
c
a
b
l
e
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
L
a
w
s
 
m
a
y
 
b
e
 
r
e
q
u
i
r
e
d
.
 
 
A
n
a
l
y
t
i
c
a
l
 
w
o
r
k
 
m
u
s
t
 
b
e
 

p
e
r
f
o
r
m
e
d
 
b
y
 
q
u
a
l
i
f
i
e
d
 
l
a
b
o
r
a
t
o
r
i
e
s
;
 
a
n
d
 
w
h
e
r
e
 
r
e
q
u
i
r
e
d
 
b
y
 
l
a
w
,
 
t
h
e
 

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9
 
 
P
a
g
e
 
8



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

l
a
b
o
r
a
t
o
r
i
e
s
 
m
u
s
t
 
b
e
 
c
e
r
t
i
f
i
e
d
.

1
.
5
 
 
 
Q
U
A
L
I
T
Y
 
A
S
S
U
R
A
N
C
E

1
.
5
.
1
 
 
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
r
v
e
y
 
a
n
d
 
P
r
o
t
e
c
t
i
o
n
 
o
f
 
F
e
a
t
u
r
e
s

P
r
i
o
r
 
t
o
 
s
t
a
r
t
 
o
f
 
a
n
y
 
o
n
s
i
t
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
,
 
p
e
r
f
o
r
m
 
a
 

P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
r
v
e
y
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 

a
n
d
 
t
a
k
e
 
p
h
o
t
o
g
r
a
p
h
s
 
s
h
o
w
i
n
g
 
e
x
i
s
t
i
n
g
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
c
o
n
d
i
t
i
o
n
s
 
i
n
 
a
n
d
 

a
d
j
a
c
e
n
t
 
t
o
 
t
h
e
 
s
i
t
e
.
 
 
S
u
b
m
i
t
 
a
 
r
e
p
o
r
t
 
f
o
r
 
t
h
e
 
r
e
c
o
r
d
.
 
 
I
n
c
l
u
d
e
 
i
n
 
t
h
e
 

r
e
p
o
r
t
 
a
 
p
l
a
n
 
d
e
s
c
r
i
b
i
n
g
 
t
h
e
 
f
e
a
t
u
r
e
s
 
r
e
q
u
i
r
i
n
g
 
p
r
o
t
e
c
t
i
o
n
 
u
n
d
e
r
 
t
h
e
 

p
r
o
v
i
s
i
o
n
s
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
 
C
l
a
u
s
e
s
,
 
w
h
i
c
h
 
a
r
e
 
n
o
t
 
s
p
e
c
i
f
i
c
a
l
l
y
 
i
d
e
n
t
i
f
i
e
d
 

o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
 
a
s
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
f
e
a
t
u
r
e
s
 
r
e
q
u
i
r
i
n
g
 
p
r
o
t
e
c
t
i
o
n
 
a
l
o
n
g
 
w
i
t
h
 

t
h
e
 
c
o
n
d
i
t
i
o
n
 
o
f
 
t
r
e
e
s
,
 
s
h
r
u
b
s
 
a
n
d
 
g
r
a
s
s
e
d
 
a
r
e
a
s
 
i
m
m
e
d
i
a
t
e
l
y
 
a
d
j
a
c
e
n
t
 
t
o
 

t
h
e
 
s
i
t
e
 
o
f
 
w
o
r
k
 
a
n
d
 
a
d
j
a
c
e
n
t
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
a
s
s
i
g
n
e
d
 
s
t
o
r
a
g
e
 
a
r
e
a
 

a
n
d
 
a
c
c
e
s
s
 
r
o
u
t
e
(
s
)
,
 
a
s
 
a
p
p
l
i
c
a
b
l
e
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
a
n
d
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
w
i
l
l
 
s
i
g
n
 
t
h
i
s
 
s
u
r
v
e
y
 
r
e
p
o
r
t
 
u
p
o
n
 
m
u
t
u
a
l
 
a
g
r
e
e
m
e
n
t
 
r
e
g
a
r
d
i
n
g
 
i
t
s
 

a
c
c
u
r
a
c
y
 
a
n
d
 
c
o
m
p
l
e
t
e
n
e
s
s
.
 
 
P
r
o
t
e
c
t
 
t
h
o
s
e
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
f
e
a
t
u
r
e
s
 
i
n
c
l
u
d
e
d
 

i
n
 
t
h
e
 
s
u
r
v
e
y
 
r
e
p
o
r
t
 
a
n
d
 
a
n
y
 
i
n
d
i
c
a
t
e
d
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
,
 
r
e
g
a
r
d
l
e
s
s
 
o
f
 

i
n
t
e
r
f
e
r
e
n
c
e
 
t
h
a
t
 
t
h
e
i
r
 
p
r
e
s
e
r
v
a
t
i
o
n
 
m
a
y
 
c
a
u
s
e
 
t
o
 
t
h
e
 
w
o
r
k
 
u
n
d
e
r
 
t
h
e
 

C
o
n
t
r
a
c
t
.

1
.
5
.
2
 
 
 
R
e
g
u
l
a
t
o
r
y
 
N
o
t
i
f
i
c
a
t
i
o
n
s

P
r
o
v
i
d
e
 
r
e
g
u
l
a
t
o
r
y
 
n
o
t
i
f
i
c
a
t
i
o
n
 
r
e
q
u
i
r
e
m
e
n
t
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
f
e
d
e
r
a
l
,
 

s
t
a
t
e
 
a
n
d
 
l
o
c
a
l
 
r
e
g
u
l
a
t
i
o
n
s
.
 
 
I
n
 
c
a
s
e
s
 
w
h
e
r
e
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
w
i
l
l
 
a
l
s
o
 

p
r
o
v
i
d
e
 
p
u
b
l
i
c
 
n
o
t
i
f
i
c
a
t
i
o
n
 
(
s
u
c
h
 
a
s
 
s
t
o
r
m
w
a
t
e
r
 
p
e
r
m
i
t
t
i
n
g
)
,
 
c
o
o
r
d
i
n
a
t
e
 

w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
S
u
b
m
i
t
 
c
o
p
i
e
s
 
o
f
 
r
e
g
u
l
a
t
o
r
y
 
n
o
t
i
f
i
c
a
t
i
o
n
s
 

t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
t
 
l
e
a
s
t
 
5
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
c
o
m
m
e
n
c
e
m
e
n
t
 
o
f
 
w
o
r
k
 

a
c
t
i
v
i
t
i
e
s
.
 
 
T
y
p
i
c
a
l
l
y
,
 
r
e
g
u
l
a
t
o
r
y
 
n
o
t
i
f
i
c
a
t
i
o
n
s
 
m
u
s
t
 
b
e
 
p
r
o
v
i
d
e
d
 
f
o
r
 
t
h
e
 

f
o
l
l
o
w
i
n
g
 
(
t
h
i
s
 
l
i
s
t
i
n
g
 
i
s
 
n
o
t
 
a
l
l
-
i
n
c
l
u
s
i
v
e
)
:
 
d
e
m
o
l
i
t
i
o
n
,
 
r
e
n
o
v
a
t
i
o
n
,
 

N
P
D
E
S
 
d
e
f
i
n
e
d
 
s
i
t
e
 
w
o
r
k
,
 
c
o
n
s
t
r
u
c
t
i
o
n
,
 
r
e
m
o
v
a
l
 
o
r
 
u
s
e
 
o
f
 
a
 
p
e
r
m
i
t
t
e
d
 
a
i
r
 

e
m
i
s
s
i
o
n
s
 
s
o
u
r
c
e
,
 
a
n
d
 
r
e
m
e
d
i
a
t
i
o
n
 
o
f
 
c
o
n
t
r
o
l
l
e
d
 
s
u
b
s
t
a
n
c
e
s
 
(
a
s
b
e
s
t
o
s
,
 

h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
,
 
l
e
a
d
 
p
a
i
n
t
)
.

1
.
5
.
3
 
 
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
B
r
i
e
f

A
t
t
e
n
d
 
a
n
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
b
r
i
e
f
 
t
o
 
b
e
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
p
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 

m
e
e
t
i
n
g
.
 
 
P
r
o
v
i
d
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
:
 
t
y
p
e
s
,
 
q
u
a
n
t
i
t
i
e
s
,
 
a
n
d
 
u
s
e
 
o
f
 

h
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
s
 
t
h
a
t
 
w
i
l
l
 
b
e
 
b
r
o
u
g
h
t
 
o
n
t
o
 
t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n
;
 
a
n
d
 
t
y
p
e
s
 

a
n
d
 
q
u
a
n
t
i
t
i
e
s
 
o
f
 
w
a
s
t
e
s
/
w
a
s
t
e
w
a
t
e
r
 
t
h
a
t
 
m
a
y
 
b
e
 
g
e
n
e
r
a
t
e
d
 
d
u
r
i
n
g
 
t
h
e
 

C
o
n
t
r
a
c
t
.
 
D
i
s
c
u
s
s
 
t
h
e
 
r
e
s
u
l
t
s
 
o
f
 
t
h
e
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
r
v
e
y
 
a
t
 
t
h
i
s
 
t
i
m
e
.

P
r
i
o
r
 
t
o
 
i
n
i
t
i
a
t
i
n
g
 
a
n
y
 
w
o
r
k
 
o
n
 
s
i
t
e
,
 
m
e
e
t
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 

a
n
d
 
i
n
s
t
a
l
l
a
t
i
o
n
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
O
f
f
i
c
e
 
t
o
 
d
i
s
c
u
s
s
 
t
h
e
 
p
r
o
p
o
s
e
d
 

E
n
v
i
r
o
n
m
e
n
t
a
l
 
P
r
o
t
e
c
t
i
o
n
 
P
l
a
n
 
(
E
P
P
)
.
 
 
D
e
v
e
l
o
p
 
a
 
m
u
t
u
a
l
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 

r
e
l
a
t
i
v
e
 
t
o
 
t
h
e
 
d
e
t
a
i
l
s
 
o
f
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
p
r
o
t
e
c
t
i
o
n
,
 
i
n
c
l
u
d
i
n
g
 
m
e
a
s
u
r
e
s
 

f
o
r
 
p
r
o
t
e
c
t
i
n
g
 
n
a
t
u
r
a
l
 
a
n
d
 
c
u
l
t
u
r
a
l
 
r
e
s
o
u
r
c
e
s
,
 
r
e
q
u
i
r
e
d
 
r
e
p
o
r
t
s
,
 
r
e
q
u
i
r
e
d
 

p
e
r
m
i
t
s
,
 
p
e
r
m
i
t
 
r
e
q
u
i
r
e
m
e
n
t
s
 
(
s
u
c
h
 
a
s
 
m
i
t
i
g
a
t
i
o
n
 
m
e
a
s
u
r
e
s
)
,
 
a
n
d
 
o
t
h
e
r
 

m
e
a
s
u
r
e
s
 
t
o
 
b
e
 
t
a
k
e
n
.

1
.
5
.
4
 
 
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
M
a
n
a
g
e
r

A
p
p
o
i
n
t
 
i
n
 
w
r
i
t
i
n
g
 
a
n
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
M
a
n
a
g
e
r
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
.
 
 
T
h
e
 

E
n
v
i
r
o
n
m
e
n
t
a
l
 
M
a
n
a
g
e
r
 
i
s
 
d
i
r
e
c
t
l
y
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
c
o
o
r
d
i
n
a
t
i
n
g
 
c
o
n
t
r
a
c
t
o
r
 

c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
f
e
d
e
r
a
l
,
 
s
t
a
t
e
,
 
l
o
c
a
l
,
 
a
n
d
 
i
n
s
t
a
l
l
a
t
i
o
n
 
r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
T
h
e
 

E
n
v
i
r
o
n
m
e
n
t
a
l
 
M
a
n
a
g
e
r
 
m
u
s
t
 
e
n
s
u
r
e
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
H
a
z
a
r
d
o
u
s
 
W
a
s
t
e
 
P
r
o
g
r
a
m
 

r
e
q
u
i
r
e
m
e
n
t
s
 
(
i
n
c
l
u
d
i
n
g
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
h
a
n
d
l
i
n
g
,
 
s
t
o
r
a
g
e
,
 
m
a
n
i
f
e
s
t
i
n
g
,
 

a
n
d
 
d
i
s
p
o
s
a
l
)
;
 
i
m
p
l
e
m
e
n
t
 
t
h
e
 
E
P
P
;
 
e
n
s
u
r
e
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
p
e
r
m
i
t
s
 
a
r
e
 

S
E
C
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N
 
0
1
 
5
7
 
1
9
 
 
P
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

o
b
t
a
i
n
e
d
,
 
m
a
i
n
t
a
i
n
e
d
,
 
a
n
d
 
c
l
o
s
e
d
 
o
u
t
;
 
e
n
s
u
r
e
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
S
t
o
r
m
w
a
t
e
r
 

P
r
o
g
r
a
m
 
r
e
q
u
i
r
e
m
e
n
t
s
;
 
a
n
d
 
e
n
s
u
r
e
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
H
a
z
a
r
d
o
u
s
 
M
a
t
e
r
i
a
l
s
 

(
s
t
o
r
a
g
e
,
 
h
a
n
d
l
i
n
g
,
 
a
n
d
 
r
e
p
o
r
t
i
n
g
)
 
r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
T
h
i
s
 
c
a
n
 
b
e
 
a
 
c
o
l
l
a
t
e
r
a
l
 

p
o
s
i
t
i
o
n
;
 
h
o
w
e
v
e
r
,
 
t
h
e
 
p
e
r
s
o
n
 
i
n
 
t
h
i
s
 
p
o
s
i
t
i
o
n
 
m
u
s
t
 
b
e
 
t
r
a
i
n
e
d
 
t
o
 

a
d
e
q
u
a
t
e
l
y
 
a
c
c
o
m
p
l
i
s
h
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
d
u
t
i
e
s
:
 
e
n
s
u
r
e
 
w
a
s
t
e
 
s
e
g
r
e
g
a
t
i
o
n
 
a
n
d
 

s
t
o
r
a
g
e
 
c
o
m
p
a
t
i
b
i
l
i
t
y
 
r
e
q
u
i
r
e
m
e
n
t
s
 
a
r
e
 
m
e
t
;
 
i
n
s
p
e
c
t
 
a
n
d
 
m
a
n
a
g
e
 
S
a
t
e
l
l
i
t
e
 

A
c
c
u
m
u
l
a
t
i
o
n
 
a
r
e
a
s
;
 
e
n
s
u
r
e
 
o
n
l
y
 
a
u
t
h
o
r
i
z
e
d
 
p
e
r
s
o
n
n
e
l
 
a
d
d
 
w
a
s
t
e
s
 
t
o
 

c
o
n
t
a
i
n
e
r
s
;
 
e
n
s
u
r
e
 
C
o
n
t
r
a
c
t
o
r
 
p
e
r
s
o
n
n
e
l
 
a
r
e
 
t
r
a
i
n
e
d
 
i
n
 
4
0
 
C
F
R
 
r
e
q
u
i
r
e
m
e
n
t
s
 

i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
i
r
 
p
o
s
i
t
i
o
n
 
r
e
q
u
i
r
e
m
e
n
t
s
;
 
c
o
o
r
d
i
n
a
t
e
 
r
e
m
o
v
a
l
 
o
f
 

w
a
s
t
e
 
c
o
n
t
a
i
n
e
r
s
;
 
a
n
d
 
m
a
i
n
t
a
i
n
 
t
h
e
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
R
e
c
o
r
d
s
 
b
i
n
d
e
r
 
a
n
d
 

r
e
q
u
i
r
e
d
 
d
o
c
u
m
e
n
t
a
t
i
o
n
,
 
i
n
c
l
u
d
i
n
g
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
p
e
r
m
i
t
s
 
c
o
m
p
l
i
a
n
c
e
 
a
n
d
 

c
l
o
s
e
-
o
u
t
.
 
 
S
u
b
m
i
t
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
M
a
n
a
g
e
r
 
Q
u
a
l
i
f
i
c
a
t
i
o
n
s
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
.

1
.
5
.
5
 
 
 
E
m
p
l
o
y
e
e
 
T
r
a
i
n
i
n
g
 
R
e
c
o
r
d
s

P
r
e
p
a
r
e
 
a
n
d
 
m
a
i
n
t
a
i
n
 
E
m
p
l
o
y
e
e
 
T
r
a
i
n
i
n
g
 
R
e
c
o
r
d
s
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
t
e
r
m
 
o
f
 
t
h
e
 

c
o
n
t
r
a
c
t
 
m
e
e
t
i
n
g
 
a
p
p
l
i
c
a
b
l
e
 
4
0
 
C
F
R
 
r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
P
r
o
v
i
d
e
 
E
m
p
l
o
y
e
e
 

T
r
a
i
n
i
n
g
 
R
e
c
o
r
d
s
 
i
n
 
t
h
e
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
R
e
c
o
r
d
s
 
B
i
n
d
e
r
.
 
 
S
u
b
m
i
t
 
t
h
e
s
e
 

A
s
s
e
m
b
l
e
d
 
E
m
p
l
o
y
e
e
 
T
r
a
i
n
i
n
g
 
R
e
c
o
r
d
s
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
t
 
t
h
e
 

c
o
n
c
l
u
s
i
o
n
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
,
 
u
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e
 
d
i
r
e
c
t
e
d
.

T
r
a
i
n
 
p
e
r
s
o
n
n
e
l
 
t
o
 
m
e
e
t
 
E
P
A
 
r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
C
o
n
d
u
c
t
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 

p
r
o
t
e
c
t
i
o
n
/
p
o
l
l
u
t
i
o
n
 
c
o
n
t
r
o
l
 
m
e
e
t
i
n
g
s
 
f
o
r
 
p
e
r
s
o
n
n
e
l
 
p
r
i
o
r
 
t
o
 
c
o
m
m
e
n
c
i
n
g
 

c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
.
 
 
C
o
n
t
a
c
t
 
a
d
d
i
t
i
o
n
a
l
 
m
e
e
t
i
n
g
s
 
f
o
r
 
n
e
w
 
p
e
r
s
o
n
n
e
l
 

a
n
d
 
w
h
e
n
 
s
i
t
e
 
c
o
n
d
i
t
i
o
n
s
 
c
h
a
n
g
e
.
 
 
I
n
c
l
u
d
e
 
i
n
 
t
h
e
 
t
r
a
i
n
i
n
g
 
a
n
d
 
m
e
e
t
i
n
g
 

a
g
e
n
d
a
:
 
m
e
t
h
o
d
s
 
o
f
 
d
e
t
e
c
t
i
n
g
 
a
n
d
 
a
v
o
i
d
i
n
g
 
p
o
l
l
u
t
i
o
n
;
 
f
a
m
i
l
i
a
r
i
z
a
t
i
o
n
 
w
i
t
h
 

s
t
a
t
u
t
o
r
y
 
a
n
d
 
c
o
n
t
r
a
c
t
u
a
l
 
p
o
l
l
u
t
i
o
n
 
s
t
a
n
d
a
r
d
s
;
 
i
n
s
t
a
l
l
a
t
i
o
n
 
a
n
d
 
c
a
r
e
 
o
f
 

d
e
v
i
c
e
s
,
 
v
e
g
e
t
a
t
i
v
e
 
c
o
v
e
r
s
,
 
a
n
d
 
i
n
s
t
r
u
m
e
n
t
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
m
o
n
i
t
o
r
i
n
g
 

p
u
r
p
o
s
e
s
 
t
o
 
e
n
s
u
r
e
 
a
d
e
q
u
a
t
e
 
a
n
d
 
c
o
n
t
i
n
u
o
u
s
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 

p
r
o
t
e
c
t
i
o
n
/
p
o
l
l
u
t
i
o
n
 
c
o
n
t
r
o
l
;
 
a
n
t
i
c
i
p
a
t
e
d
 
h
a
z
a
r
d
o
u
s
 
o
r
 
t
o
x
i
c
 
c
h
e
m
i
c
a
l
s
 
o
r
 

w
a
s
t
e
s
,
 
a
n
d
 
o
t
h
e
r
 
r
e
g
u
l
a
t
e
d
 
c
o
n
t
a
m
i
n
a
n
t
s
;
 
r
e
c
o
g
n
i
t
i
o
n
 
a
n
d
 
p
r
o
t
e
c
t
i
o
n
 
o
f
 

a
r
c
h
a
e
o
l
o
g
i
c
a
l
 
s
i
t
e
s
,
 
a
r
t
i
f
a
c
t
s
,
 
w
a
t
e
r
s
 
o
f
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s
,
 
a
n
d
 

e
n
d
a
n
g
e
r
e
d
 
s
p
e
c
i
e
s
 
a
n
d
 
t
h
e
i
r
 
h
a
b
i
t
a
t
 
t
h
a
t
 
a
r
e
 
k
n
o
w
n
 
t
o
 
b
e
 
i
n
 
t
h
e
 
a
r
e
a
.
 
 

P
r
o
v
i
d
e
 
c
o
p
y
 
o
f
 
t
h
e
 
E
r
o
s
i
o
n
 
a
n
d
 
S
e
d
i
m
e
n
t
 
C
o
n
t
r
o
l
 
I
n
s
p
e
c
t
o
r
 
Q
u
a
l
i
f
i
c
a
t
i
o
n
s
 

a
s
 
d
e
f
i
n
e
d
 
b
y
 
E
P
A
.

1
.
5
.
6
 
 
 
N
o
n
-
C
o
m
p
l
i
a
n
c
e
 
N
o
t
i
f
i
c
a
t
i
o
n
s

T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
i
l
l
 
n
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
i
n
 
w
r
i
t
i
n
g
 
o
f
 
a
n
y
 

o
b
s
e
r
v
e
d
 
n
o
n
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
f
e
d
e
r
a
l
,
 
s
t
a
t
e
 
o
r
 
l
o
c
a
l
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
l
a
w
s
 
o
r
 

r
e
g
u
l
a
t
i
o
n
s
,
 
p
e
r
m
i
t
s
,
 
a
n
d
 
o
t
h
e
r
 
e
l
e
m
e
n
t
s
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
E
P
P
.
 
 
A
f
t
e
r
 

r
e
c
e
i
p
t
 
o
f
 
s
u
c
h
 
n
o
t
i
c
e
,
 
i
n
f
o
r
m
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 

c
o
r
r
e
c
t
i
v
e
 
a
c
t
i
o
n
 
a
n
d
 
t
a
k
e
 
s
u
c
h
 
a
c
t
i
o
n
 
w
h
e
n
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
m
a
y
 
i
s
s
u
e
 
a
n
 
o
r
d
e
r
 
s
t
o
p
p
i
n
g
 
a
l
l
 
o
r
 
p
a
r
t
 

o
f
 
t
h
e
 
w
o
r
k
 
u
n
t
i
l
 
s
a
t
i
s
f
a
c
t
o
r
y
 
c
o
r
r
e
c
t
i
v
e
 
a
c
t
i
o
n
 
h
a
s
 
b
e
e
n
 
t
a
k
e
n
.
 
 
N
o
 
t
i
m
e
 

e
x
t
e
n
s
i
o
n
s
 
w
i
l
l
 
b
e
 
g
r
a
n
t
e
d
 
o
r
 
e
q
u
i
t
a
b
l
e
 
a
d
j
u
s
t
m
e
n
t
s
 
a
l
l
o
w
e
d
 
f
o
r
 
a
n
y
 
s
u
c
h
 

s
u
s
p
e
n
s
i
o
n
s
.
 
 
T
h
i
s
 
i
s
 
i
n
 
a
d
d
i
t
i
o
n
 
t
o
 
a
n
y
 
o
t
h
e
r
 
a
c
t
i
o
n
s
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
m
a
y
 
t
a
k
e
 
u
n
d
e
r
 
t
h
e
 
c
o
n
t
r
a
c
t
,
 
o
r
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
F
e
d
e
r
a
l
 

A
c
q
u
i
s
i
t
i
o
n
 
R
e
g
u
l
a
t
i
o
n
 
o
r
 
F
e
d
e
r
a
l
 
L
a
w
.

1
.
6
 
 
 
S
I
T
E
 
M
A
N
A
G
E
M
E
N
T
 
P
L
A
N
 
(
S
M
P
)

A
 
s
i
t
e
 
m
a
n
a
g
e
m
e
n
t
 
p
l
a
n
 
s
h
a
l
l
 
b
e
 
p
r
e
p
a
r
e
d
 
a
n
d
 
s
u
b
m
i
t
t
e
d
 
f
o
r
 
r
e
v
i
e
w
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
T
h
i
s
 
p
l
a
n
 
w
i
l
l
 
p
r
o
v
i
d
e
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
'
s
 
o
v
e
r
a
l
l
 
w
o
r
k
 
a
p
p
r
o
a
c
h
 
a
n
d
 
s
t
a
g
i
n
g
,
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
e
q
u
e
n
c
i
n
g
,
 

d
u
s
t
 
c
o
n
t
r
o
l
,
 
d
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
m
e
t
h
o
d
s
,
 
e
q
u
i
p
m
e
n
t
 
r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
T
h
i
s
 

s
u
b
m
i
t
t
a
l
 
w
i
l
l
 
a
l
s
o
 
i
n
c
l
u
d
e
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
p
r
e
l
i
m
i
n
a
r
y
 
c
o
n
s
t
r
u
c
t
i
o
n
 

s
c
h
e
d
u
l
e
.
 
 
T
h
e
 
S
M
P
 
w
i
l
l
 
i
n
t
e
g
r
a
t
e
 
b
y
 
r
e
f
e
r
e
n
c
e
 
t
h
e
 
p
l
a
n
s
 
d
e
s
c
r
i
b
e
d
 
b
e
l
o
w
.

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9
 
 
P
a
g
e
 
1
0



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
p
e
c
i
f
i
c
 
p
l
a
n
s
 
t
o
 
b
e
 
p
r
o
v
i
d
e
d
 
i
n
 
t
h
e
 
S
M
P
 
d
e
f
i
n
e
d
 
i
n
 
t
h
i
s
 
S
e
c
t
i
o
n
 
i
n
c
l
u
d
e
 

i
n
f
o
r
m
a
t
i
o
n
 
d
e
f
i
n
e
d
 
i
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
p
a
r
a
g
r
a
p
h
s
:

a
.
 
 
P
a
r
a
g
r
a
p
h
 
"
P
e
s
t
i
c
i
d
e
 
T
r
e
a
t
m
e
n
t
 
P
l
a
n
.
"

b
.
 
 
P
a
r
a
g
r
a
p
h
 
"
E
N
V
I
R
O
N
M
E
N
T
A
L
 
P
R
O
T
E
C
T
I
O
N
 
P
L
A
N
.
"

c
.
 
 
P
a
r
a
g
r
a
p
h
 
"
A
i
r
 
Q
u
a
l
i
t
y
 
M
o
n
i
t
o
r
i
n
g
 
P
l
a
n
.
"

d
.
 
 
P
a
r
a
g
r
a
p
h
 
"
S
t
o
r
m
w
a
t
e
r
 
P
o
l
l
u
t
i
o
n
 
P
r
e
v
e
n
t
i
o
n
 
P
l
a
n
.
"

e
.
 
 
P
a
r
a
g
r
a
p
h
 
"
S
p
i
l
l
 
P
r
e
v
e
n
t
i
o
n
,
 
C
o
n
t
r
o
l
,
 
a
n
d
 
C
o
u
n
t
e
r
m
e
a
s
u
r
e
s
.
"

I
n
 
a
d
d
i
t
i
o
n
,
 
t
h
e
r
e
 
a
r
e
 
s
e
v
e
r
a
l
 
p
l
a
n
s
 
t
h
a
t
 
s
h
a
l
l
 
b
e
 
i
n
c
l
u
d
e
d
 
w
i
t
h
i
n
 
t
h
e
 
S
M
P
 

w
h
i
c
h
 
h
a
v
e
 
b
e
e
n
 
d
e
f
i
n
e
d
 
i
n
 
o
t
h
e
r
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
s
e
c
t
i
o
n
s
 
f
o
r
 
t
h
i
s
 
p
r
o
j
e
c
t
.
 
 

F
o
r
 
r
e
q
u
i
r
e
m
e
n
t
s
 
t
o
 
b
e
 
c
o
v
e
r
e
d
 
b
y
 
t
h
e
s
e
 
p
l
a
n
s
 
r
e
f
e
r
 
t
o
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
l
i
s
t
 

o
f
 
p
l
a
n
s
 
a
n
d
 
a
s
s
o
c
i
a
t
e
d
 
r
e
f
e
r
e
n
c
e
d
 
S
e
c
t
i
o
n
s
:

a
.
 
 
S
a
l
v
a
g
e
 
P
l
a
n
 
d
e
f
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
1
 
1
1
 
0
0
 
S
U
M
M
A
R
Y
 
O
F
 
W
O
R
K
.
 
T
h
i
s
 
p
l
a
n
 

s
h
a
l
l
 
b
e
 
a
d
d
r
e
s
s
e
d
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 
W
a
s
t
e
 
P
l
a
n
 
t
o
 
b
e
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 

S
i
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
.

b
.
 
 
C
o
n
s
t
r
u
c
t
i
o
n
 
S
i
t
e
 
P
l
a
n
 
d
e
f
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
1
 
5
0
 
0
0
 
T
E
M
P
O
R
A
R
Y
 

C
O
N
S
T
R
U
C
T
I
O
N
 
F
A
C
I
L
I
T
I
E
S
 
A
N
D
 
C
O
N
T
R
O
L
S
.

c
.
 
 
T
r
a
f
f
i
c
 
C
o
n
t
r
o
l
 
P
l
a
n
 
d
e
f
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
1
 
5
0
 
0
0
 
T
E
M
P
O
R
A
R
Y
 

C
O
N
S
T
R
U
C
T
I
O
N
 
F
A
C
I
L
I
T
I
E
S
 
A
N
D
 
C
O
N
T
R
O
L
S
.

d
.
 
 
W
a
s
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
 
d
e
f
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
1
 
7
4
 
1
9
 
C
O
N
S
T
R
U
C
T
I
O
N
 
A
N
D
 

D
E
M
O
L
I
T
I
O
N
 
W
A
S
T
E
 
M
A
N
A
G
E
M
E
N
T
.

e
.
 
 
D
e
m
o
l
i
t
i
o
n
 
P
l
a
n
 
d
e
f
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
2
 
4
1
 
0
0
 
D
E
M
O
L
I
T
I
O
N
.

1
.
7
 
 
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 
P
R
O
T
E
C
T
I
O
N
 
P
L
A
N
 
(
E
P
P
)

T
h
e
 
p
u
r
p
o
s
e
 
o
f
 
t
h
e
 
E
P
P
 
i
s
 
t
o
 
p
r
e
s
e
n
t
 
a
n
 
o
v
e
r
v
i
e
w
 
o
f
 
k
n
o
w
n
 
o
r
 
p
o
t
e
n
t
i
a
l
 

e
n
v
i
r
o
n
m
e
n
t
a
l
 
i
s
s
u
e
s
 
t
h
a
t
 
m
u
s
t
 
b
e
 
c
o
n
s
i
d
e
r
e
d
 
a
n
d
 
a
d
d
r
e
s
s
e
d
 
d
u
r
i
n
g
 

c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
I
n
c
l
u
d
e
 
i
n
 
t
h
e
 
E
P
P
 
m
e
a
s
u
r
e
s
 
f
o
r
 
p
r
o
t
e
c
t
i
n
g
 
n
a
t
u
r
a
l
 
a
n
d
 

c
u
l
t
u
r
a
l
 
r
e
s
o
u
r
c
e
s
,
 
r
e
q
u
i
r
e
d
 
r
e
p
o
r
t
s
,
 
a
n
d
 
o
t
h
e
r
 
m
e
a
s
u
r
e
s
 
t
o
 
b
e
 
t
a
k
e
n
.
 
 

M
e
e
t
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
o
r
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
R
e
p
r
e
s
e
n
t
a
t
i
v
e
 
t
o
 

d
i
s
c
u
s
s
 
t
h
e
 
E
P
P
 
a
n
d
 
d
e
v
e
l
o
p
 
a
 
m
u
t
u
a
l
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
r
e
l
a
t
i
v
e
 
t
o
 
t
h
e
 
d
e
t
a
i
l
s
 

f
o
r
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
p
r
o
t
e
c
t
i
o
n
 
i
n
c
l
u
d
i
n
g
 
m
e
a
s
u
r
e
s
 
f
o
r
 
p
r
o
t
e
c
t
i
n
g
 
n
a
t
u
r
a
l
 

r
e
s
o
u
r
c
e
s
,
 
r
e
q
u
i
r
e
d
 
r
e
p
o
r
t
s
,
 
a
n
d
 
o
t
h
e
r
 
m
e
a
s
u
r
e
s
 
t
o
 
b
e
 
t
a
k
e
n
.
 
 
S
u
b
m
i
t
 
t
h
e
 

E
P
P
 
w
i
t
h
i
n
 
1
5
 
d
a
y
s
 
a
f
t
e
r
 
C
o
n
t
r
a
c
t
 
a
w
a
r
d
 
a
n
d
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
1
0
 
d
a
y
s
 
b
e
f
o
r
e
 

t
h
e
 
p
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
m
e
e
t
i
n
g
.
 
 
T
h
e
 
E
P
P
 
s
h
a
l
l
 
b
e
 
s
u
b
m
i
t
t
e
d
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 

S
i
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
 
d
e
f
i
n
e
d
 
i
n
 
P
a
r
a
g
r
a
p
h
 
S
I
T
E
 
M
A
N
A
G
E
M
E
N
T
 
P
L
A
N
.
 
 
R
e
v
i
s
e
 

t
h
e
 
E
P
P
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
p
r
o
j
e
c
t
 
t
o
 
i
n
c
l
u
d
e
 
a
n
y
 
r
e
p
o
r
t
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
,
 

c
h
a
n
g
e
s
 
i
n
 
s
i
t
e
 
c
o
n
d
i
t
i
o
n
s
,
 
o
r
 
c
o
n
t
r
a
c
t
 
m
o
d
i
f
i
c
a
t
i
o
n
s
 
t
h
a
t
 
c
h
a
n
g
e
 
t
h
e
 

p
r
o
j
e
c
t
 
s
c
o
p
e
 
o
f
 
w
o
r
k
 
i
n
 
a
 
w
a
y
 
t
h
a
t
 
c
o
u
l
d
 
h
a
v
e
 
a
n
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
i
m
p
a
c
t
.
 
 

N
o
 
r
e
q
u
i
r
e
m
e
n
t
 
i
n
 
t
h
i
s
 
s
e
c
t
i
o
n
 
w
i
l
l
 
r
e
l
i
e
v
e
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
o
f
 
a
n
y
 

a
p
p
l
i
c
a
b
l
e
 
f
e
d
e
r
a
l
,
 
s
t
a
t
e
,
 
a
n
d
 
l
o
c
a
l
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
p
r
o
t
e
c
t
i
o
n
 
l
a
w
s
 
a
n
d
 

r
e
g
u
l
a
t
i
o
n
s
.
 
 
D
u
r
i
n
g
 
C
o
n
s
t
r
u
c
t
i
o
n
,
 
i
d
e
n
t
i
f
y
,
 
i
m
p
l
e
m
e
n
t
,
 
a
n
d
 
s
u
b
m
i
t
 
f
o
r
 

a
p
p
r
o
v
a
l
 
a
n
y
 
a
d
d
i
t
i
o
n
a
l
 
r
e
q
u
i
r
e
m
e
n
t
s
 
t
o
 
b
e
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
E
P
P
.
 
 
M
a
i
n
t
a
i
n
 

t
h
e
 
c
u
r
r
e
n
t
 
v
e
r
s
i
o
n
 
o
n
s
i
t
e
.

T
h
e
 
E
P
P
 
i
n
c
l
u
d
e
s
,
 
b
u
t
 
i
s
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
,
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
e
l
e
m
e
n
t
s
:

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9
 
 
P
a
g
e
 
1
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
7
.
1
 
 
 
G
e
n
e
r
a
l
 
O
v
e
r
v
i
e
w
 
a
n
d
 
P
u
r
p
o
s
e

1
.
7
.
1
.
1
 
 
 
D
e
s
c
r
i
p
t
i
o
n
s

A
 
b
r
i
e
f
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
e
a
c
h
 
s
p
e
c
i
f
i
c
 
p
l
a
n
 
r
e
q
u
i
r
e
d
 
b
y
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
p
e
r
m
i
t
 

o
r
 
e
l
s
e
w
h
e
r
e
 
i
n
 
t
h
i
s
 
C
o
n
t
r
a
c
t
 
s
u
c
h
 
a
s
 
s
o
l
i
d
 
w
a
s
t
e
 
m
a
n
a
g
e
m
e
n
t
 
p
l
a
n
 
a
n
d
 
a
i
r
 

p
o
l
l
u
t
i
o
n
 
c
o
n
t
r
o
l
 
p
l
a
n
.

1
.
7
.
1
.
2
 
 
 
D
u
t
i
e
s

T
h
e
 
d
u
t
i
e
s
 
a
n
d
 
l
e
v
e
l
 
o
f
 
a
u
t
h
o
r
i
t
y
 
a
s
s
i
g
n
e
d
 
t
o
 
t
h
e
 
p
e
r
s
o
n
(
s
)
 
o
n
 
t
h
e
 
j
o
b
 

s
i
t
e
 
w
h
o
 
o
v
e
r
s
e
e
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
c
o
m
p
l
i
a
n
c
e
,
 
s
u
c
h
 
a
s
 
w
h
o
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 

a
d
h
e
r
e
n
c
e
 
t
o
 
t
h
e
 
E
P
P
,
 
w
h
o
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
s
p
i
l
l
 
c
l
e
a
n
u
p
 
a
n
d
 
t
r
a
i
n
i
n
g
 

p
e
r
s
o
n
n
e
l
 
o
n
 
s
p
i
l
l
 
r
e
s
p
o
n
s
e
 
p
r
o
c
e
d
u
r
e
s
,
 
w
h
o
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
m
a
n
i
f
e
s
t
i
n
g
 

h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
t
o
 
b
e
 
r
e
m
o
v
e
d
 
f
r
o
m
 
t
h
e
 
s
i
t
e
 
(
i
f
 
a
p
p
l
i
c
a
b
l
e
)
,
 
a
n
d
 
w
h
o
 
i
s
 

r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
t
r
a
i
n
i
n
g
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
p
r
o
t
e
c
t
i
o
n
 

p
e
r
s
o
n
n
e
l
.

1
.
7
.
1
.
3
 
 
 
P
r
o
c
e
d
u
r
e
s

A
 
c
o
p
y
 
o
f
 
a
n
y
 
s
t
a
n
d
a
r
d
 
o
r
 
p
r
o
j
e
c
t
-
s
p
e
c
i
f
i
c
 
o
p
e
r
a
t
i
n
g
 
p
r
o
c
e
d
u
r
e
s
 
t
h
a
t
 
w
i
l
l
 

b
e
 
u
s
e
d
 
t
o
 
e
f
f
e
c
t
i
v
e
l
y
 
m
a
n
a
g
e
 
a
n
d
 
p
r
o
t
e
c
t
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
 
o
n
 
t
h
e
 
p
r
o
j
e
c
t
 

s
i
t
e
.

1
.
7
.
1
.
4
 
 
 
C
o
m
m
u
n
i
c
a
t
i
o
n
s

C
o
m
m
u
n
i
c
a
t
i
o
n
 
a
n
d
 
t
r
a
i
n
i
n
g
 
p
r
o
c
e
d
u
r
e
s
 
t
h
a
t
 
w
i
l
l
 
b
e
 
u
s
e
d
 
t
o
 
c
o
n
v
e
y
 

e
n
v
i
r
o
n
m
e
n
t
a
l
 
m
a
n
a
g
e
m
e
n
t
 
r
e
q
u
i
r
e
m
e
n
t
s
 
t
o
 
C
o
n
t
r
a
c
t
o
r
 
e
m
p
l
o
y
e
e
s
 
a
n
d
 

s
u
b
c
o
n
t
r
a
c
t
o
r
s
.

1
.
7
.
1
.
5
 
 
 
C
o
n
t
a
c
t
 
I
n
f
o
r
m
a
t
i
o
n

E
m
e
r
g
e
n
c
y
 
c
o
n
t
a
c
t
 
i
n
f
o
r
m
a
t
i
o
n
 
c
o
n
t
a
c
t
 
i
n
f
o
r
m
a
t
i
o
n
 
(
o
f
f
i
c
e
 
p
h
o
n
e
 
n
u
m
b
e
r
,
 

c
e
l
l
 
p
h
o
n
e
 
n
u
m
b
e
r
,
 
a
n
d
 
e
-
m
a
i
l
 
a
d
d
r
e
s
s
)
.

1
.
7
.
2
 
 
 
G
e
n
e
r
a
l
 
S
i
t
e
 
I
n
f
o
r
m
a
t
i
o
n

1
.
7
.
2
.
1
 
 
 
D
r
a
w
i
n
g
s

D
r
a
w
i
n
g
s
 
s
h
o
w
i
n
g
 
l
o
c
a
t
i
o
n
s
 
o
f
 
p
r
o
p
o
s
e
d
 
t
e
m
p
o
r
a
r
y
 
e
x
c
a
v
a
t
i
o
n
s
 
o
r
 

e
m
b
a
n
k
m
e
n
t
s
 
f
o
r
 
h
a
u
l
 
r
o
a
d
s
,
 
s
t
r
e
a
m
 
c
r
o
s
s
i
n
g
s
,
 
j
u
r
i
s
d
i
c
t
i
o
n
a
l
 
w
e
t
l
a
n
d
s
,
 

m
a
t
e
r
i
a
l
 
s
t
o
r
a
g
e
 
a
r
e
a
s
,
 
s
t
r
u
c
t
u
r
e
s
,
 
s
a
n
i
t
a
r
y
 
f
a
c
i
l
i
t
i
e
s
,
 
s
t
o
r
m
 
d
r
a
i
n
s
 
a
n
d
 

c
o
n
v
e
y
a
n
c
e
s
,
 
a
n
d
 
s
t
o
c
k
p
i
l
e
s
 
o
f
 
e
x
c
e
s
s
 
s
o
i
l
.

1
.
7
.
2
.
2
 
 
 
W
o
r
k
 
A
r
e
a

W
o
r
k
 
a
r
e
a
 
p
l
a
n
 
s
h
o
w
i
n
g
 
t
h
e
 
p
r
o
p
o
s
e
d
 
a
c
t
i
v
i
t
y
 
i
n
 
e
a
c
h
 
p
o
r
t
i
o
n
 
o
f
 
t
h
e
 
a
r
e
a
 

a
n
d
 
i
d
e
n
t
i
f
y
 
t
h
e
 
a
r
e
a
s
 
o
f
 
l
i
m
i
t
e
d
 
u
s
e
 
o
r
 
n
o
n
u
s
e
.
 
 
I
n
c
l
u
d
e
 
m
e
a
s
u
r
e
s
 
f
o
r
 

m
a
r
k
i
n
g
 
t
h
e
 
l
i
m
i
t
s
 
o
f
 
u
s
e
 
a
r
e
a
s
,
 
i
n
c
l
u
d
i
n
g
 
m
e
t
h
o
d
s
 
f
o
r
 
p
r
o
t
e
c
t
i
o
n
 
o
f
 

f
e
a
t
u
r
e
s
 
t
o
 
b
e
 
p
r
e
s
e
r
v
e
d
 
w
i
t
h
i
n
 
a
u
t
h
o
r
i
z
e
d
 
w
o
r
k
 
a
r
e
a
s
 
a
n
d
 
m
e
t
h
o
d
s
 
t
o
 

c
o
n
t
r
o
l
 
r
u
n
o
f
f
 
a
n
d
 
t
o
 
c
o
n
t
a
i
n
 
m
a
t
e
r
i
a
l
s
 
o
n
 
s
i
t
e
,
 
a
n
d
 
a
 
t
r
a
f
f
i
c
 
c
o
n
t
r
o
l
 

p
l
a
n
.

1
.
7
.
2
.
3
 
 
 
D
o
c
u
m
e
n
t
a
t
i
o
n

A
 
l
e
t
t
e
r
 
s
i
g
n
e
d
 
b
y
 
a
n
 
o
f
f
i
c
e
r
 
o
f
 
t
h
e
 
f
i
r
m
 
a
p
p
o
i
n
t
i
n
g
 
t
h
e
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 

M
a
n
a
g
e
r
 
a
n
d
 
s
t
a
t
i
n
g
 
t
h
a
t
 
p
e
r
s
o
n
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
m
a
n
a
g
i
n
g
 
a
n
d
 

i
m
p
l
e
m
e
n
t
i
n
g
 
t
h
e
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
P
r
o
g
r
a
m
 
a
s
 
d
e
s
c
r
i
b
e
d
 
i
n
 
t
h
i
s
 
c
o
n
t
r
a
c
t
.
 
 

I
n
c
l
u
d
e
 
i
n
 
t
h
i
s
 
l
e
t
t
e
r
 
t
h
e
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
M
a
n
a
g
e
r
'
s
 
a
u
t
h
o
r
i
t
y
 
t
o
 
d
i
r
e
c
t
 
t
h
e
 

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9
 
 
P
a
g
e
 
1
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

r
e
m
o
v
a
l
 
a
n
d
 
r
e
p
l
a
c
e
m
e
n
t
 
o
f
 
n
o
n
-
c
o
n
f
o
r
m
i
n
g
 
w
o
r
k
.

1
.
7
.
3
 
 
 
M
a
n
a
g
e
m
e
n
t
 
o
f
 
N
a
t
u
r
a
l
 
R
e
s
o
u
r
c
e
s

a
.
 
 
L
a
n
d
 
r
e
s
o
u
r
c
e
s

b
.
 
 
T
r
e
e
 
p
r
o
t
e
c
t
i
o
n

c
.
 
 
R
e
p
l
a
c
e
m
e
n
t
 
o
f
 
d
a
m
a
g
e
d
 
l
a
n
d
s
c
a
p
e
 
f
e
a
t
u
r
e
s

d
.
 
 
T
e
m
p
o
r
a
r
y
 
c
o
n
s
t
r
u
c
t
i
o
n

e
.
 
 
S
t
r
e
a
m
 
c
r
o
s
s
i
n
g
s

f
.
 
 
F
i
s
h
 
a
n
d
 
w
i
l
d
l
i
f
e
 
r
e
s
o
u
r
c
e
s

g
.
 
 
W
e
t
l
a
n
d
 
a
r
e
a
s

1
.
7
.
4
 
 
 
P
r
o
t
e
c
t
i
o
n
 
o
f
 
H
i
s
t
o
r
i
c
a
l
 
a
n
d
 
A
r
c
h
a
e
o
l
o
g
i
c
a
l
 
R
e
s
o
u
r
c
e
s

a
.
 
 
O
b
j
e
c
t
i
v
e
s

b
.
 
 
M
e
t
h
o
d
s

1
.
7
.
5
 
 
 
S
t
o
r
m
w
a
t
e
r
 
M
a
n
a
g
e
m
e
n
t
 
a
n
d
 
C
o
n
t
r
o
l

a
.
 
 
G
r
o
u
n
d
 
c
o
v
e
r

b
.
 
 
E
r
o
d
i
b
l
e
 
s
o
i
l
s

c
.
 
 
T
e
m
p
o
r
a
r
y
 
m
e
a
s
u
r
e
s

(
1
)
 
S
t
r
u
c
t
u
r
a
l
 
P
r
a
c
t
i
c
e
s

(
2
)
 
T
e
m
p
o
r
a
r
y
 
a
n
d
 
p
e
r
m
a
n
e
n
t
 
s
t
a
b
i
l
i
z
a
t
i
o
n

d
.
 
 
E
f
f
e
c
t
i
v
e
 
s
e
l
e
c
t
i
o
n
,
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
a
n
d
 
m
a
i
n
t
e
n
a
n
c
e
 
o
f
 
B
e
s
t
 
M
a
n
a
g
e
m
e
n
t
 

P
r
a
c
t
i
c
e
s
 
(
B
M
P
s
)
.
 

1
.
7
.
6
 
 
 
C
o
n
t
r
a
c
t
o
r
 
W
a
s
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
r
o
c
e
d
u
r
e
s

P
r
o
c
e
d
u
r
e
s
 
f
o
r
 
c
o
n
t
r
o
l
 
a
n
d
 
d
i
s
p
o
s
a
l
 
o
f
 
s
o
l
i
d
 
a
n
d
 
s
a
n
i
t
a
r
y
 
w
a
s
t
e
 
a
n
d
 

h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
g
e
n
e
r
a
t
e
d
 
d
e
r
i
v
e
d
 
b
y
 
C
o
n
t
r
a
c
t
o
r
'
s
 
o
p
e
r
a
t
i
o
n
 
s
h
a
l
l
 
b
e
 

a
d
d
r
e
s
s
e
d
.

S
o
l
i
d
 
w
a
s
t
e
 
p
r
o
c
e
d
u
r
e
s
 
s
h
a
l
l
 
b
e
 
a
d
d
r
e
s
s
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
p
r
o
v
i
s
i
o
n
 
f
o
r
 

t
h
e
 
W
a
s
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
 
d
e
f
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
1
 
7
4
 
1
9
 
C
O
N
S
T
R
U
C
T
I
O
N
 
A
N
D
 

D
E
M
O
L
I
T
I
O
N
 
W
A
S
T
E
 
M
A
N
A
G
E
M
E
N
T
.

F
o
r
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
t
o
 
b
e
 
g
e
n
e
r
a
t
e
d
,
 
p
r
o
c
e
d
u
r
e
s
,
 
a
s
 
a
 
m
i
n
i
m
u
m
,
 
s
h
a
l
l
 

i
n
c
l
u
d
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

a
.
 
 
L
i
s
t
 
o
f
 
t
h
e
 
t
y
p
e
s
 
o
f
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
s
 
e
x
p
e
c
t
e
d
 
t
o
 
b
e
 
g
e
n
e
r
a
t
e
d

b
.
 
 
P
r
o
c
e
d
u
r
e
s
 
t
o
 
e
n
s
u
r
e
 
a
 
w
r
i
t
t
e
n
 
w
a
s
t
e
 
d
e
t
e
r
m
i
n
a
t
i
o
n
 
i
s
 
m
a
d
e
 
f
o
r
 

a
p
p
r
o
p
r
i
a
t
e
 
w
a
s
t
e
s
 
t
h
a
t
 
a
r
e
 
t
o
 
b
e
 
g
e
n
e
r
a
t
e
d

c
.
 
 
S
a
m
p
l
i
n
g
/
a
n
a
l
y
s
i
s
 
p
l
a
n
,
 
i
n
c
l
u
d
i
n
g
 
l
a
b
o
r
a
t
o
r
y
 
m
e
t
h
o
d
(
s
)
 
t
h
a
t
 
w
i
l
l
 
b
e
 

u
s
e
d
 
f
o
r
 
w
a
s
t
e
 
d
e
t
e
r
m
i
n
a
t
i
o
n
s
 
a
n
d
 
c
o
p
i
e
s
 
o
f
 
r
e
l
e
v
a
n
t
 
l
a
b
o
r
a
t
o
r
y
 

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9
 
 
P
a
g
e
 
1
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

c
e
r
t
i
f
i
c
a
t
i
o
n
s

d
.
 
 
M
e
t
h
o
d
s
 
a
n
d
 
p
r
o
p
o
s
e
d
 
l
o
c
a
t
i
o
n
s
 
f
o
r
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 

a
c
c
u
m
u
l
a
t
i
o
n
/
s
t
o
r
a
g
e
 
(
t
h
a
t
 
i
s
,
 
i
n
 
t
a
n
k
s
 
o
r
 
c
o
n
t
a
i
n
e
r
s
)

e
.
 
 
M
a
n
a
g
e
m
e
n
t
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
s
t
o
r
a
g
e
,
 
l
a
b
e
l
i
n
g
,
 
t
r
a
n
s
p
o
r
t
a
t
i
o
n
,
 
a
n
d
 

d
i
s
p
o
s
a
l
 
o
f
 
w
a
s
t
e
 
(
t
r
e
a
t
m
e
n
t
 
o
f
 
w
a
s
t
e
 
i
s
 
n
o
t
 
a
l
l
o
w
e
d
 
u
n
l
e
s
s
 

s
p
e
c
i
f
i
c
a
l
l
y
 
n
o
t
e
d
)

f
.
 
 
M
a
n
a
g
e
m
e
n
t
 
p
r
o
c
e
d
u
r
e
s
 
a
n
d
 
r
e
g
u
l
a
t
o
r
y
 
d
o
c
u
m
e
n
t
a
t
i
o
n
 
e
n
s
u
r
i
n
g
 
d
i
s
p
o
s
a
l
 

o
f
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
c
o
m
p
l
i
e
s
 
w
i
t
h
 
L
a
n
d
 
D
i
s
p
o
s
a
l
 
R
e
s
t
r
i
c
t
i
o
n
s
 
(
4
0
 
C
F
R
 
2
6
8

)

g
.
 
 
M
a
n
a
g
e
m
e
n
t
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
r
e
c
y
c
l
a
b
l
e
 
h
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
s
 
s
u
c
h
 
a
s
 

l
e
a
d
-
a
c
i
d
 
b
a
t
t
e
r
i
e
s
,
 
u
s
e
d
 
o
i
l
,
 
a
n
d
 
s
i
m
i
l
a
r

h
.
 
 
U
s
e
d
 
o
i
l
 
m
a
n
a
g
e
m
e
n
t
 
p
r
o
c
e
d
u
r
e
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
4
0
 
C
F
R
 
2
7
9
;
 

H
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
m
i
n
i
m
i
z
a
t
i
o
n
 
p
r
o
c
e
d
u
r
e
s

i
.
 
 
P
l
a
n
s
 
f
o
r
 
t
h
e
 
d
i
s
p
o
s
a
l
 
o
f
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
b
y
 
p
e
r
m
i
t
t
e
d
 
f
a
c
i
l
i
t
i
e
s
;
 
a
n
d
 

P
r
o
c
e
d
u
r
e
s
 
t
o
 
b
e
 
e
m
p
l
o
y
e
d
 
t
o
 
e
n
s
u
r
e
 
r
e
q
u
i
r
e
d
 
e
m
p
l
o
y
e
e
 
t
r
a
i
n
i
n
g
 
r
e
c
o
r
d
s
 

a
r
e
 
m
a
i
n
t
a
i
n
e
d
.

1
.
7
.
7
 
 
 
P
r
e
v
e
n
t
i
o
n
 
o
f
 
R
e
l
e
a
s
e
s
 
t
o
 
t
h
e
 
E
n
v
i
r
o
n
m
e
n
t

P
r
o
c
e
d
u
r
e
s
 
t
o
 
p
r
e
v
e
n
t
 
r
e
l
e
a
s
e
s
 
t
o
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t

N
o
t
i
f
i
c
a
t
i
o
n
s
 
i
n
 
t
h
e
 
e
v
e
n
t
 
o
f
 
a
 
r
e
l
e
a
s
e
 
t
o
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t

1
.
7
.
8
 
 
 
R
e
g
u
l
a
t
o
r
y
 
N
o
t
i
f
i
c
a
t
i
o
n
 
a
n
d
 
P
e
r
m
i
t
s

L
i
s
t
 
w
h
a
t
 
n
o
t
i
f
i
c
a
t
i
o
n
s
 
a
n
d
 
p
e
r
m
i
t
 
a
p
p
l
i
c
a
t
i
o
n
s
 
m
u
s
t
 
b
e
 
m
a
d
e
.
 
 
S
o
m
e
 

p
e
r
m
i
t
s
 
r
e
q
u
i
r
e
 
u
p
 
t
o
 
1
8
0
 
d
a
y
s
 
t
o
 
o
b
t
a
i
n
.
 
 
D
e
m
o
n
s
t
r
a
t
e
 
t
h
a
t
 
t
h
o
s
e
 
p
e
r
m
i
t
s
 

h
a
v
e
 
b
e
e
n
 
o
b
t
a
i
n
e
d
 
o
r
 
a
p
p
l
i
e
d
 
f
o
r
 
b
y
 
i
n
c
l
u
d
i
n
g
 
c
o
p
i
e
s
 
o
f
 
a
p
p
l
i
c
a
b
l
e
 

e
n
v
i
r
o
n
m
e
n
t
a
l
 
p
e
r
m
i
t
s
.
 
 
T
h
e
 
E
P
P
 
w
i
l
l
 
n
o
t
 
b
e
 
a
p
p
r
o
v
e
d
 
u
n
t
i
l
 
t
h
e
 
p
e
r
m
i
t
s
 

h
a
v
e
 
b
e
e
n
 
o
b
t
a
i
n
e
d
.

1
.
7
.
9
 
 
 
C
l
e
a
n
 
A
i
r
 
A
c
t
 
C
o
m
p
l
i
a
n
c
e

1
.
7
.
9
.
1
 
 
 
D
i
r
t
 
a
n
d
 
D
u
s
t
 
C
o
n
t
r
o
l
 
P
l
a
n

S
u
b
m
i
t
 
t
r
u
c
k
 
a
n
d
 
m
a
t
e
r
i
a
l
 
h
a
u
l
 
r
o
u
t
e
s
 
a
l
o
n
g
 
w
i
t
h
 
a
 
D
i
r
t
 
a
n
d
 
D
u
s
t
 
C
o
n
t
r
o
l
 

P
l
a
n
 
f
o
r
 
c
o
n
t
r
o
l
l
i
n
g
 
d
i
r
t
,
 
d
e
b
r
i
s
,
 
a
n
d
 
d
u
s
t
 
o
n
 
r
o
a
d
w
a
y
s
.
 
 
A
s
 
a
 
m
i
n
i
m
u
m
,
 

i
d
e
n
t
i
f
y
 
i
n
 
t
h
e
 
p
l
a
n
 
t
h
e
 
s
u
b
c
o
n
t
r
a
c
t
o
r
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
f
o
r
 
c
l
e
a
n
i
n
g
 
a
l
o
n
g
 

t
h
e
 
h
a
u
l
 
r
o
u
t
e
 
a
n
d
 
m
e
a
s
u
r
e
s
 
t
o
 
r
e
d
u
c
e
 
d
i
r
t
,
 
d
u
s
t
,
 
a
n
d
 
d
e
b
r
i
s
 
f
r
o
m
 
r
o
a
d
w
a
y
s
.

1
.
7
.
9
.
2
 
 
 
P
o
l
l
u
t
i
o
n
 
G
e
n
e
r
a
t
i
n
g
 
E
q
u
i
p
m
e
n
t

I
d
e
n
t
i
f
y
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
g
e
n
e
r
a
t
i
n
g
 
e
q
u
i
p
m
e
n
t
 
o
r
 
p
r
o
c
e
s
s
e
s
 
t
h
a
t
 
m
a
y
 
r
e
q
u
i
r
e
 

f
e
d
e
r
a
l
,
 
s
t
a
t
e
,
 
o
r
 
l
o
c
a
l
 
p
e
r
m
i
t
s
 
u
n
d
e
r
 
t
h
e
 
C
l
e
a
n
 
A
i
r
 
A
c
t
.
 
 
D
e
t
e
r
m
i
n
e
 

r
e
q
u
i
r
e
m
e
n
t
s
 
b
a
s
e
d
 
o
n
 
a
n
y
 
c
u
r
r
e
n
t
 
i
n
s
t
a
l
l
a
t
i
o
n
 
p
e
r
m
i
t
s
 
a
n
d
 
t
h
e
 
i
m
p
a
c
t
s
 
o
f
 

t
h
e
 
p
r
o
j
e
c
t
.
 
P
r
o
v
i
d
e
 
a
 
l
i
s
t
 
o
f
 
a
l
l
 
f
i
x
e
d
 
o
r
 
m
o
b
i
l
e
 
e
q
u
i
p
m
e
n
t
,
 
m
a
c
h
i
n
e
r
y
 
o
r
 

o
p
e
r
a
t
i
o
n
s
 
t
h
a
t
 
c
o
u
l
d
 
g
e
n
e
r
a
t
e
 
a
i
r
 
e
m
i
s
s
i
o
n
s
 
d
u
r
i
n
g
 
t
h
e
 
p
r
o
j
e
c
t
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

1
.
7
.
9
.
3
 
 
 
S
t
a
t
i
o
n
a
r
y
 
I
n
t
e
r
n
a
l
 
C
o
m
b
u
s
t
i
o
n
 
E
n
g
i
n
e
s

I
d
e
n
t
i
f
y
 
p
o
r
t
a
b
l
e
 
a
n
d
 
s
t
a
t
i
o
n
a
r
y
 
i
n
t
e
r
n
a
l
 
c
o
m
b
u
s
t
i
o
n
 
e
n
g
i
n
e
s
 
t
h
a
t
 
w
i
l
l
 
b
e
 

s
u
p
p
l
i
e
d
,
 
u
s
e
d
 
o
r
 
s
e
r
v
i
c
e
d
.
 
 
C
o
m
p
l
y
 
w
i
t
h
 
4
0
 
C
F
R
 
6
0
 
S
u
b
p
a
r
t
 
I
I
I
I
,
 
4
0
 
C
F
R
 
6
0
 

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9
 
 
P
a
g
e
 
1
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
u
b
p
a
r
t
 
J
J
J
J
,
 
4
0
 
C
F
R
 
6
3
 
S
u
b
p
a
r
t
 
Z
Z
Z
Z
,
 
a
n
d
 
l
o
c
a
l
 
r
e
g
u
l
a
t
i
o
n
s
 
a
s
 

a
p
p
l
i
c
a
b
l
e
.
 
 
A
t
 
m
i
n
i
m
u
m
,
 
i
n
c
l
u
d
e
 
t
h
e
 
m
a
k
e
,
 
m
o
d
e
l
,
 
s
e
r
i
a
l
 
n
u
m
b
e
r
,
 

m
a
n
u
f
a
c
t
u
r
e
 
d
a
t
e
,
 
s
i
z
e
 
(
e
n
g
i
n
e
 
b
r
a
k
e
 
h
o
r
s
e
p
o
w
e
r
)
,
 
a
n
d
 
E
P
A
 
e
m
i
s
s
i
o
n
 

c
e
r
t
i
f
i
c
a
t
i
o
n
 
s
t
a
t
u
s
 
o
f
 
e
a
c
h
 
e
n
g
i
n
e
.
 
 
M
a
i
n
t
a
i
n
 
a
p
p
l
i
c
a
b
l
e
 
r
e
c
o
r
d
s
 
a
n
d
 
l
o
g
 

h
o
u
r
s
 
o
f
 
o
p
e
r
a
t
i
o
n
 
a
n
d
 
f
u
e
l
 
u
s
e
.
 
 
L
o
g
s
 
m
u
s
t
 
i
n
c
l
u
d
e
 
r
e
a
s
o
n
s
 
f
o
r
 
o
p
e
r
a
t
i
o
n
 

a
n
d
 
d
e
l
i
n
e
a
t
e
 
b
e
t
w
e
e
n
 
e
m
e
r
g
e
n
c
y
 
a
n
d
 
n
o
n
-
e
m
e
r
g
e
n
c
y
 
o
p
e
r
a
t
i
o
n
.

1
.
7
.
9
.
4
 
 
 
A
i
r
 
P
o
l
l
u
t
i
o
n
-
e
n
g
i
n
e
e
r
i
n
g
 
P
r
o
c
e
s
s
e
s

I
d
e
n
t
i
f
y
 
p
l
a
n
n
e
d
 
a
i
r
 
p
o
l
l
u
t
i
o
n
-
g
e
n
e
r
a
t
i
n
g
 
p
r
o
c
e
s
s
e
s
 
a
n
d
 
m
a
n
a
g
e
m
e
n
t
 
c
o
n
t
r
o
l
 

m
e
a
s
u
r
e
s
 
(
i
n
c
l
u
d
i
n
g
,
 
b
u
t
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
,
 
d
e
m
o
l
i
t
i
o
n
,
 
m
a
t
e
r
i
a
l
 
h
a
n
d
l
i
n
g
,
 

f
u
g
i
t
i
v
e
 
d
u
s
t
,
 
a
n
d
 
f
u
g
i
t
i
v
e
 
e
m
i
s
s
i
o
n
s
)
.
 
 
L
o
g
 
h
o
u
r
s
 
o
f
 
o
p
e
r
a
t
i
o
n
s
 
a
n
d
 
t
r
a
c
k
 

q
u
a
n
t
i
t
i
e
s
 
o
f
 
m
a
t
e
r
i
a
l
s
 
u
s
e
d
.

1
.
7
.
9
.
5
 
 
 
A
i
r
 
Q
u
a
l
i
t
y
 
M
o
n
i
t
o
r
i
n
g
 
P
l
a
n

F
o
r
 
t
h
e
 
p
r
o
t
e
c
t
i
o
n
 
o
f
 
p
u
b
l
i
c
 
h
e
a
l
t
h
,
 
m
o
n
i
t
o
r
 
a
n
d
 
c
o
n
t
r
o
l
 
c
o
n
t
a
m
i
n
a
n
t
 

e
m
i
s
s
i
o
n
s
 
t
o
 
t
h
e
 
a
i
r
 
f
r
o
m
 
H
a
z
a
r
d
o
u
s
 
a
n
d
 
T
o
x
i
c
 
r
e
m
e
d
i
a
l
 
a
c
t
i
o
n
 
a
r
e
a
 
s
o
u
r
c
e
s
 

t
o
 
m
i
n
i
m
i
z
e
 
s
h
o
r
t
-
t
e
r
m
 
r
i
s
k
s
 
t
h
a
t
 
m
i
g
h
t
 
b
e
 
p
o
s
e
d
 
t
o
 
t
h
e
 
c
o
m
m
u
n
i
t
y
 
d
u
r
i
n
g
 

t
h
e
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
o
f
 
t
h
e
 
r
e
m
e
d
i
a
l
 
a
l
t
e
r
n
a
t
i
v
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 

i
t
e
m
s
 
l
i
s
t
e
d
 
b
e
l
o
w
.
 
 
T
h
e
 
A
i
r
 
q
u
a
l
i
t
y
 
M
o
n
i
t
o
r
i
n
g
 
P
l
a
n
 
s
h
a
l
l
 
b
e
 
s
u
b
m
i
t
t
e
d
 
a
s
 

a
 
s
e
p
a
r
a
t
e
 
d
i
s
c
u
s
s
i
o
n
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 
S
i
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
 
d
e
f
i
n
e
d
 
i
n
 

P
a
r
a
g
r
a
p
h
 
S
I
T
E
 
M
A
N
A
G
E
M
E
N
T
 
P
L
A
N
.

a
.
 
 
P
e
r
i
m
e
t
e
r
 
A
i
r
 
C
o
n
t
a
m
i
n
a
n
t
 
o
f
 
C
o
n
c
e
r
n
 
i
n
c
l
u
d
e
s
 
B
a
P
 
T
E
Q
 
a
n
d
 
D
i
o
x
i
n
 
T
E
Q
.

b
.
 
 
T
i
m
e
 
A
v
e
r
a
g
e
d
 
P
e
r
i
m
e
t
e
r
 
A
c
t
i
o
n
 
L
e
v
e
l
s
 
a
r
e
 
t
o
 
b
e
 
p
r
e
s
e
n
t
e
d
 
i
n
 
t
h
e
 
A
i
r
 

Q
u
a
l
i
t
y
 
M
o
n
i
t
o
r
i
n
g
 
P
l
a
n
.

c
.
 
 
P
e
r
i
m
e
t
e
r
 
S
a
m
p
l
i
n
g
/
M
o
n
i
t
o
r
i
n
g
 
L
o
c
a
t
i
o
n
s
 
a
r
e
 
t
o
 
b
e
 
p
r
e
s
e
n
t
e
d
 
i
n
 
t
h
e
 
A
i
r
 

Q
u
a
l
i
t
y
 
M
o
n
i
t
o
r
i
n
g
 
P
l
a
n
.

d
.
 
 
M
o
n
i
t
o
r
i
n
g
 
I
n
s
t
r
u
m
e
n
t
s
/
S
a
m
p
l
i
n
g
 
a
n
d
 
A
n
a
l
y
s
i
s
 
M
e
t
h
o
d
s
 
a
r
e
 
t
o
 
b
e
 

p
r
e
s
e
n
t
e
d
 
i
n
 
t
h
e
 
A
i
r
 
Q
u
a
l
i
t
y
 
M
o
n
i
t
o
r
i
n
g
 
P
l
a
n
.

e
.
 
 
S
t
a
f
f
i
n
g
 
a
r
e
 
t
o
 
b
e
 
p
r
e
s
e
n
t
e
d
 
i
n
 
t
h
e
 
A
i
r
 
Q
u
a
l
i
t
y
 
M
o
n
i
t
o
r
i
n
g
 
P
l
a
n
.

1
.
7
.
9
.
6
 
 
 
C
o
m
p
l
i
a
n
t
 
M
a
t
e
r
i
a
l
s

P
r
o
v
i
d
e
 
a
 
l
i
s
t
 
o
f
 
a
n
d
 
S
D
S
s
 
f
o
r
 
a
l
l
 
h
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
s
 
p
r
o
p
o
s
e
d
 
f
o
r
 
u
s
e
 
o
n
 

s
i
t
e
.
 
 
M
a
t
e
r
i
a
l
s
 
m
u
s
t
 
b
e
 
c
o
m
p
l
i
a
n
t
 
w
i
t
h
 
a
l
l
 
C
l
e
a
n
 
A
i
r
 
A
c
t
 
r
e
g
u
l
a
t
i
o
n
s
 
f
o
r
 

e
m
i
s
s
i
o
n
s
 
i
n
c
l
u
d
i
n
g
 
s
o
l
v
e
n
t
 
a
n
d
 
v
o
l
a
t
i
l
e
 
o
r
g
a
n
i
c
 
c
o
m
p
o
u
n
d
 
c
o
n
t
e
n
t
s
,
 
a
n
d
 

a
p
p
l
i
c
a
b
l
e
 
N
a
t
i
o
n
a
l
 
E
m
i
s
s
i
o
n
 
S
t
a
n
d
a
r
d
s
 
f
o
r
 
H
a
z
a
r
d
o
u
s
 
A
i
r
 
P
o
l
l
u
t
a
n
t
s
 

r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
T
h
e
 
G
o
v
e
r
n
m
e
n
t
 
m
a
y
 
a
l
t
e
r
 
o
r
 
l
i
m
i
t
 
u
s
e
 
o
f
 
s
p
e
c
i
f
i
c
 
m
a
t
e
r
i
a
l
s
 

a
s
 
n
e
e
d
e
d
 
t
o
 
m
e
e
t
 
p
e
r
m
i
t
 
r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
e
m
i
s
s
i
o
n
s
.

1
.
8
 
 
 
L
I
C
E
N
S
E
S
 
A
N
D
 
P
E
R
M
I
T
S

O
b
t
a
i
n
 
l
i
c
e
n
s
e
s
 
a
n
d
 
p
e
r
m
i
t
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 

a
n
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
F
A
R
 
5
2
.
2
3
6
-
7
.
 
 
N
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
o
f
 

a
l
l
 
g
e
n
e
r
a
l
 
u
s
e
 
p
e
r
m
i
t
t
e
d
 
e
q
u
i
p
m
e
n
t
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
p
l
a
n
s
 
t
o
 
u
s
e
 
o
n
 
s
i
t
e
.
 
 

T
h
i
s
 
p
a
r
a
g
r
a
p
h
 
s
u
p
p
l
e
m
e
n
t
s
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
u
n
d
e
r
 
F
A
R
 

5
2
.
2
3
6
-
7
.

1
.
9
 
 
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 
R
E
C
O
R
D
S
 
B
I
N
D
E
R

M
a
i
n
t
a
i
n
 
o
n
-
s
i
t
e
 
a
 
s
e
p
a
r
a
t
e
 
t
h
r
e
e
-
r
i
n
g
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
R
e
c
o
r
d
s
 
B
i
n
d
e
r
 
a
n
d
 

s
u
b
m
i
t
 
a
t
 
t
h
e
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
.
 
 
M
a
k
e
 
s
e
p
a
r
a
t
e
 
p
a
r
t
s
 
w
i
t
h
i
n
 
t
h
e
 

b
i
n
d
e
r
 
t
h
a
t
 
c
o
r
r
e
s
p
o
n
d
 
t
o
 
e
a
c
h
 
s
u
b
m
i
t
t
a
l
 
l
i
s
t
e
d
 
u
n
d
e
r
 
p
a
r
a
g
r
a
p
h
 
C
L
O
S
E
O
U
T
 

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9
 
 
P
a
g
e
 
1
5



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
U
B
M
I
T
T
A
L
S
 
i
n
 
t
h
i
s
 
s
e
c
t
i
o
n
.

1
.
1
0
 
 
 
S
O
L
I
D
 
W
A
S
T
E
 
M
A
N
A
G
E
M
E
N
T
 
P
E
R
M
I
T

P
r
o
v
i
d
e
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
i
t
h
 
w
r
i
t
t
e
n
 
n
o
t
i
f
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
q
u
a
n
t
i
t
y
 

o
f
 
a
n
t
i
c
i
p
a
t
e
d
 
s
o
l
i
d
 
w
a
s
t
e
 
o
r
 
d
e
b
r
i
s
 
t
h
a
t
 
i
s
 
a
n
t
i
c
i
p
a
t
e
d
 
o
r
 
e
s
t
i
m
a
t
e
d
 
t
o
 

b
e
 
g
e
n
e
r
a
t
e
d
 
b
y
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
I
n
c
l
u
d
e
 
i
n
 
t
h
e
 
r
e
p
o
r
t
 
t
h
e
 
l
o
c
a
t
i
o
n
s
 
w
h
e
r
e
 

v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
w
a
s
t
e
 
w
i
l
l
 
b
e
 
d
i
s
p
o
s
e
d
 
o
r
 
r
e
c
y
c
l
e
d
.
 
 
I
n
c
l
u
d
e
 
l
e
t
t
e
r
s
 
o
f
 

a
c
c
e
p
t
a
n
c
e
 
f
r
o
m
 
t
h
e
 
r
e
c
e
i
v
i
n
g
 
l
o
c
a
t
i
o
n
 
o
r
 
a
s
 
a
p
p
l
i
c
a
b
l
e
;
 
s
u
b
m
i
t
 
o
n
e
 
c
o
p
y
 

o
f
 
t
h
e
 
r
e
c
e
i
v
i
n
g
 
l
o
c
a
t
i
o
n
 
s
t
a
t
e
 
a
n
d
 
l
o
c
a
l
 
S
o
l
i
d
 
W
a
s
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
e
r
m
i
t
 
o
r
 

l
i
c
e
n
s
e
 
s
h
o
w
i
n
g
 
s
u
c
h
 
a
g
e
n
c
y
'
s
 
a
p
p
r
o
v
a
l
 
o
f
 
t
h
e
 
d
i
s
p
o
s
a
l
 
p
l
a
n
 
b
e
f
o
r
e
 

t
r
a
n
s
p
o
r
t
i
n
g
 
w
a
s
t
e
s
 
o
f
f
 
s
i
t
e
.

1
.
1
0
.
1
 
 
 
S
o
l
i
d
 
W
a
s
t
e
 
M
a
n
a
g
e
m
e
n
t
 
R
e
p
o
r
t

M
o
n
t
h
l
y
,
 
s
u
b
m
i
t
 
a
 
s
o
l
i
d
 
w
a
s
t
e
 
d
i
s
p
o
s
a
l
 
r
e
p
o
r
t
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 

F
o
r
 
e
a
c
h
 
w
a
s
t
e
,
 
t
h
e
 
r
e
p
o
r
t
 
w
i
l
l
 
s
t
a
t
e
 
t
h
e
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n
 
(
u
s
i
n
g
 
t
h
e
 

d
e
f
i
n
i
t
i
o
n
s
 
p
r
o
v
i
d
e
d
 
i
n
 
t
h
i
s
 
s
e
c
t
i
o
n
)
,
 
a
m
o
u
n
t
,
 
l
o
c
a
t
i
o
n
,
 
a
n
d
 
n
a
m
e
 
o
f
 
t
h
e
 

b
u
s
i
n
e
s
s
 
r
e
c
e
i
v
i
n
g
 
t
h
e
 
s
o
l
i
d
 
w
a
s
t
e
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

N
o
t
 
U
s
e
d

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
P
R
O
T
E
C
T
I
O
N
 
O
F
 
N
A
T
U
R
A
L
 
R
E
S
O
U
R
C
E
S

M
i
n
i
m
i
z
e
 
i
n
t
e
r
f
e
r
e
n
c
e
 
w
i
t
h
,
 
d
i
s
t
u
r
b
a
n
c
e
 
t
o
,
 
a
n
d
 
d
a
m
a
g
e
 
t
o
 
f
i
s
h
,
 
w
i
l
d
l
i
f
e
,
 

a
n
d
 
p
l
a
n
t
s
,
 
i
n
c
l
u
d
i
n
g
 
t
h
e
i
r
 
h
a
b
i
t
a
t
s
.
 
 
P
r
i
o
r
 
t
o
 
t
h
e
 
c
o
m
m
e
n
c
e
m
e
n
t
 
o
f
 

a
c
t
i
v
i
t
i
e
s
,
 
c
o
n
s
u
l
t
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
r
e
g
a
r
d
i
n
g
 
r
a
r
e
 
s
p
e
c
i
e
s
 

o
r
 
s
e
n
s
i
t
i
v
e
 
h
a
b
i
t
a
t
s
 
t
h
a
t
 
n
e
e
d
 
t
o
 
b
e
 
p
r
o
t
e
c
t
e
d
.
 
 
T
h
e
 
p
r
o
t
e
c
t
i
o
n
 
o
f
 
r
a
r
e
,
 

t
h
r
e
a
t
e
n
e
d
,
 
a
n
d
 
e
n
d
a
n
g
e
r
e
d
 
a
n
i
m
a
l
 
a
n
d
 
p
l
a
n
t
 
s
p
e
c
i
e
s
 
i
d
e
n
t
i
f
i
e
d
,
 
i
n
c
l
u
d
i
n
g
 

t
h
e
i
r
 
h
a
b
i
t
a
t
s
,
 
i
s
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
.

P
r
e
s
e
r
v
e
 
t
h
e
 
n
a
t
u
r
a
l
 
r
e
s
o
u
r
c
e
s
 
w
i
t
h
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
b
o
u
n
d
a
r
i
e
s
 
a
n
d
 
o
u
t
s
i
d
e
 

t
h
e
 
l
i
m
i
t
s
 
o
f
 
p
e
r
m
a
n
e
n
t
 
w
o
r
k
.
 
 
R
e
s
t
o
r
e
 
t
o
 
a
n
 
e
q
u
i
v
a
l
e
n
t
 
o
r
 
i
m
p
r
o
v
e
d
 

c
o
n
d
i
t
i
o
n
 
u
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
w
o
r
k
 
o
r
 
a
s
 
o
t
h
e
r
w
i
s
e
 
s
p
e
c
i
f
i
e
d
.
 
 
C
o
n
f
i
n
e
 

c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
l
i
m
i
t
s
 
o
f
 
t
h
e
 
w
o
r
k
 
i
n
d
i
c
a
t
e
d
 
o
r
 

s
p
e
c
i
f
i
e
d
.

3
.
1
.
1
 
 
 
F
l
o
w
 
W
a
y
s

D
o
 
n
o
t
 
a
l
t
e
r
 
w
a
t
e
r
 
f
l
o
w
s
 
o
r
 
o
t
h
e
r
w
i
s
e
 
s
i
g
n
i
f
i
c
a
n
t
l
y
 
d
i
s
t
u
r
b
 
t
h
e
 
n
a
t
i
v
e
 

h
a
b
i
t
a
t
 
a
d
j
a
c
e
n
t
 
t
o
 
t
h
e
 
p
r
o
j
e
c
t
 
a
n
d
 
c
r
i
t
i
c
a
l
 
t
o
 
t
h
e
 
s
u
r
v
i
v
a
l
 
o
f
 
f
i
s
h
 
a
n
d
 

w
i
l
d
l
i
f
e
,
 
e
x
c
e
p
t
 
a
s
 
s
p
e
c
i
f
i
e
d
 
a
n
d
 
p
e
r
m
i
t
t
e
d
.

3
.
1
.
2
 
 
 
V
e
g
e
t
a
t
i
o
n

E
x
c
e
p
t
 
i
n
 
a
r
e
a
s
 
t
o
 
b
e
 
c
l
e
a
r
e
d
,
 
d
o
 
n
o
t
 
r
e
m
o
v
e
,
 
c
u
t
,
 
d
e
f
a
c
e
,
 
i
n
j
u
r
e
,
 
o
r
 

d
e
s
t
r
o
y
 
t
r
e
e
s
 
o
r
 
s
h
r
u
b
s
 
w
i
t
h
o
u
t
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
'
s
 
p
e
r
m
i
s
s
i
o
n
.
 
 
D
o
 

n
o
t
 
f
a
s
t
e
n
 
o
r
 
a
t
t
a
c
h
 
r
o
p
e
s
,
 
c
a
b
l
e
s
,
 
o
r
 
g
u
y
s
 
t
o
 
e
x
i
s
t
i
n
g
 
n
e
a
r
b
y
 
t
r
e
e
s
 
f
o
r
 

a
n
c
h
o
r
a
g
e
s
 
u
n
l
e
s
s
 
a
u
t
h
o
r
i
z
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
W
h
e
r
e
 
s
u
c
h
 
u
s
e
 

o
f
 
a
t
t
a
c
h
e
d
 
r
o
p
e
s
,
 
c
a
b
l
e
s
,
 
o
r
 
g
u
y
s
 
i
s
 
a
u
t
h
o
r
i
z
e
d
,
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
i
s
 

r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
a
n
y
 
r
e
s
u
l
t
a
n
t
 
d
a
m
a
g
e
.

P
r
o
t
e
c
t
 
e
x
i
s
t
i
n
g
 
t
r
e
e
s
 
t
h
a
t
 
a
r
e
 
t
o
 
r
e
m
a
i
n
 
t
o
 
e
n
s
u
r
e
 
t
h
e
y
 
a
r
e
 
n
o
t
 
i
n
j
u
r
e
d
,
 

b
r
u
i
s
e
d
,
 
d
e
f
a
c
e
d
,
 
o
r
 
o
t
h
e
r
w
i
s
e
 
d
a
m
a
g
e
d
 
b
y
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
p
e
r
a
t
i
o
n
s
.
 
 
R
e
m
o
v
e
 

d
i
s
p
l
a
c
e
d
 
r
o
c
k
s
 
f
r
o
m
 
u
n
c
l
e
a
r
e
d
 
a
r
e
a
s
.
 
 
C
o
o
r
d
i
n
a
t
e
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9
 
 
P
a
g
e
 
1
6



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

O
f
f
i
c
e
r
 
a
n
d
 
I
n
s
t
a
l
l
a
t
i
o
n
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
O
f
f
i
c
e
 
t
o
 
d
e
t
e
r
m
i
n
e
 
a
p
p
r
o
p
r
i
a
t
e
 

a
c
t
i
o
n
 
f
o
r
 
t
r
e
e
s
 
a
n
d
 
o
t
h
e
r
 
l
a
n
d
s
c
a
p
e
 
f
e
a
t
u
r
e
s
 
s
c
a
r
r
e
d
 
o
r
 
d
a
m
a
g
e
d
 
b
y
 

e
q
u
i
p
m
e
n
t
 
o
p
e
r
a
t
i
o
n
s
.

3
.
1
.
3
 
 
 
S
t
r
e
a
m
s

S
t
r
e
a
m
 
c
r
o
s
s
i
n
g
s
 
m
u
s
t
 
a
l
l
o
w
 
m
o
v
e
m
e
n
t
 
o
f
 
m
a
t
e
r
i
a
l
s
 
o
r
 
e
q
u
i
p
m
e
n
t
 
w
i
t
h
o
u
t
 

v
i
o
l
a
t
i
n
g
 
w
a
t
e
r
 
p
o
l
l
u
t
i
o
n
 
c
o
n
t
r
o
l
 
s
t
a
n
d
a
r
d
s
 
o
f
 
t
h
e
 
f
e
d
e
r
a
l
,
 
s
t
a
t
e
,
 
a
n
d
 

l
o
c
a
l
 
g
o
v
e
r
n
m
e
n
t
s
.
 
 
C
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
s
t
r
e
a
m
 
c
r
o
s
s
i
n
g
 
s
t
r
u
c
t
u
r
e
s
 
m
u
s
t
 
b
e
 
i
n
 

c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
a
n
y
 
r
e
q
u
i
r
e
d
 
p
e
r
m
i
t
s
 
i
n
c
l
u
d
i
n
g
,
 
b
u
t
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
,
 
C
l
e
a
n
 

W
a
t
e
r
 
A
c
t
 
S
e
c
t
i
o
n
 
4
0
4
,
 
a
n
d
 
S
e
c
t
i
o
n
 
4
0
1
 
W
a
t
e
r
 
Q
u
a
l
i
t
y
.

T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
'
s
 
a
p
p
r
o
v
a
l
 
a
n
d
 
a
p
p
r
o
p
r
i
a
t
e
 
p
e
r
m
i
t
s
 
a
r
e
 
r
e
q
u
i
r
e
d
 

b
e
f
o
r
e
 
a
n
y
 
e
q
u
i
p
m
e
n
t
 
w
i
l
l
 
b
e
 
p
e
r
m
i
t
t
e
d
 
t
o
 
f
o
r
d
 
l
i
v
e
 
s
t
r
e
a
m
s
.
 
 
I
n
 
a
r
e
a
s
 

w
h
e
r
e
 
f
r
e
q
u
e
n
t
 
c
r
o
s
s
i
n
g
s
 
a
r
e
 
r
e
q
u
i
r
e
d
,
 
i
n
s
t
a
l
l
 
t
e
m
p
o
r
a
r
y
 
c
u
l
v
e
r
t
s
 
o
r
 

b
r
i
d
g
e
s
.
 
 
O
b
t
a
i
n
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
'
s
 
a
p
p
r
o
v
a
l
 
p
r
i
o
r
 
t
o
 
i
n
s
t
a
l
l
a
t
i
o
n
.
 
 

R
e
m
o
v
e
 
t
e
m
p
o
r
a
r
y
 
c
u
l
v
e
r
t
s
 
o
r
 
b
r
i
d
g
e
s
 
u
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
w
o
r
k
,
 
a
n
d
 
r
e
p
a
i
r
 

t
h
e
 
a
r
e
a
 
t
o
 
i
t
s
 
o
r
i
g
i
n
a
l
 
c
o
n
d
i
t
i
o
n
 
u
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e
 
r
e
q
u
i
r
e
d
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
2
 
 
 
S
T
O
R
M
W
A
T
E
R

D
o
 
n
o
t
 
d
i
s
c
h
a
r
g
e
 
s
t
o
r
m
w
a
t
e
r
 
f
r
o
m
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
s
 
t
o
 
t
h
e
 
s
a
n
i
t
a
r
y
 

s
e
w
e
r
.
 
 
I
f
 
t
h
e
 
w
a
t
e
r
 
i
s
 
n
o
t
e
d
 
o
r
 
s
u
s
p
e
c
t
e
d
 
o
f
 
b
e
i
n
g
 
c
o
n
t
a
m
i
n
a
t
e
d
,
 
i
t
 
m
a
y
 

o
n
l
y
 
b
e
 
r
e
l
e
a
s
e
d
 
t
o
 
t
h
e
 
s
t
o
r
m
 
d
r
a
i
n
 
s
y
s
t
e
m
 
i
f
 
t
h
e
 
d
i
s
c
h
a
r
g
e
 
i
s
 

s
p
e
c
i
f
i
c
a
l
l
y
 
p
e
r
m
i
t
t
e
d
.
 
 
O
b
t
a
i
n
 
a
u
t
h
o
r
i
z
a
t
i
o
n
 
i
n
 
a
d
v
a
n
c
e
 
f
r
o
m
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
n
d
 
a
p
p
r
o
p
r
i
a
t
e
 
G
o
v
e
r
n
m
e
n
t
 
A
g
e
n
c
i
e
s
 
f
o
r
 
a
n
y
 
r
e
l
e
a
s
e
 
o
f
 

c
o
n
t
a
m
i
n
a
t
e
d
 
w
a
t
e
r
.

3
.
2
.
1
 
 
 
C
o
n
s
t
r
u
c
t
i
o
n
 
G
e
n
e
r
a
l
 
P
e
r
m
i
t

P
r
o
v
i
d
e
 
a
 
C
o
n
s
t
r
u
c
t
i
o
n
 
G
e
n
e
r
a
l
 
P
e
r
m
i
t
 
a
s
 
r
e
q
u
i
r
e
d
 
b
y
 
4
0
 
C
F
R
 
1
2
2
.
2
6
 
o
r
 
E
P
A
 

G
e
n
e
r
a
l
 
P
e
r
m
i
t
.
 
 
U
n
d
e
r
 
t
h
e
 
t
e
r
m
s
 
a
n
d
 
c
o
n
d
i
t
i
o
n
s
 
o
f
 
t
h
e
 
p
e
r
m
i
t
,
 
i
n
s
t
a
l
l
,
 

i
n
s
p
e
c
t
,
 
m
a
i
n
t
a
i
n
 
B
M
P
s
,
 
p
r
e
p
a
r
e
 
s
t
o
r
m
w
a
t
e
r
 
e
r
o
s
i
o
n
 
a
n
d
 
s
e
d
i
m
e
n
t
 
c
o
n
t
r
o
l
 

i
n
s
p
e
c
t
i
o
n
 
r
e
p
o
r
t
s
,
 
a
n
d
 
s
u
b
m
i
t
 
S
W
P
P
P
 
i
n
s
p
e
c
t
i
o
n
 
r
e
p
o
r
t
s
.
 
 
M
a
i
n
t
a
i
n
 

c
o
n
s
t
r
u
c
t
i
o
n
 
o
p
e
r
a
t
i
o
n
s
 
a
n
d
 
m
a
n
a
g
e
m
e
n
t
 
i
n
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
t
h
e
 
t
e
r
m
s
 
a
n
d
 

c
o
n
d
i
t
i
o
n
s
 
o
f
 
t
h
e
 
g
e
n
e
r
a
l
 
p
e
r
m
i
t
 
f
o
r
 
s
t
o
r
m
w
a
t
e
r
 
d
i
s
c
h
a
r
g
e
s
 
f
r
o
m
 

c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
.

3
.
2
.
1
.
1
 
 
 
S
t
o
r
m
w
a
t
e
r
 
P
o
l
l
u
t
i
o
n
 
P
r
e
v
e
n
t
i
o
n
 
P
l
a
n

S
u
b
m
i
t
 
a
 
p
r
o
j
e
c
t
-
s
p
e
c
i
f
i
c
 
S
t
o
r
m
w
a
t
e
r
 
P
o
l
l
u
t
i
o
n
 
P
r
e
v
e
n
t
i
o
n
 
P
l
a
n
 
(
S
W
P
P
P
)
 
t
o
 

t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
f
o
r
 
a
p
p
r
o
v
a
l
,
 
p
r
i
o
r
 
t
o
 
t
h
e
 
c
o
m
m
e
n
c
e
m
e
n
t
 
o
f
 
w
o
r
k
.
 
 

T
h
e
 
S
W
P
P
P
 
s
h
a
l
l
 
b
e
 
s
u
b
m
i
t
t
e
d
 
a
s
 
a
 
s
e
p
a
r
a
t
e
 
d
i
s
c
u
s
s
i
o
n
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 
S
i
t
e
 

M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
 
d
e
f
i
n
e
d
 
i
n
 
P
a
r
a
g
r
a
p
h
 
S
I
T
E
 
M
A
N
A
G
E
M
E
N
T
 
P
L
A
N
.
 
 
T
h
e
 
S
W
P
P
P
 
m
u
s
t
 

m
e
e
t
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
4
0
 
C
F
R
 
1
2
2
.
2
6
 
a
n
d
 
t
h
e
 
E
P
A
 
G
e
n
e
r
a
l
 
P
e
r
m
i
t
 
f
o
r
 

s
t
o
r
m
w
a
t
e
r
 
d
i
s
c
h
a
r
g
e
s
 
f
r
o
m
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
s
.

I
n
c
l
u
d
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

a
.
 
 
C
o
m
p
l
y
 
w
i
t
h
 
t
e
r
m
s
 
o
f
 
t
h
e
 
E
P
A
 
g
e
n
e
r
a
l
 
p
e
r
m
i
t
 
f
o
r
 
s
t
o
r
m
w
a
t
e
r
 
d
i
s
c
h
a
r
g
e
s
 

f
r
o
m
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
.
 
 
P
r
e
p
a
r
e
 
S
W
P
P
P
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
P
A
 

r
e
q
u
i
r
e
m
e
n
t
s
.
 
U
s
e
 
E
P
A
 
g
u
i
d
e
 
D
e
v
e
l
o
p
i
n
g
 
y
o
u
r
 
S
t
o
r
m
w
a
t
e
r
 
P
o
l
l
u
t
i
o
n
 

P
r
e
v
e
n
t
i
o
n
 
P
l
a
n
 
l
o
c
a
t
e
d
 
a
t
 

h
t
t
p
:
/
/
w
a
t
e
r
.
e
p
a
.
g
o
v
/
p
o
l
w
a
s
t
e
/
n
p
d
e
s
/
s
t
o
r
m
w
a
t
e
r
/
S
t
o
r
m
w
a
t
e
r
-
P
o
l
l
u
t
i
o
n
-

P
r
e
v
e
n
t
i
o
n
-
P
l
a
n
s
-
f
o
r
-
C
o
n
s
t
r
u
c
t
i
o
n
-
A
c
t
i
v
i
t
i
e
s
.
c
f
m
 
t
o
 
p
r
e
p
a
r
e
 
t
h
e
 
S
W
P
P
P
.
 

b
.
 
 
S
e
l
e
c
t
 
a
p
p
l
i
c
a
b
l
e
 
B
M
P
s
 
f
r
o
m
 
E
P
A
 
F
a
c
t
 
S
h
e
e
t
s
 
l
o
c
a
t
e
d
 
a
t
 

h
t
t
p
:
/
/
w
a
t
e
r
.
e
p
a
.
g
o
v
/
p
o
l
w
a
s
t
e
/
n
p
d
e
s
/
s
w
b
m
p
/
C
o
n
s
t
r
u
c
t
i
o
n
-
S
i
t
e
-
S
t
o
r
m
W
a
t
e
r
-

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9
 
 
P
a
g
e
 
1
7



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

R
u
n
-
O
f
f
-
C
o
n
t
r
o
l
.
c
f
m
 
o
r
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
a
p
p
l
i
c
a
b
l
e
 
s
t
a
t
e
 
o
r
 
l
o
c
a
l
 

r
e
q
u
i
r
e
m
e
n
t
s
.

c
.
 
 
I
n
c
l
u
d
e
 
a
 
c
o
m
p
l
e
t
e
d
 
c
o
p
y
 
o
f
 
t
h
e
 
N
o
t
i
c
e
 
o
f
 
I
n
t
e
n
t
,
 
B
M
P
 
I
n
s
p
e
c
t
i
o
n
 

R
e
p
o
r
t
 
T
e
m
p
l
a
t
e
,
 
a
n
d
 
S
t
o
r
m
w
a
t
e
r
 
N
o
t
i
c
e
 
o
f
 
T
e
r
m
i
n
a
t
i
o
n
,
 
e
x
c
e
p
t
 
f
o
r
 
t
h
e
 

e
f
f
e
c
t
i
v
e
 
d
a
t
e
.

3
.
2
.
1
.
2
 
 
 
S
t
o
r
m
w
a
t
e
r
 
N
o
t
i
c
e
 
o
f
 
I
n
t
e
n
t
 
f
o
r
 
C
o
n
s
t
r
u
c
t
i
o
n
 
A
c
t
i
v
i
t
i
e
s

S
u
b
m
i
t
 
t
h
e
 
a
p
p
r
o
v
e
d
 
N
O
I
 
a
n
d
 
a
p
p
r
o
p
r
i
a
t
e
 
p
e
r
m
i
t
 
f
e
e
s
 
o
n
t
o
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 

f
e
d
e
r
a
l
 
o
r
 
s
t
a
t
e
 
a
g
e
n
c
y
 
f
o
r
 
a
p
p
r
o
v
a
l
.
 
 
N
o
 
l
a
n
d
 
d
i
s
t
u
r
b
i
n
g
 
a
c
t
i
v
i
t
i
e
s
 
m
a
y
 

c
o
m
m
e
n
c
e
 
w
i
t
h
o
u
t
 
p
e
r
m
i
t
 
c
o
v
e
r
a
g
e
.
 
 
M
a
i
n
t
a
i
n
 
a
n
 
a
p
p
r
o
v
e
d
 
c
o
p
y
 
o
f
 
t
h
e
 
S
W
P
P
P
 

a
t
 
t
h
e
 
o
n
s
i
t
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
f
i
c
e
,
 
a
n
d
 
c
o
n
t
i
n
u
a
l
l
y
 
u
p
d
a
t
e
 
a
s
 
r
e
g
u
l
a
t
i
o
n
s
 

r
e
q
u
i
r
e
,
 
r
e
f
l
e
c
t
i
n
g
 
c
u
r
r
e
n
t
 
s
i
t
e
 
c
o
n
d
i
t
i
o
n
s
.

3
.
2
.
1
.
3
 
 
 
I
n
s
p
e
c
t
i
o
n
 
R
e
p
o
r
t
s

S
u
b
m
i
t
 
"
I
n
s
p
e
c
t
i
o
n
 
R
e
p
o
r
t
s
"
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

E
P
A
 
C
o
n
s
t
r
u
c
t
i
o
n
 
G
e
n
e
r
a
l
 
P
e
r
m
i
t
.

3
.
2
.
1
.
4
 
 
 
S
t
o
r
m
w
a
t
e
r
 
P
o
l
l
u
t
i
o
n
 
P
r
e
v
e
n
t
i
o
n
 
P
l
a
n
 
C
o
m
p
l
i
a
n
c
e
 
N
o
t
e
b
o
o
k

C
r
e
a
t
e
 
a
n
d
 
m
a
i
n
t
a
i
n
 
a
 
t
h
r
e
e
 
r
i
n
g
 
b
i
n
d
e
r
 
o
f
 
d
o
c
u
m
e
n
t
s
 
t
h
a
t
 
d
e
m
o
n
s
t
r
a
t
e
 

c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
t
h
e
 
C
o
n
s
t
r
u
c
t
i
o
n
 
G
e
n
e
r
a
l
 
P
e
r
m
i
t
.
 
 
I
n
c
l
u
d
e
 
a
 
c
o
p
y
 
o
f
 
t
h
e
 

p
e
r
m
i
t
 
N
o
t
i
c
e
 
o
f
 
I
n
t
e
n
t
,
 
p
r
o
o
f
 
o
f
 
p
e
r
m
i
t
 
f
e
e
 
p
a
y
m
e
n
t
,
 
S
W
P
P
P
 
a
n
d
 
S
W
P
P
P
 

u
p
d
a
t
e
 
a
m
e
n
d
m
e
n
t
s
,
 
i
n
s
p
e
c
t
i
o
n
 
r
e
p
o
r
t
s
 
a
n
d
 
r
e
l
a
t
e
d
 
c
o
r
r
e
c
t
i
v
e
 
a
c
t
i
o
n
 

r
e
c
o
r
d
s
,
 
c
o
p
i
e
s
 
o
f
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
w
i
t
h
 
t
h
e
 
E
P
A
 
a
n
d
 
t
h
e
 
F
l
o
r
i
d
a
 
S
t
a
t
e
 

P
e
r
m
i
t
t
i
n
g
 
A
g
e
n
c
y
,
 
a
n
d
 
a
 
c
o
p
y
 
o
f
 
t
h
e
 
p
e
r
m
i
t
 
N
o
t
i
c
e
 
o
f
 
T
e
r
m
i
n
a
t
i
o
n
 
i
n
 
t
h
e
 

b
i
n
d
e
r
.
 
 
A
t
 
p
r
o
j
e
c
t
 
c
o
m
p
l
e
t
i
o
n
,
 
t
h
e
 
n
o
t
e
b
o
o
k
 
b
e
c
o
m
e
s
 
p
r
o
p
e
r
t
y
 
o
f
 
t
h
e
 

G
o
v
e
r
n
m
e
n
t
.
 
 
P
r
o
v
i
d
e
 
t
h
e
 
c
o
m
p
l
i
a
n
c
e
 
n
o
t
e
b
o
o
k
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
2
.
1
.
5
 
 
 
S
t
o
r
m
w
a
t
e
r
 
N
o
t
i
c
e
 
o
f
 
T
e
r
m
i
n
a
t
i
o
n
 
f
o
r
 
C
o
n
s
t
r
u
c
t
i
o
n
 
A
c
t
i
v
i
t
i
e
s

S
u
b
m
i
t
 
a
 
N
o
t
i
c
e
 
o
f
 
T
e
r
m
i
n
a
t
i
o
n
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
f
o
r
 
a
p
p
r
o
v
a
l
 

o
n
c
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
i
s
 
c
o
m
p
l
e
t
e
 
a
n
d
 
f
i
n
a
l
 
s
t
a
b
i
l
i
z
a
t
i
o
n
 
h
a
s
 
b
e
e
n
 
a
c
h
i
e
v
e
d
 
o
n
 

a
l
l
 
p
o
r
t
i
o
n
s
 
o
f
 
t
h
e
 
s
i
t
e
 
f
o
r
 
w
h
i
c
h
 
t
h
e
 
p
e
r
m
i
t
t
e
e
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
.
 
 
O
n
c
e
 

a
p
p
r
o
v
e
d
,
 
s
u
b
m
i
t
 
t
h
e
 
N
o
t
i
c
e
 
o
f
 
T
e
r
m
i
n
a
t
i
o
n
 
t
o
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
s
t
a
t
e
 
o
r
 

f
e
d
e
r
a
l
 
a
g
e
n
c
y
.
 
 
P
r
e
p
a
r
e
 
a
s
-
b
u
i
l
t
 
t
o
p
o
g
r
a
p
h
i
c
 
s
u
r
v
e
y
 
i
n
f
o
r
m
a
t
i
o
n
 
r
e
q
u
i
r
e
d
 

b
y
 
t
h
e
 
p
e
r
m
i
t
t
i
n
g
 
a
g
e
n
c
y
 
f
o
r
 
c
e
r
t
i
f
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
s
t
o
r
m
w
a
t
e
r
 
m
a
n
a
g
e
m
e
n
t
 

s
y
s
t
e
m
,
 
a
n
d
 
p
r
o
v
i
d
e
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
2
.
2
 
 
 
E
r
o
s
i
o
n
 
a
n
d
 
S
e
d
i
m
e
n
t
 
C
o
n
t
r
o
l
 
M
e
a
s
u
r
e
s

3
.
2
.
2
.
1
 
 
 
E
r
o
s
i
o
n
 
a
n
d
 
S
e
d
i
m
e
n
t
 
C
o
n
t
r
o
l
 
P
l
a
n

P
r
o
v
i
d
e
 
e
r
o
s
i
o
n
 
a
n
d
 
s
e
d
i
m
e
n
t
 
c
o
n
t
r
o
l
 
m
e
a
s
u
r
e
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
r
o
s
i
o
n
 

a
n
d
 
S
e
d
i
m
e
n
t
a
t
i
o
n
 
C
o
n
t
r
o
l
 
P
l
a
n
 
(
E
S
C
P
)
.
 
 
T
h
i
s
 
p
l
a
n
 
w
i
l
l
 
d
e
s
c
r
i
b
e
 
e
q
u
i
p
m
e
n
t
 

a
n
d
 
p
r
o
c
e
d
u
r
e
s
 
u
s
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
t
o
 
c
o
n
t
r
o
l
 
a
n
d
 
m
a
n
a
g
e
 
e
r
o
s
i
o
n
 
a
n
d
 

s
e
d
i
m
e
n
t
a
t
i
o
n
 
c
a
u
s
e
d
 
b
y
 
w
i
n
d
,
 
s
u
r
f
a
c
e
 
w
a
t
e
r
 
a
n
d
 
s
t
o
r
m
 
w
a
t
e
r
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 

w
i
t
h
 
F
l
o
r
i
d
a
 
L
a
r
g
e
 
C
o
n
s
t
r
u
c
t
i
o
n
 
S
t
o
r
m
 
W
a
t
e
r
 
G
e
n
e
r
a
l
 
P
e
r
m
i
t
 
(
F
l
o
r
i
d
a
 

S
t
a
t
u
t
e
s
 
S
e
c
t
i
o
n
 
4
0
3
.
0
8
8
5
)
.

3
.
2
.
2
.
2
 
 
 
E
r
o
s
i
o
n
 
C
o
n
t
r
o
l

P
r
o
v
i
d
e
 
t
e
m
p
o
r
a
r
y
 
a
n
d
 
p
e
r
m
a
n
e
n
t
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 

3
1
 
3
2
 
1
1
 
S
O
I
L
 
S
U
R
F
A
C
E
 
E
R
O
S
I
O
N
 
C
O
N
T
R
O
L
.

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9
 
 
P
a
g
e
 
1
8



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
2
.
3
 
 
 
W
o
r
k
 
A
r
e
a
 
L
i
m
i
t
s

M
a
r
k
 
t
h
e
 
a
r
e
a
s
 
t
h
a
t
 
n
e
e
d
 
n
o
t
 
b
e
 
d
i
s
t
u
r
b
e
d
 
u
n
d
e
r
 
t
h
i
s
 
C
o
n
t
r
a
c
t
 
p
r
i
o
r
 
t
o
 

c
o
m
m
e
n
c
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
.
 
 
M
a
r
k
 
o
r
 
f
e
n
c
e
 
i
s
o
l
a
t
e
d
 
a
r
e
a
s
 
w
i
t
h
i
n
 

t
h
e
 
g
e
n
e
r
a
l
 
w
o
r
k
 
a
r
e
a
 
t
h
a
t
 
a
r
e
 
n
o
t
 
t
o
 
b
e
 
d
i
s
t
u
r
b
e
d
.
 
 
P
r
o
t
e
c
t
 
m
o
n
u
m
e
n
t
s
 
a
n
d
 

m
a
r
k
e
r
s
 
b
e
f
o
r
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
p
e
r
a
t
i
o
n
s
 
c
o
m
m
e
n
c
e
.
 
 
W
h
e
r
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 

o
p
e
r
a
t
i
o
n
s
 
a
r
e
 
t
o
 
b
e
 
c
o
n
d
u
c
t
e
d
 
d
u
r
i
n
g
 
d
a
r
k
n
e
s
s
,
 
a
n
y
 
m
a
r
k
e
r
s
 
m
u
s
t
 
b
e
 

v
i
s
i
b
l
e
 
i
n
 
t
h
e
 
d
a
r
k
.
 
 
P
e
r
s
o
n
n
e
l
 
m
u
s
t
 
b
e
 
k
n
o
w
l
e
d
g
e
a
b
l
e
 
o
f
 
t
h
e
 
p
u
r
p
o
s
e
 
f
o
r
 

m
a
r
k
i
n
g
 
a
n
d
 
p
r
o
t
e
c
t
i
n
g
 
p
a
r
t
i
c
u
l
a
r
 
o
b
j
e
c
t
s
.

3
.
2
.
4
 
 
 
C
o
n
t
r
a
c
t
o
r
 
F
a
c
i
l
i
t
i
e
s
 
a
n
d
 
W
o
r
k
 
A
r
e
a
s

P
l
a
c
e
 
f
i
e
l
d
 
o
f
f
i
c
e
s
,
 
s
t
a
g
i
n
g
 
a
r
e
a
s
,
 
s
t
o
c
k
p
i
l
e
 
s
t
o
r
a
g
e
,
 
a
n
d
 
t
e
m
p
o
r
a
r
y
 

b
u
i
l
d
i
n
g
s
 
i
n
 
a
r
e
a
s
 
d
e
s
i
g
n
a
t
e
d
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
 
o
r
 
a
s
 
d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
P
r
o
v
i
d
e
 
e
r
o
s
i
o
n
 
a
n
d
 
s
e
d
i
m
e
n
t
 
c
o
n
t
r
o
l
s
 
f
o
r
 
o
n
s
i
t
e
 

b
o
r
r
o
w
 
a
n
d
 
s
p
o
i
l
 
a
r
e
a
s
 
t
o
 
p
r
e
v
e
n
t
 
s
e
d
i
m
e
n
t
 
f
r
o
m
 
e
n
t
e
r
i
n
g
 
n
e
a
r
b
y
 
w
a
t
e
r
s
.
 
 

C
o
n
t
r
o
l
 
t
e
m
p
o
r
a
r
y
 
e
x
c
a
v
a
t
i
o
n
 
a
n
d
 
e
m
b
a
n
k
m
e
n
t
s
 
f
o
r
 
p
l
a
n
t
 
o
r
 
w
o
r
k
 
a
r
e
a
s
 
t
o
 

p
r
o
t
e
c
t
 
a
d
j
a
c
e
n
t
 
a
r
e
a
s
.

3
.
3
 
 
 
S
U
R
F
A
C
E
 
A
N
D
 
G
R
O
U
N
D
W
A
T
E
R

3
.
3
.
1
 
 
 
C
o
f
f
e
r
d
a
m
s
,
 
D
i
v
e
r
s
i
o
n
s
,
 
a
n
d
 
D
e
w
a
t
e
r
i
n
g
 

C
o
n
s
t
r
u
c
t
i
o
n
 
o
p
e
r
a
t
i
o
n
s
 
f
o
r
 
d
e
w
a
t
e
r
i
n
g
,
 
r
e
m
o
v
a
l
 
o
f
 
c
o
f
f
e
r
d
a
m
s
,
 
t
a
i
l
r
a
c
e
 

e
x
c
a
v
a
t
i
o
n
,
 
a
n
d
 
t
u
n
n
e
l
 
c
l
o
s
u
r
e
 
m
u
s
t
 
b
e
 
c
o
n
s
t
a
n
t
l
y
 
c
o
n
t
r
o
l
l
e
d
 
t
o
 
m
a
i
n
t
a
i
n
 

c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
e
x
i
s
t
i
n
g
 
s
t
a
t
e
 
w
a
t
e
r
 
q
u
a
l
i
t
y
 
s
t
a
n
d
a
r
d
s
 
a
n
d
 
d
e
s
i
g
n
a
t
e
d
 
u
s
e
s
 

o
f
 
t
h
e
 
s
u
r
f
a
c
e
 
w
a
t
e
r
 
b
o
d
y
.
 
 
C
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
S
t
a
t
e
 
o
f
 
F
l
o
r
i
d
a
 
w
a
t
e
r
 
q
u
a
l
i
t
y
 

s
t
a
n
d
a
r
d
s
 
a
n
d
 
a
n
t
i
-
d
e
g
r
a
d
a
t
i
o
n
 
p
r
o
v
i
s
i
o
n
s
.
 
 
D
o
 
n
o
t
 
d
i
s
c
h
a
r
g
e
 
e
x
c
a
v
a
t
i
o
n
 

g
r
o
u
n
d
 
w
a
t
e
r
 
t
o
 
t
h
e
 
s
a
n
i
t
a
r
y
 
s
e
w
e
r
,
 
s
t
o
r
m
 
d
r
a
i
n
s
,
 
o
r
 
t
o
 
s
u
r
f
a
c
e
 
w
a
t
e
r
s
 

w
i
t
h
o
u
t
 
p
r
i
o
r
 
s
p
e
c
i
f
i
c
 
a
u
t
h
o
r
i
z
a
t
i
o
n
 
i
n
 
w
r
i
t
i
n
g
 
f
r
o
m
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
a
n
d
 
a
p
p
r
o
p
r
i
a
t
e
 
G
o
v
e
r
n
m
e
n
t
 
A
g
e
n
c
i
e
s
.
 
 
D
i
s
c
h
a
r
g
e
 
o
f
 
h
a
z
a
r
d
o
u
s
 

s
u
b
s
t
a
n
c
e
s
 
w
i
l
l
 
n
o
t
 
b
e
 
p
e
r
m
i
t
t
e
d
 
u
n
d
e
r
 
a
n
y
 
c
i
r
c
u
m
s
t
a
n
c
e
s
.
 
 
U
s
e
 
s
e
d
i
m
e
n
t
 

c
o
n
t
r
o
l
 
B
M
P
s
 
t
o
 
p
r
e
v
e
n
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
 
r
u
n
o
f
f
 
f
r
o
m
 
d
i
r
e
c
t
l
y
 
e
n
t
e
r
i
n
g
 

a
n
y
 
s
t
o
r
m
 
d
r
a
i
n
 
o
r
 
s
u
r
f
a
c
e
 
w
a
t
e
r
s
.

I
f
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
d
e
w
a
t
e
r
i
n
g
 
i
s
 
n
o
t
e
d
 
o
r
 
s
u
s
p
e
c
t
e
d
 
o
f
 
b
e
i
n
g
 

c
o
n
t
a
m
i
n
a
t
e
d
,
 
i
t
 
m
a
y
 
o
n
l
y
 
b
e
 
r
e
l
e
a
s
e
d
 
t
o
 
t
h
e
 
s
t
o
r
m
 
d
r
a
i
n
 
s
y
s
t
e
m
 
i
f
 
t
h
e
 

d
i
s
c
h
a
r
g
e
 
i
s
 
s
p
e
c
i
f
i
c
a
l
l
y
 
p
e
r
m
i
t
t
e
d
.
 
 
O
b
t
a
i
n
 
a
u
t
h
o
r
i
z
a
t
i
o
n
 
f
o
r
 
a
n
y
 

c
o
n
t
a
m
i
n
a
t
e
d
 
g
r
o
u
n
d
w
a
t
e
r
 
r
e
l
e
a
s
e
 
i
n
 
a
d
v
a
n
c
e
 
f
r
o
m
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 

a
n
d
 
t
h
e
 
f
e
d
e
r
a
l
 
o
r
 
s
t
a
t
e
 
a
u
t
h
o
r
i
t
y
,
 
a
s
 
a
p
p
l
i
c
a
b
l
e
.
 
 
D
i
s
c
h
a
r
g
e
 
o
f
 
h
a
z
a
r
d
o
u
s
 

s
u
b
s
t
a
n
c
e
s
 
w
i
l
l
 
n
o
t
 
b
e
 
p
e
r
m
i
t
t
e
d
 
u
n
d
e
r
 
a
n
y
 
c
i
r
c
u
m
s
t
a
n
c
e
s
.

3
.
3
.
2
 
 
 
W
a
t
e
r
s
 
o
f
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s

D
o
 
n
o
t
 
e
n
t
e
r
,
 
d
i
s
t
u
r
b
,
 
d
e
s
t
r
o
y
,
 
o
r
 
a
l
l
o
w
 
d
i
s
c
h
a
r
g
e
 
o
f
 
c
o
n
t
a
m
i
n
a
n
t
s
 
i
n
t
o
 

w
a
t
e
r
s
 
o
f
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s
.

3
.
4
 
 
 
P
R
O
T
E
C
T
I
O
N
 
O
F
 
C
U
L
T
U
R
A
L
 
R
E
S
O
U
R
C
E
S

3
.
4
.
1
 
 
 
A
r
c
h
a
e
o
l
o
g
i
c
a
l
 
R
e
s
o
u
r
c
e
s

I
f
,
 
d
u
r
i
n
g
 
e
x
c
a
v
a
t
i
o
n
 
o
r
 
o
t
h
e
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
,
 
a
n
y
 
p
r
e
v
i
o
u
s
l
y
 

u
n
i
d
e
n
t
i
f
i
e
d
 
o
r
 
u
n
a
n
t
i
c
i
p
a
t
e
d
 
h
i
s
t
o
r
i
c
a
l
,
 
a
r
c
h
a
e
o
l
o
g
i
c
a
l
,
 
a
n
d
 
c
u
l
t
u
r
a
l
 

r
e
s
o
u
r
c
e
s
 
a
r
e
 
d
i
s
c
o
v
e
r
e
d
 
o
r
 
f
o
u
n
d
,
 
a
c
t
i
v
i
t
i
e
s
 
t
h
a
t
 
m
a
y
 
d
a
m
a
g
e
 
o
r
 
a
l
t
e
r
 

s
u
c
h
 
r
e
s
o
u
r
c
e
s
 
w
i
l
l
 
b
e
 
s
u
s
p
e
n
d
e
d
.
 
 
R
e
s
o
u
r
c
e
s
 
c
o
v
e
r
e
d
 
b
y
 
t
h
i
s
 
p
a
r
a
g
r
a
p
h
 

i
n
c
l
u
d
e
,
 
b
u
t
 
a
r
e
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
:
 
a
n
y
 
h
u
m
a
n
 
s
k
e
l
e
t
a
l
 
r
e
m
a
i
n
s
 
o
r
 
b
u
r
i
a
l
s
;
 

a
r
t
i
f
a
c
t
s
;
 
s
h
e
l
l
,
 
m
i
d
d
e
n
,
 
b
o
n
e
,
 
c
h
a
r
c
o
a
l
,
 
o
r
 
o
t
h
e
r
 
d
e
p
o
s
i
t
s
;
 
r
o
c
k
 
o
r
 
c
o
r
a
l
 

a
l
i
g
n
m
e
n
t
s
,
 
p
a
v
i
n
g
s
,
 
w
a
l
l
,
 
o
r
 
o
t
h
e
r
 
c
o
n
s
t
r
u
c
t
e
d
 
f
e
a
t
u
r
e
s
;
 
a
n
d
 
a
n
y
 

i
n
d
i
c
a
t
i
o
n
 
o
f
 
a
g
r
i
c
u
l
t
u
r
a
l
 
o
r
 
o
t
h
e
r
 
h
u
m
a
n
 
a
c
t
i
v
i
t
i
e
s
.
 
 
U
p
o
n
 
s
u
c
h
 
d
i
s
c
o
v
e
r
y
 

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9
 
 
P
a
g
e
 
1
9



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

o
r
 
f
i
n
d
,
 
i
m
m
e
d
i
a
t
e
l
y
 
n
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
s
o
 
t
h
a
t
 
t
h
e
 

a
p
p
r
o
p
r
i
a
t
e
 
a
u
t
h
o
r
i
t
i
e
s
 
m
a
y
 
b
e
 
n
o
t
i
f
i
e
d
 
a
n
d
 
a
 
d
e
t
e
r
m
i
n
a
t
i
o
n
 
m
a
d
e
 
a
s
 
t
o
 

t
h
e
i
r
 
s
i
g
n
i
f
i
c
a
n
c
e
 
a
n
d
 
w
h
a
t
,
 
i
f
 
a
n
y
,
 
s
p
e
c
i
a
l
 
d
i
s
p
o
s
i
t
i
o
n
 
o
f
 
t
h
e
 
f
i
n
d
s
 

s
h
o
u
l
d
 
b
e
 
m
a
d
e
.
 
 
C
e
a
s
e
 
a
l
l
 
a
c
t
i
v
i
t
i
e
s
 
t
h
a
t
 
m
a
y
 
r
e
s
u
l
t
 
i
n
 
i
m
p
a
c
t
 
t
o
 
o
r
 
t
h
e
 

d
e
s
t
r
u
c
t
i
o
n
 
o
f
 
t
h
e
s
e
 
r
e
s
o
u
r
c
e
s
.
 
 
S
e
c
u
r
e
 
t
h
e
 
a
r
e
a
 
a
n
d
 
p
r
e
v
e
n
t
 
e
m
p
l
o
y
e
e
s
 
o
r
 

o
t
h
e
r
 
p
e
r
s
o
n
s
 
f
r
o
m
 
t
r
e
s
p
a
s
s
i
n
g
 
o
n
,
 
r
e
m
o
v
i
n
g
,
 
o
r
 
o
t
h
e
r
w
i
s
e
 
d
i
s
t
u
r
b
i
n
g
 
s
u
c
h
 

r
e
s
o
u
r
c
e
s
.

3
.
5
 
 
 
A
I
R
 
R
E
S
O
U
R
C
E
S

E
q
u
i
p
m
e
n
t
 
o
p
e
r
a
t
i
o
n
,
 
a
c
t
i
v
i
t
i
e
s
,
 
o
r
 
p
r
o
c
e
s
s
e
s
 
w
i
l
l
 
b
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

4
0
 
C
F
R
 
6
4
 
a
n
d
 
s
t
a
t
e
 
a
i
r
 
e
m
i
s
s
i
o
n
 
a
n
d
 
p
e
r
f
o
r
m
a
n
c
e
 
l
a
w
s
 
a
n
d
 
s
t
a
n
d
a
r
d
s
.

3
.
5
.
1
 
 
 
B
u
r
n
i
n
g
 

B
u
r
n
i
n
g
 
i
s
 
n
o
t
 
a
l
l
o
w
e
d
.

3
.
5
.
2
 
 
 
D
u
s
t
 
C
o
n
t
r
o
l

K
e
e
p
 
d
u
s
t
 
d
o
w
n
 
a
t
 
a
l
l
 
t
i
m
e
s
,
 
i
n
c
l
u
d
i
n
g
 
d
u
r
i
n
g
 
n
o
n
w
o
r
k
i
n
g
 
p
e
r
i
o
d
s
.
 
 

S
p
r
i
n
k
l
e
 
o
r
 
t
r
e
a
t
,
 
w
i
t
h
 
d
u
s
t
 
s
u
p
p
r
e
s
s
a
n
t
s
,
 
t
h
e
 
s
o
i
l
 
a
t
 
t
h
e
 
s
i
t
e
,
 
h
a
u
l
 

r
o
a
d
s
,
 
a
n
d
 
o
t
h
e
r
 
a
r
e
a
s
 
d
i
s
t
u
r
b
e
d
 
b
y
 
o
p
e
r
a
t
i
o
n
s
.

3
.
5
.
2
.
1
 
 
 
P
a
r
t
i
c
u
l
a
t
e
s

D
u
s
t
 
p
a
r
t
i
c
l
e
s
,
 
a
e
r
o
s
o
l
s
 
a
n
d
 
g
a
s
e
o
u
s
 
b
y
-
p
r
o
d
u
c
t
s
 
f
r
o
m
 
c
o
n
s
t
r
u
c
t
i
o
n
 

a
c
t
i
v
i
t
i
e
s
,
 
a
n
d
 
p
r
o
c
e
s
s
i
n
g
 
a
n
d
 
p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s
 
(
s
u
c
h
 
a
s
 
f
r
o
m
 

a
s
p
h
a
l
t
i
c
 
b
a
t
c
h
 
p
l
a
n
t
s
)
 
m
u
s
t
 
b
e
 
c
o
n
t
r
o
l
l
e
d
 
a
t
 
a
l
l
 
t
i
m
e
s
,
 
i
n
c
l
u
d
i
n
g
 

w
e
e
k
e
n
d
s
,
 
h
o
l
i
d
a
y
s
,
 
a
n
d
 
h
o
u
r
s
 
w
h
e
n
 
w
o
r
k
 
i
s
 
n
o
t
 
i
n
 
p
r
o
g
r
e
s
s
.
 
 
M
a
i
n
t
a
i
n
 

e
x
c
a
v
a
t
i
o
n
s
,
 
s
t
o
c
k
p
i
l
e
s
,
 
h
a
u
l
 
r
o
a
d
s
,
 
p
e
r
m
a
n
e
n
t
 
a
n
d
 
t
e
m
p
o
r
a
r
y
 
a
c
c
e
s
s
 
r
o
a
d
s
,
 

p
l
a
n
t
 
s
i
t
e
s
,
 
s
p
o
i
l
 
a
r
e
a
s
,
 
b
o
r
r
o
w
 
a
r
e
a
s
,
 
a
n
d
 
o
t
h
e
r
 
w
o
r
k
 
a
r
e
a
s
 
w
i
t
h
i
n
 
o
r
 

o
u
t
s
i
d
e
 
t
h
e
 
p
r
o
j
e
c
t
 
b
o
u
n
d
a
r
i
e
s
 
f
r
e
e
 
f
r
o
m
 
p
a
r
t
i
c
u
l
a
t
e
s
 
t
h
a
t
 
w
o
u
l
d
 
e
x
c
e
e
d
 

4
0
 
C
F
R
 
5
0
,
 
s
t
a
t
e
,
 
a
n
d
 
l
o
c
a
l
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
s
t
a
n
d
a
r
d
s
 
o
r
 
t
h
a
t
 
w
o
u
l
d
 
c
a
u
s
e
 
a
 

h
a
z
a
r
d
 
o
r
 
a
 
n
u
i
s
a
n
c
e
.
 
 
S
p
r
i
n
k
l
i
n
g
,
 
c
h
e
m
i
c
a
l
 
t
r
e
a
t
m
e
n
t
 
o
f
 
a
n
 
a
p
p
r
o
v
e
d
 
t
y
p
e
,
 

b
a
g
h
o
u
s
e
,
 
s
c
r
u
b
b
e
r
s
,
 
e
l
e
c
t
r
o
s
t
a
t
i
c
 
p
r
e
c
i
p
i
t
a
t
o
r
s
,
 
o
r
 
o
t
h
e
r
 
m
e
t
h
o
d
s
 
w
i
l
l
 
b
e
 

p
e
r
m
i
t
t
e
d
 
t
o
 
c
o
n
t
r
o
l
 
p
a
r
t
i
c
u
l
a
t
e
s
 
i
n
 
t
h
e
 
w
o
r
k
 
a
r
e
a
.
 
 
S
p
r
i
n
k
l
i
n
g
,
 
t
o
 
b
e
 

e
f
f
i
c
i
e
n
t
,
 
m
u
s
t
 
b
e
 
r
e
p
e
a
t
e
d
 
t
o
 
k
e
e
p
 
t
h
e
 
d
i
s
t
u
r
b
e
d
 
a
r
e
a
 
d
a
m
p
.
 
 
P
r
o
v
i
d
e
 

s
u
f
f
i
c
i
e
n
t
,
 
c
o
m
p
e
t
e
n
t
 
e
q
u
i
p
m
e
n
t
 
a
v
a
i
l
a
b
l
e
 
t
o
 
a
c
c
o
m
p
l
i
s
h
 
t
h
e
s
e
 
t
a
s
k
s
.
 
 

P
e
r
f
o
r
m
 
p
a
r
t
i
c
u
l
a
t
e
 
c
o
n
t
r
o
l
 
a
s
 
t
h
e
 
w
o
r
k
 
p
r
o
c
e
e
d
s
 
a
n
d
 
w
h
e
n
e
v
e
r
 
a
 

p
a
r
t
i
c
u
l
a
t
e
 
n
u
i
s
a
n
c
e
 
o
r
 
h
a
z
a
r
d
 
o
c
c
u
r
s
.
 
 
C
o
m
p
l
y
 
w
i
t
h
 
s
t
a
t
e
 
a
n
d
 
l
o
c
a
l
 

v
i
s
i
b
i
l
i
t
y
 
r
e
g
u
l
a
t
i
o
n
s
.

3
.
5
.
3
 
 
 
O
d
o
r
s

C
o
n
t
r
o
l
 
o
d
o
r
s
 
f
r
o
m
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
.
 
 
T
h
e
 
o
d
o
r
s
 
m
u
s
t
 
b
e
 
i
n
 

c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
s
t
a
t
e
 
r
e
g
u
l
a
t
i
o
n
s
 
a
n
d
 
l
o
c
a
l
 
o
r
d
i
n
a
n
c
e
s
 
a
n
d
 
m
a
y
 
n
o
t
 

c
o
n
s
t
i
t
u
t
e
 
a
 
h
e
a
l
t
h
 
h
a
z
a
r
d
.

3
.
6
 
 
 
W
A
S
T
E
 
M
I
N
I
M
I
Z
A
T
I
O
N

M
i
n
i
m
i
z
e
 
t
h
e
 
u
s
e
 
o
f
 
h
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
t
h
e
 
g
e
n
e
r
a
t
i
o
n
 
o
f
 
w
a
s
t
e
.
 
 

I
n
c
l
u
d
e
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
p
o
l
l
u
t
i
o
n
 
p
r
e
v
e
n
t
i
o
n
/
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
m
i
n
i
m
i
z
a
t
i
o
n
 

i
n
 
t
h
e
 
H
a
z
a
r
d
o
u
s
 
W
a
s
t
e
 
M
a
n
a
g
e
m
e
n
t
 
S
e
c
t
i
o
n
 
o
f
 
t
h
e
 
E
P
P
.

3
.
6
.
1
 
 
 
S
a
l
v
a
g
e
,
 
R
e
u
s
e
 
a
n
d
 
R
e
c
y
c
l
e

I
d
e
n
t
i
f
y
 
a
n
t
i
c
i
p
a
t
e
d
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
w
a
s
t
e
 
f
o
r
 
s
a
l
v
a
g
e
,
 
r
e
u
s
e
,
 
a
n
d
 

r
e
c
y
c
l
i
n
g
.
 
 
D
e
s
c
r
i
b
e
 
a
c
t
i
o
n
s
 
t
o
 
p
r
o
m
o
t
e
 
m
a
t
e
r
i
a
l
 
r
e
u
s
e
,
 
r
e
s
a
l
e
 
o
r
 

r
e
c
y
c
l
i
n
g
.
 
 
T
o
 
t
h
e
 
e
x
t
e
n
t
 
p
r
a
c
t
i
c
a
b
l
e
,
 
a
l
l
 
s
c
r
a
p
 
m
e
t
a
l
 
m
u
s
t
 
b
e
 
s
e
n
t
 
f
o
r
 

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9
 
 
P
a
g
e
 
2
0



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

r
e
u
s
e
 
o
r
 
r
e
c
y
c
l
i
n
g
 
a
n
d
 
w
i
l
l
 
n
o
t
 
b
e
 
d
i
s
p
o
s
e
d
 
o
f
 
i
n
 
a
 
l
a
n
d
f
i
l
l
.

I
n
c
l
u
d
e
 
t
h
e
 
n
a
m
e
,
 
p
h
y
s
i
c
a
l
 
a
d
d
r
e
s
s
,
 
a
n
d
 
t
e
l
e
p
h
o
n
e
 
n
u
m
b
e
r
 
o
f
 
t
h
e
 
h
a
u
l
e
r
,
 
i
f
 

t
r
a
n
s
p
o
r
t
e
d
 
b
y
 
a
 
f
r
a
n
c
h
i
s
e
d
 
s
o
l
i
d
 
w
a
s
t
e
 
h
a
u
l
e
r
.
 
 
I
n
c
l
u
d
e
 
t
h
e
 
d
e
s
t
i
n
a
t
i
o
n
 

a
n
d
,
 
u
n
l
e
s
s
 
e
x
e
m
p
t
e
d
,
 
p
r
o
v
i
d
e
 
a
 
c
o
p
y
 
o
f
 
t
h
e
 
s
t
a
t
e
 
o
r
 
l
o
c
a
l
 
p
e
r
m
i
t
 
(
c
o
v
e
r
)
 

o
r
 
l
i
c
e
n
s
e
 
f
o
r
 
r
e
c
y
c
l
i
n
g
.

3
.
6
.
2
 
 
 
N
o
n
h
a
z
a
r
d
o
u
s
 
S
o
l
i
d
 
W
a
s
t
e
 
D
i
v
e
r
s
i
o
n
 
R
e
p
o
r
t

M
a
i
n
t
a
i
n
 
a
n
 
i
n
v
e
n
t
o
r
y
 
o
f
 
n
o
n
h
a
z
a
r
d
o
u
s
 
s
o
l
i
d
 
w
a
s
t
e
 
d
i
v
e
r
s
i
o
n
 
a
n
d
 
d
i
s
p
o
s
a
l
 

o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
d
e
m
o
l
i
t
i
o
n
 
d
e
b
r
i
s
.
 
 
S
u
b
m
i
t
 
a
 
r
e
p
o
r
t
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
o
n
 
t
h
e
 
f
i
r
s
t
 
w
o
r
k
i
n
g
 
d
a
y
 
a
f
t
e
r
 
e
a
c
h
 
f
i
s
c
a
l
 
y
e
a
r
 
q
u
a
r
t
e
r
,
 
s
t
a
r
t
i
n
g
 

t
h
e
 
f
i
r
s
t
 
q
u
a
r
t
e
r
 
t
h
a
t
 
n
o
n
h
a
z
a
r
d
o
u
s
 
s
o
l
i
d
 
w
a
s
t
e
 
h
a
s
 
b
e
e
n
 
g
e
n
e
r
a
t
e
d
.
 
 

I
n
c
l
u
d
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
t
h
e
 
r
e
p
o
r
t
:

C
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
D
e
m
o
l
i
t
i
o
n
 
(
C
&
D
)
 
D
e
b
r
i
s
 

D
i
s
p
o
s
e
d

c
u
b
i
c
 
y
a
r
d
s
 
o
r
 
t
o
n
s
,
 
a
s
 
a
p
p
r
o
p
r
i
a
t
e

C
&
D
 
D
e
b
r
i
s
 
R
e
c
y
c
l
e
d

c
u
b
i
c
 
y
a
r
d
s
 
o
r
 
t
o
n
s
,
 
a
s
 
a
p
p
r
o
p
r
i
a
t
e

T
o
t
a
l
 
C
&
D
 
D
e
b
r
i
s
 
G
e
n
e
r
a
t
e
d

c
u
b
i
c
 
y
a
r
d
s
 
o
r
 
t
o
n
s
,
 
a
s
 
a
p
p
r
o
p
r
i
a
t
e

W
a
s
t
e
 
S
e
n
t
 
t
o
 
W
a
s
t
e
-
T
o
-
E
n
e
r
g
y
 
I
n
c
i
n
e
r
a
t
i
o
n
 

P
l
a
n
t
 
(
T
h
i
s
 
a
m
o
u
n
t
 
s
h
o
u
l
d
 
n
o
t
 
b
e
 
i
n
c
l
u
d
e
d
 

i
n
 
t
h
e
 
r
e
c
y
c
l
e
d
 
a
m
o
u
n
t
)

c
u
b
i
c
 
y
a
r
d
s
 
o
r
 
t
o
n
s
,
 
a
s
 
a
p
p
r
o
p
r
i
a
t
e

3
.
7
 
 
 
W
A
S
T
E
 
M
A
N
A
G
E
M
E
N
T
 
A
N
D
 
D
I
S
P
O
S
A
L

3
.
7
.
1
 
 
 
W
a
s
t
e
 
D
e
t
e
r
m
i
n
a
t
i
o
n
 
D
o
c
u
m
e
n
t
a
t
i
o
n

C
o
m
p
l
e
t
e
 
a
 
W
a
s
t
e
 
D
e
t
e
r
m
i
n
a
t
i
o
n
 
f
o
r
m
 
(
p
r
o
v
i
d
e
d
 
a
t
 
t
h
e
 
p
r
e
-
c
o
n
s
t
r
u
c
t
i
o
n
 

c
o
n
f
e
r
e
n
c
e
)
 
f
o
r
 
C
o
n
t
r
a
c
t
o
r
-
d
e
r
i
v
e
d
 
w
a
s
t
e
s
 
t
o
 
b
e
 
g
e
n
e
r
a
t
e
d
.
 
 
A
l
l
 

p
o
t
e
n
t
i
a
l
l
y
 
h
a
z
a
r
d
o
u
s
 
s
o
l
i
d
 
w
a
s
t
e
 
s
t
r
e
a
m
s
 
t
h
a
t
 
a
r
e
 
n
o
t
 
s
u
b
j
e
c
t
 
t
o
 
a
 

s
p
e
c
i
f
i
c
 
e
x
c
l
u
s
i
o
n
 
o
r
 
e
x
e
m
p
t
i
o
n
 
f
r
o
m
 
t
h
e
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
r
e
g
u
l
a
t
i
o
n
s
 
(
e
.
g
.
 

s
c
r
a
p
 
m
e
t
a
l
,
 
d
o
m
e
s
t
i
c
 
s
e
w
a
g
e
)
 
o
r
 
s
u
b
j
e
c
t
 
t
o
 
s
p
e
c
i
a
l
 
r
u
l
e
s
,
 
(
l
e
a
d
-
a
c
i
d
 

b
a
t
t
e
r
i
e
s
 
a
n
d
 
p
r
e
c
i
o
u
s
 
m
e
t
a
l
s
)
 
m
u
s
t
 
b
e
 
c
h
a
r
a
c
t
e
r
i
z
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
4
0
 
C
F
R
 
2
6
1
 
o
r
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
a
p
p
l
i
c
a
b
l
e
 
s
t
a
t
e
 
o
r
 
l
o
c
a
l
 

r
e
g
u
l
a
t
i
o
n
s
.
 
 
B
a
s
e
 
w
a
s
t
e
 
d
e
t
e
r
m
i
n
a
t
i
o
n
 
o
n
 
u
s
e
r
 
k
n
o
w
l
e
d
g
e
 
o
f
 
t
h
e
 
p
r
o
c
e
s
s
e
s
 

a
n
d
 
m
a
t
e
r
i
a
l
s
 
u
s
e
d
,
 
a
n
d
 
a
n
a
l
y
t
i
c
a
l
 
d
a
t
a
 
w
h
e
n
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b
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c
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c
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c
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p
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p
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p
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p
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.
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p
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p
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c
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c
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i
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r
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p
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p
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p
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i
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p
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n
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(
e
a
c
h
 
c
o
n
t
a
i
n
e
r
 
r
e
q
u
i
r
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n
g
 
d
i
s
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o
s
a
l
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n
d
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e
m
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n
s
t
r
a
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e
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o
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n
t
r
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t
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n
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f
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i
c
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r
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r
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n
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e
v
e
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o
p
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d
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u
p
p
o
r
t
e
d
 
b
y
 

t
h
e
 
s
a
m
p
l
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n
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n
d
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n
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i
s
 
r
e
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i
r
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m
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n
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c
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n
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n
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c
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n
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n
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u
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r
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c
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b
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c
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c
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b
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s
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r
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n
c
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l
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o
w
i
n
g
 
c
o
n
d
i
t
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o
n
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t
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e
e
t
 
i
n
s
t
a
l
l
a
t
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o
n
 
r
e
q
u
i
r
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m
e
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b
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i
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d
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m
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p
o
r
t
a
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s
.

b
.
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d
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r
e
e
 
5
5
 
g
a
l
l
o
n
 
d
r
u
m
s
 
o
r
 
t
w
o
 
8
5
 
g
a
l
l
o
n
 
o
v
e
r
 
p
a
c
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b
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p
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p
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n
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c
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p
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d
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r
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p
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r
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n
i
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r
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i
c
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r
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r
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r
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r
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t
m
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t
o
r
a
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n
d
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p
o
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o
f
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z
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s
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p
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b
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p
p
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b
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v
e
n
t
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s
p
i
l
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e
 
p
r
o
m
p
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e
f
f
e
c
t
i
v
e
 
a
c
t
i
o
n
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o
 
s
t
o
p
,
 
c
o
n
t
a
i
n
,
 
c
u
r
t
a
i
l
,
 
o
r
 
o
t
h
e
r
w
i
s
e
 
l
i
m
i
t
 
t
h
e
 
a
m
o
u
n
t
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d
u
r
a
t
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,
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n
d
 
s
e
v
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r
i
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y
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f
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p
i
l
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r
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s
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.
 
 
I
n
 
t
h
e
 
e
v
e
n
t
 
o
f
 
a
n
y
 
r
e
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o
i
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n
d
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z
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c
e
s
,
 
c
h
e
m
i
c
a
l
s
,
 
o
r
 
g
a
s
e
s
;
 
i
m
m
e
d
i
a
t
e
l
y
 
(
w
i
t
h
i
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c
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l
a
t
i
o
n
s
 
a
n
d
 

i
n
s
t
r
u
c
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p
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c
l
o
t
h
i
n
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i
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c
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p
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d
 
e
s
t
i
m
a
t
e
d
 
q
u
a
n
t
i
t
i
e
s
 

t
o
 
b
e
 
u
s
e
d
 
f
o
r
 
e
a
c
h
 
h
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
p
r
i
o
r
 
t
o
 

b
r
i
n
g
i
n
g
 
t
h
e
 
m
a
t
e
r
i
a
l
 
o
n
 
t
h
e
 
s
i
t
e
.
 
 
T
y
p
i
c
a
l
 
m
a
t
e
r
i
a
l
s
 
r
e
q
u
i
r
i
n
g
 
S
D
S
 
a
n
d
 

q
u
a
n
t
i
t
y
 
r
e
p
o
r
t
i
n
g
 
i
n
c
l
u
d
e
,
 
b
u
t
 
a
r
e
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
,
 
o
i
l
 
a
n
d
 
l
a
t
e
x
 
b
a
s
e
d
 

p
a
i
n
t
i
n
g
 
a
n
d
 
c
a
u
l
k
i
n
g
 
p
r
o
d
u
c
t
s
,
 
s
o
l
v
e
n
t
s
,
 
a
d
h
e
s
i
v
e
s
,
 
a
e
r
o
s
o
l
,
 
a
n
d
 

p
e
t
r
o
l
e
u
m
 
p
r
o
d
u
c
t
s
.
 
 
U
s
e
 
h
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
s
 
i
n
 
a
 
m
a
n
n
e
r
 
t
h
a
t
 
m
i
n
i
m
i
z
e
s
 

t
h
e
 
a
m
o
u
n
t
 
o
f
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
g
e
n
e
r
a
t
e
d
.
 
 
C
o
n
t
a
i
n
e
r
s
 
o
f
 
h
a
z
a
r
d
o
u
s
 

m
a
t
e
r
i
a
l
s
 
m
u
s
t
 
h
a
v
e
 
N
a
t
i
o
n
a
l
 
F
i
r
e
 
P
r
o
t
e
c
t
i
o
n
 
A
s
s
o
c
i
a
t
i
o
n
 
l
a
b
e
l
s
 
o
r
 
t
h
e
i
r
 

e
q
u
i
v
a
l
e
n
t
.
 
 
C
e
r
t
i
f
y
 
t
h
a
t
 
h
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
s
 
r
e
m
o
v
e
d
 
f
r
o
m
 
t
h
e
 
s
i
t
e
 
a
r
e
 

h
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
d
o
 
n
o
t
 
m
e
e
t
 
t
h
e
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
,
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
4
0
 
C
F
R
 
2
6
1
.

3
.
8
.
1
 
 
 
C
o
n
t
r
a
c
t
o
r
 
H
a
z
a
r
d
o
u
s
 
M
a
t
e
r
i
a
l
 
I
n
v
e
n
t
o
r
y
 
L
o
g

S
u
b
m
i
t
 
t
h
e
 
"
C
o
n
t
r
a
c
t
o
r
 
H
a
z
a
r
d
o
u
s
 
M
a
t
e
r
i
a
l
 
I
n
v
e
n
t
o
r
y
 
L
o
g
"
(
f
o
u
n
d
 
a
t
:
 

w
w
w
.
w
b
d
g
.
o
r
g
/
F
F
C
/
N
A
V
G
R
A
P
H
/
g
r
a
p
h
t
o
c
.
p
d
f
)
,
 
w
h
i
c
h
 
p
r
o
v
i
d
e
s
 
i
n
f
o
r
m
a
t
i
o
n
 

r
e
q
u
i
r
e
d
 
b
y
 
(
E
P
C
R
A
 
S
e
c
t
i
o
n
s
 
3
1
2
 
a
n
d
 
3
1
3
)
 
a
l
o
n
g
 
w
i
t
h
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
S
D
S
,
 
t
o
 

t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
t
 
t
h
e
 
s
t
a
r
t
 
a
n
d
 
a
t
 
t
h
e
 
e
n
d
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
(
3
0
 

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
9
 
 
P
a
g
e
 
2
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

d
a
y
s
 
f
r
o
m
 
f
i
n
a
l
 
a
c
c
e
p
t
a
n
c
e
)
,
 
a
n
d
 
u
p
d
a
t
e
 
n
o
 
l
a
t
e
r
 
t
h
a
n
 
J
a
n
u
a
r
y
 
3
1
 
o
f
 
e
a
c
h
 

c
a
l
e
n
d
a
r
 
y
e
a
r
 
d
u
r
i
n
g
 
t
h
e
 
l
i
f
e
 
o
f
 
t
h
e
 
c
o
n
t
r
a
c
t
.
 
 
K
e
e
p
 
c
o
p
i
e
s
 
o
f
 
t
h
e
 
S
D
S
s
 

f
o
r
 
h
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
s
 
o
n
s
i
t
e
.
 
A
t
 
t
h
e
 
e
n
d
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
,
 
p
r
o
v
i
d
e
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
i
t
h
 
c
o
p
i
e
s
 
o
f
 
t
h
e
 
S
D
S
s
,
 
a
n
d
 
t
h
e
 
m
a
x
i
m
u
m
 
q
u
a
n
t
i
t
y
 
o
f
 

e
a
c
h
 
m
a
t
e
r
i
a
l
 
t
h
a
t
 
w
a
s
 
p
r
e
s
e
n
t
 
a
t
 
t
h
e
 
s
i
t
e
 
a
t
 
a
n
y
 
o
n
e
 
t
i
m
e
,
 
t
h
e
 
d
a
t
e
s
 
t
h
e
 

m
a
t
e
r
i
a
l
 
w
a
s
 
p
r
e
s
e
n
t
,
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
e
a
c
h
 
m
a
t
e
r
i
a
l
 
t
h
a
t
 
w
a
s
 
u
s
e
d
 
d
u
r
i
n
g
 
t
h
e
 

p
r
o
j
e
c
t
,
 
a
n
d
 
h
o
w
 
t
h
e
 
m
a
t
e
r
i
a
l
 
w
a
s
 
u
s
e
d
.

T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
m
a
y
 
r
e
q
u
e
s
t
 
d
o
c
u
m
e
n
t
a
t
i
o
n
 
f
o
r
 
a
n
y
 
s
p
i
l
l
s
 
o
r
 

r
e
l
e
a
s
e
s
,
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
r
e
p
o
r
t
s
,
 
o
r
 
o
f
f
-
s
i
t
e
 
t
r
a
n
s
f
e
r
s
.

3
.
9
 
 
 
P
R
E
V
I
O
U
S
L
Y
 
U
S
E
D
 
E
Q
U
I
P
M
E
N
T

C
l
e
a
n
 
p
r
e
v
i
o
u
s
l
y
 
u
s
e
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
p
r
i
o
r
 
t
o
 
b
r
i
n
g
i
n
g
 
i
t
 
o
n
t
o
 
t
h
e
 

p
r
o
j
e
c
t
 
s
i
t
e
.
 
 
E
q
u
i
p
m
e
n
t
 
m
u
s
t
 
b
e
 
f
r
e
e
 
f
r
o
m
 
s
o
i
l
 
r
e
s
i
d
u
a
l
s
,
 
e
g
g
 
d
e
p
o
s
i
t
s
 

f
r
o
m
 
p
l
a
n
t
 
p
e
s
t
s
,
 
n
o
x
i
o
u
s
 
w
e
e
d
s
,
 
a
n
d
 
p
l
a
n
t
 
s
e
e
d
s
.
 
 
C
o
n
s
u
l
t
 
w
i
t
h
 
t
h
e
 
U
.
S
.
 

D
e
p
a
r
t
m
e
n
t
 
o
f
 
A
g
r
i
c
u
l
t
u
r
e
 
j
u
r
i
s
d
i
c
t
i
o
n
a
l
 
o
f
f
i
c
e
 
f
o
r
 
a
d
d
i
t
i
o
n
a
l
 
c
l
e
a
n
i
n
g
 

r
e
q
u
i
r
e
m
e
n
t
s
.

3
.
1
0
 
 
 
P
E
T
R
O
L
E
U
M
,
 
O
I
L
,
 
L
U
B
R
I
C
A
N
T
 
(
P
O
L
)
 
S
T
O
R
A
G
E
 
A
N
D
 
F
U
E
L
I
N
G

P
O
L
 
p
r
o
d
u
c
t
s
 
i
n
c
l
u
d
e
 
f
l
a
m
m
a
b
l
e
 
o
r
 
c
o
m
b
u
s
t
i
b
l
e
 
l
i
q
u
i
d
s
,
 
s
u
c
h
 
a
s
 
g
a
s
o
l
i
n
e
,
 

d
i
e
s
e
l
,
 
l
u
b
r
i
c
a
t
i
n
g
 
o
i
l
,
 
u
s
e
d
 
e
n
g
i
n
e
 
o
i
l
,
 
h
y
d
r
a
u
l
i
c
 
o
i
l
,
 
m
i
n
e
r
a
l
 
o
i
l
,
 
a
n
d
 

c
o
o
k
i
n
g
 
o
i
l
.
 
 
S
t
o
r
e
 
P
O
L
 
p
r
o
d
u
c
t
s
 
a
n
d
 
f
u
e
l
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
m
o
t
o
r
 
v
e
h
i
c
l
e
s
 
i
n
 

a
 
m
a
n
n
e
r
 
t
h
a
t
 
a
f
f
o
r
d
s
 
t
h
e
 
m
a
x
i
m
u
m
 
p
r
o
t
e
c
t
i
o
n
 
a
g
a
i
n
s
t
 
s
p
i
l
l
s
 
i
n
t
o
 
t
h
e
 

e
n
v
i
r
o
n
m
e
n
t
.
 
 
M
a
n
a
g
e
 
a
n
d
 
s
t
o
r
e
 
P
O
L
 
p
r
o
d
u
c
t
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
P
A
 

4
0
 
C
F
R
 
1
1
2
,
 
a
n
d
 
o
t
h
e
r
 
f
e
d
e
r
a
l
,
 
s
t
a
t
e
,
 
r
e
g
i
o
n
a
l
,
 
a
n
d
 
l
o
c
a
l
 
l
a
w
s
 
a
n
d
 

r
e
g
u
l
a
t
i
o
n
s
.
 
 
U
s
e
 
s
e
c
o
n
d
a
r
y
 
c
o
n
t
a
i
n
m
e
n
t
s
,
 
d
i
k
e
s
,
 
c
u
r
b
s
,
 
a
n
d
 
o
t
h
e
r
 

b
a
r
r
i
e
r
s
,
 
t
o
 
p
r
e
v
e
n
t
 
P
O
L
 
p
r
o
d
u
c
t
s
 
f
r
o
m
 
s
p
i
l
l
i
n
g
 
a
n
d
 
e
n
t
e
r
i
n
g
 
t
h
e
 
g
r
o
u
n
d
,
 

s
t
o
r
m
 
o
r
 
s
e
w
e
r
 
d
r
a
i
n
s
,
 
s
t
o
r
m
w
a
t
e
r
 
d
i
t
c
h
e
s
 
o
r
 
c
a
n
a
l
s
,
 
o
r
 
n
a
v
i
g
a
b
l
e
 
w
a
t
e
r
s
 

o
f
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s
.
 
 
D
e
s
c
r
i
b
e
 
i
n
 
t
h
e
 
E
P
P
 
(
s
e
e
 
p
a
r
a
g
r
a
p
h
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 

P
R
O
T
E
C
T
I
O
N
 
P
L
A
N
)
 
h
o
w
 
P
O
L
 
t
a
n
k
s
 
a
n
d
 
c
o
n
t
a
i
n
e
r
s
 
m
u
s
t
 
b
e
 
s
t
o
r
e
d
,
 
m
a
n
a
g
e
d
,
 
a
n
d
 

i
n
s
p
e
c
t
e
d
 
a
n
d
 
w
h
a
t
 
p
r
o
t
e
c
t
i
o
n
s
 
m
u
s
t
 
b
e
 
p
r
o
v
i
d
e
d
.
 
 
S
t
o
r
a
g
e
 
o
f
 
f
u
e
l
 
o
n
 
t
h
e
 

p
r
o
j
e
c
t
 
s
i
t
e
 
m
u
s
t
 
b
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
P
A
,
 
s
t
a
t
e
,
 
a
n
d
 
l
o
c
a
l
 
l
a
w
s
 
a
n
d
 

r
e
g
u
l
a
t
i
o
n
s
 
a
n
d
 
p
a
r
a
g
r
a
p
h
 
O
I
L
 
S
T
O
R
A
G
E
 
I
N
C
L
U
D
I
N
G
 
F
U
E
L
 
T
A
N
K
S
.

3
.
1
0
.
1
 
 
 
U
s
e
d
 
O
i
l
 
M
a
n
a
g
e
m
e
n
t

M
a
n
a
g
e
 
u
s
e
d
 
o
i
l
 
g
e
n
e
r
a
t
e
d
 
o
n
 
s
i
t
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
4
0
 
C
F
R
 
2
7
9
.
 
 

D
e
t
e
r
m
i
n
e
 
i
f
 
a
n
y
 
u
s
e
d
 
o
i
l
 
g
e
n
e
r
a
t
e
d
 
w
h
i
l
e
 
o
n
s
i
t
e
 
e
x
h
i
b
i
t
s
 
a
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
 

o
f
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
.
 
 
U
s
e
d
 
o
i
l
 
c
o
n
t
a
i
n
i
n
g
 
1
,
0
0
0
 
p
a
r
t
s
 
p
e
r
 
m
i
l
l
i
o
n
 
o
f
 

s
o
l
v
e
n
t
s
 
i
s
 
c
o
n
s
i
d
e
r
e
d
 
a
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
a
n
d
 
d
i
s
p
o
s
e
d
 
o
f
 
a
t
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
'
s
 
e
x
p
e
n
s
e
.
 
 
U
s
e
d
 
o
i
l
 
m
i
x
e
d
 
w
i
t
h
 
a
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
i
s
 
a
l
s
o
 

c
o
n
s
i
d
e
r
e
d
 
a
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
.
 
 
D
i
s
p
o
s
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
p
a
r
a
g
r
a
p
h
 

H
A
Z
A
R
D
O
U
S
 
W
A
S
T
E
 
D
I
S
P
O
S
A
L
.

3
.
1
0
.
2
 
 
 
O
i
l
 
S
t
o
r
a
g
e
 
I
n
c
l
u
d
i
n
g
 
F
u
e
l
 
T
a
n
k
s

P
r
o
v
i
d
e
 
s
e
c
o
n
d
a
r
y
 
c
o
n
t
a
i
n
m
e
n
t
 
a
n
d
 
o
v
e
r
f
i
l
l
 
p
r
o
t
e
c
t
i
o
n
 
f
o
r
 
o
i
l
 
s
t
o
r
a
g
e
 

t
a
n
k
s
.
 
 
A
 
b
e
r
m
 
u
s
e
d
 
t
o
 
p
r
o
v
i
d
e
 
s
e
c
o
n
d
a
r
y
 
c
o
n
t
a
i
n
m
e
n
t
 
m
u
s
t
 
b
e
 
o
f
 
s
u
f
f
i
c
i
e
n
t
 

s
i
z
e
 
a
n
d
 
s
t
r
e
n
g
t
h
 
t
o
 
c
o
n
t
a
i
n
 
t
h
e
 
c
o
n
t
e
n
t
s
 
o
f
 
t
h
e
 
t
a
n
k
s
 
p
l
u
s
 
5
 
i
n
c
h
e
s
 

f
r
e
e
b
o
a
r
d
 
f
o
r
 
p
r
e
c
i
p
i
t
a
t
i
o
n
.
 
 
C
o
n
s
t
r
u
c
t
 
t
h
e
 
b
e
r
m
 
t
o
 
b
e
 
i
m
p
e
r
v
i
o
u
s
 
t
o
 
o
i
l
 

f
o
r
 
7
2
 
h
o
u
r
s
 
t
h
a
t
 
n
o
 
d
i
s
c
h
a
r
g
e
 
w
i
l
l
 
p
e
r
m
e
a
t
e
,
 
d
r
a
i
n
,
 
i
n
f
i
l
t
r
a
t
e
,
 
o
r
 

o
t
h
e
r
w
i
s
e
 
e
s
c
a
p
e
 
b
e
f
o
r
e
 
c
l
e
a
n
u
p
 
o
c
c
u
r
s
.
 
 
U
s
e
 
d
r
i
p
 
p
a
n
s
 
d
u
r
i
n
g
 
o
i
l
 
t
r
a
n
s
f
e
r
 

o
p
e
r
a
t
i
o
n
s
;
 
a
d
e
q
u
a
t
e
 
a
b
s
o
r
b
e
n
t
 
m
a
t
e
r
i
a
l
 
m
u
s
t
 
b
e
 
o
n
s
i
t
e
 
t
o
 
c
l
e
a
n
 
u
p
 
a
n
y
 

s
p
i
l
l
s
 
a
n
d
 
p
r
e
v
e
n
t
 
r
e
l
e
a
s
e
s
 
t
o
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
.
 
 
C
o
v
e
r
 
t
a
n
k
s
 
a
n
d
 
d
r
i
p
 
p
a
n
s
 

d
u
r
i
n
g
 
i
n
c
l
e
m
e
n
t
 
w
e
a
t
h
e
r
.
 
 
P
r
o
v
i
d
e
 
p
r
o
c
e
d
u
r
e
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
t
o
 
p
r
e
v
e
n
t
 

o
v
e
r
f
i
l
l
i
n
g
 
o
f
 
t
a
n
k
s
.
 
 
M
o
n
i
t
o
r
 
a
n
d
 
r
e
m
o
v
e
 
a
n
y
 
r
a
i
n
w
a
t
e
r
 
t
h
a
t
 
a
c
c
u
m
u
l
a
t
e
s
 

i
n
 
o
p
e
n
 
c
o
n
t
a
i
n
m
e
n
t
 
d
i
k
e
s
 
o
r
 
b
e
r
m
s
.
 
 
I
n
s
p
e
c
t
 
t
h
e
 
a
c
c
u
m
u
l
a
t
e
d
 
r
a
i
n
w
a
t
e
r
 

S
E
C
T
I
O
N
 
0
1
 
5
7
 
1
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P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

p
r
i
o
r
 
t
o
 
d
r
a
i
n
i
n
g
 
f
r
o
m
 
a
 
c
o
n
t
a
i
n
m
e
n
t
 
d
i
k
e
 
t
o
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
,
 
t
o
 
d
e
t
e
r
m
i
n
e
 

t
h
e
r
e
 
i
s
 
n
o
 
o
i
l
 
s
h
e
e
n
 
p
r
e
s
e
n
t
.

3
.
1
0
.
2
.
1
 
 
 
S
p
i
l
l
 
P
r
e
v
e
n
t
i
o
n
,
 
C
o
n
t
r
o
l
,
 
a
n
d
 
C
o
u
n
t
e
r
m
e
a
s
u
r
e
s
 
P
l
a
n

I
f
 
t
a
n
k
s
 
a
n
d
 
c
o
n
t
a
i
n
e
r
s
 
w
i
t
h
 
a
n
 
a
g
g
r
e
g
a
t
e
 
a
b
o
v
e
g
r
o
u
n
d
 
c
a
p
a
c
i
t
y
 
g
r
e
a
t
e
r
 
t
h
a
n

 
1
3
2
0
 
g
a
l
l
o
n
s
 
w
i
l
l
 
b
e
 
u
s
e
d
 
o
n
s
i
t
e
 
(
o
n
l
y
 
c
o
n
t
a
i
n
e
r
s
 
w
i
t
h
 
a
 
c
a
p
a
c
i
t
y
 
o
f
 
5
5
 

g
a
l
l
o
n
s
 
o
r
 
g
r
e
a
t
e
r
 
a
r
e
 
c
o
u
n
t
e
d
)
,
 
p
r
o
v
i
d
e
 
a
n
d
 
i
m
p
l
e
m
e
n
t
 
a
 
S
p
i
l
l
 
P
r
e
v
e
n
t
i
o
n
,
 

C
o
n
t
r
o
l
,
 
a
n
d
 
C
o
u
n
t
e
r
m
e
a
s
u
r
e
s
 
(
S
P
C
C
)
 
p
l
a
n
 
m
e
e
t
i
n
g
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 

4
0
 
C
F
R
 
1
1
2
.
 
 
D
o
 
n
o
t
 
b
r
i
n
g
 
u
n
d
e
r
g
r
o
u
n
d
 
s
t
o
r
a
g
e
 
t
a
n
k
s
 
t
o
 
t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 

f
o
r
 
C
o
n
t
r
a
c
t
o
r
 
u
s
e
 
d
u
r
i
n
g
 
a
 
p
r
o
j
e
c
t
.
 
 
S
u
b
m
i
t
 
t
h
e
 
S
P
C
C
 
p
l
a
n
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
f
o
r
 
a
p
p
r
o
v
a
l
.
 
 
T
h
e
 
S
p
i
l
l
 
P
r
e
v
e
n
t
i
o
n
,
 
C
o
n
t
r
o
l
,
 
a
n
d
 

C
o
u
n
t
e
r
m
e
a
s
u
r
e
s
 
P
l
a
n
 
s
h
a
l
l
 
b
e
 
s
u
b
m
i
t
t
e
d
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 
S
i
t
e
 
M
a
n
a
g
e
m
e
n
t
 

P
l
a
n
 
d
e
f
i
n
e
d
 
i
n
 
p
a
r
a
g
r
a
p
h
 
S
I
T
E
 
M
A
N
A
G
E
M
E
N
T
 
P
L
A
N
.

3
.
1
1
 
 
 
I
N
A
D
V
E
R
T
E
N
T
 
D
I
S
C
O
V
E
R
Y
 
O
F
 
P
E
T
R
O
L
E
U
M
-
C
O
N
T
A
M
I
N
A
T
E
D
 
S
O
I
L
 
O
R
 
H
A
Z
A
R
D
O
U
S
 

W
A
S
T
E
S

I
f
 
p
e
t
r
o
l
e
u
m
-
c
o
n
t
a
m
i
n
a
t
e
d
 
s
o
i
l
,
 
o
r
 
s
u
s
p
e
c
t
e
d
 
h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
i
s
 
f
o
u
n
d
 

d
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
t
h
a
t
 
w
a
s
 
n
o
t
 
i
d
e
n
t
i
f
i
e
d
 
i
n
 
t
h
e
 
C
o
n
t
r
a
c
t
 
d
o
c
u
m
e
n
t
s
,
 

i
m
m
e
d
i
a
t
e
l
y
 
n
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
D
o
 
n
o
t
 
d
i
s
t
u
r
b
 
t
h
i
s
 
m
a
t
e
r
i
a
l
 

u
n
t
i
l
 
a
u
t
h
o
r
i
z
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
1
2
 
 
 
S
O
U
N
D
 
I
N
T
R
U
S
I
O
N

M
a
k
e
 
t
h
e
 
m
a
x
i
m
u
m
 
u
s
e
 
o
f
 
l
o
w
-
n
o
i
s
e
 
e
m
i
s
s
i
o
n
 
p
r
o
d
u
c
t
s
,
 
a
s
 
c
e
r
t
i
f
i
e
d
 
b
y
 
t
h
e
 

E
P
A
.
 
 
C
o
n
f
i
n
e
 
p
i
l
e
-
d
r
i
v
i
n
g
 
o
p
e
r
a
t
i
o
n
s
 
t
o
 
t
h
e
 
p
e
r
i
o
d
 
b
e
t
w
e
e
n
 
8
 
a
.
m
.
 
a
n
d
 
4
 

p
.
m
.
,
 
M
o
n
d
a
y
 
t
h
r
o
u
g
h
 
F
r
i
d
a
y
,
 
e
x
c
l
u
s
i
v
e
 
o
f
 
h
o
l
i
d
a
y
s
,
 
u
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e
 

s
p
e
c
i
f
i
e
d
.

K
e
e
p
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
 
u
n
d
e
r
 
s
u
r
v
e
i
l
l
a
n
c
e
 
a
n
d
 
c
o
n
t
r
o
l
 
t
o
 
m
i
n
i
m
i
z
e
 

e
n
v
i
r
o
n
m
e
n
t
 
d
a
m
a
g
e
 
b
y
 
n
o
i
s
e
.
 
 
C
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
p
r
o
v
i
s
i
o
n
s
 
o
f
 
t
h
e
 
S
t
a
t
e
 
o
f
 

F
l
o
r
i
d
a
 
r
u
l
e
s
.

3
.
1
3
 
 
 
P
O
S
T
 
C
O
N
S
T
R
U
C
T
I
O
N
 
C
L
E
A
N
U
P

C
l
e
a
n
 
u
p
 
a
r
e
a
s
 
u
s
e
d
 
f
o
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
C
o
n
t
r
a
c
t
 
C
l
a
u
s
e
:
 

"
C
l
e
a
n
i
n
g
 
U
p
"
.
 
 
U
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e
 
i
n
s
t
r
u
c
t
e
d
 
i
n
 
w
r
i
t
i
n
g
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
,
 
r
e
m
o
v
e
 
t
r
a
c
e
s
 
o
f
 
t
e
m
p
o
r
a
r
y
 
c
o
n
s
t
r
u
c
t
i
o
n
 
f
a
c
i
l
i
t
i
e
s
 
s
u
c
h
 
a
s
 
h
a
u
l
 

r
o
a
d
s
,
 
w
o
r
k
 
a
r
e
a
,
 
s
t
r
u
c
t
u
r
e
s
,
 
f
o
u
n
d
a
t
i
o
n
s
 
o
f
 
t
e
m
p
o
r
a
r
y
 
s
t
r
u
c
t
u
r
e
s
,
 

s
t
o
c
k
p
i
l
e
s
 
o
f
 
e
x
c
e
s
s
 
o
r
 
w
a
s
t
e
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
o
t
h
e
r
 
v
e
s
t
i
g
e
s
 
o
f
 

c
o
n
s
t
r
u
c
t
i
o
n
 
p
r
i
o
r
 
t
o
 
f
i
n
a
l
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
e
 
w
o
r
k
.
 
 
G
r
a
d
e
 
p
a
r
k
i
n
g
 
a
r
e
a
 

a
n
d
 
s
i
m
i
l
a
r
 
t
e
m
p
o
r
a
r
i
l
y
 
u
s
e
d
 
a
r
e
a
s
 
t
o
 
c
o
n
f
o
r
m
 
w
i
t
h
 
s
u
r
r
o
u
n
d
i
n
g
 
c
o
n
t
o
u
r
s
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
0
1
 
5
8
 
0
0

P
R
O
J
E
C
T
 
I
D
E
N
T
I
F
I
C
A
T
I
O
N

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
R
E
F
E
R
E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
m
 
a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 

e
x
t
e
n
t
 
r
e
f
e
r
e
n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
t
e
x
t
 
b
y
 

t
h
e
 
b
a
s
i
c
 
d
e
s
i
g
n
a
t
i
o
n
 
o
n
l
y
.

U
.
S
.
 
A
R
M
Y
 
C
O
R
P
S
 
O
F
 
E
N
G
I
N
E
E
R
S
 
(
U
S
A
C
E
)

E
P
 
3
1
0
-
1
-
6
a

(
2
0
0
6
)
 
S
i
g
n
 
S
t
a
n
d
a
r
d
s
 
M
a
n
u
a
l
,
 
V
O
L
 
1

E
P
 
3
1
0
-
1
-
6
b

(
2
0
0
6
)
 
S
i
g
n
 
S
t
a
n
d
a
r
d
s
 
M
a
n
u
a
l
,
 
V
O
L
 
2
,
 

A
p
p
e
n
d
i
c
e
s

1
.
2
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
2
 
S
h
o
p
 
D
r
a
w
i
n
g
s

S
i
g
n
 
L
e
g
e
n
d
 
O
r
d
e
r
s
;
 
G

1
.
3
 
 
 
P
R
O
J
E
C
T
 
S
I
G
N

P
r
i
o
r
 
t
o
 
i
n
i
t
i
a
t
i
n
g
 
a
n
y
 
w
o
r
k
 
o
n
 
s
i
t
e
,
 
p
r
o
v
i
d
e
 
o
n
e
 
p
r
o
j
e
c
t
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 

s
i
g
n
 
a
t
 
t
h
e
 
s
i
t
e
 
e
n
t
r
a
n
c
e
.
 
 
M
a
i
n
t
a
i
n
 
s
i
g
n
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
l
i
f
e
 
o
f
 
t
h
e
 

p
r
o
j
e
c
t
.
 
 
U
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
,
 
r
e
m
o
v
e
 
t
h
e
 
s
i
g
n
 
f
r
o
m
 
t
h
e
 
s
i
t
e
.

1
.
3
.
1
 
 
 
C
o
n
s
t
r
u
c
t
i
o
n
 
P
r
o
j
e
c
t
 
S
i
g
n
s

F
u
r
n
i
s
h
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
p
r
o
j
e
c
t
 
s
i
g
n
 
p
a
c
k
a
g
e
,
 
m
a
i
n
t
a
i
n
 
t
h
e
 
s
i
g
n
s
 
d
u
r
i
n
g
 

c
o
n
s
t
r
u
c
t
i
o
n
,
 
a
n
d
 
r
e
m
o
v
e
 
t
h
e
 
s
i
g
n
s
 
f
r
o
m
 
t
h
e
 
j
o
b
 
s
i
t
e
 
u
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 

t
h
e
 
p
r
o
j
e
c
t
.
 
 
T
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
p
r
o
j
e
c
t
 
s
i
g
n
 
p
a
c
k
a
g
e
 
c
o
n
s
i
s
t
s
 
o
f
 
t
w
o
 
s
i
g
n
s
:
 

o
n
e
 
f
o
r
 
p
r
o
j
e
c
t
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
a
n
d
 
t
h
e
 
o
t
h
e
r
 
t
o
 
s
h
o
w
 
t
h
e
 
o
n
-
t
h
e
-
j
o
b
 
s
a
f
e
t
y
 

p
e
r
f
o
r
m
a
n
c
e
 
o
f
 
t
h
e
 
c
o
n
t
r
a
c
t
o
r
.
 
 
T
h
e
 
p
a
c
k
a
g
e
 
s
h
a
l
l
 
c
o
n
f
o
r
m
 
t
o
 
t
h
e
 

r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
E
P
 
3
1
0
-
1
-
6
a
 
a
n
d
 
E
P
 
3
1
0
-
1
-
6
b
,
 
s
p
e
c
i
f
i
c
a
l
l
y
 
S
e
c
t
i
o
n
 
1
6
.
 
 

S
u
b
m
i
t
 
t
h
e
 
s
i
g
n
 
l
e
g
e
n
d
 
o
r
d
e
r
s
 
a
s
 
d
e
s
c
r
i
b
e
d
 
i
n
 
S
e
c
t
i
o
n
 
1
6
 
o
f
 
E
P
 
3
1
0
-
1
-
6
a
 

p
r
i
o
r
 
t
o
 
e
r
e
c
t
i
n
g
 
t
h
e
 
s
i
g
n
s
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

N
o
t
 
U
s
e
d

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

N
o
t
 
U
s
e
d

 
 
 
 
 
 
 
 
-
-
 
E
n
d
 
o
f
 
S
e
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t
i
o
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-
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0
1
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8
 
0
0
 
 
P
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
0
1
 
7
4
 
1
9

C
O
N
S
T
R
U
C
T
I
O
N
 
A
N
D
 
D
E
M
O
L
I
T
I
O
N
 
W
A
S
T
E
 
M
A
N
A
G
E
M
E
N
T

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
G
O
V
E
R
N
M
E
N
T
 
P
O
L
I
C
Y

G
o
v
e
r
n
m
e
n
t
 
p
o
l
i
c
y
 
i
s
 
t
o
 
a
p
p
l
y
 
s
o
u
n
d
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
p
r
i
n
c
i
p
l
e
s
 
i
n
 
t
h
e
 

d
e
s
i
g
n
,
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
u
s
e
 
o
f
 
f
a
c
i
l
i
t
i
e
s
.
 
 
A
s
 
p
a
r
t
 
o
f
 
t
h
e
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n
 

o
f
 
t
h
a
t
 
p
o
l
i
c
y
:
 
(
1
)
 
p
r
a
c
t
i
c
e
 
e
f
f
i
c
i
e
n
t
 
w
a
s
t
e
 
m
a
n
a
g
e
m
e
n
t
 
w
h
e
n
 
s
i
z
i
n
g
,
 

c
u
t
t
i
n
g
,
 
a
n
d
 
i
n
s
t
a
l
l
i
n
g
 
p
r
o
d
u
c
t
s
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
(
2
)
 
u
s
e
 
a
l
l
 
r
e
a
s
o
n
a
b
l
e
 

m
e
a
n
s
 
t
o
 
d
i
v
e
r
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
d
e
m
o
l
i
t
i
o
n
 
w
a
s
t
e
 
f
r
o
m
 
l
a
n
d
f
i
l
l
s
 
a
n
d
 

i
n
c
i
n
e
r
a
t
o
r
s
 
a
n
d
 
t
o
 
f
a
c
i
l
i
t
a
t
e
 
t
h
e
i
r
 
r
e
c
y
c
l
i
n
g
 
o
r
 
r
e
u
s
e
.
 
 
D
i
v
e
r
t
 
a
 
m
i
n
i
m
u
m
 

o
f
 
1
0
 
p
e
r
c
e
n
t
 
b
y
 
w
e
i
g
h
t
 
o
f
 
t
o
t
a
l
 
p
r
o
j
e
c
t
 
s
o
l
i
d
 
w
a
s
t
e
 
f
r
o
m
 
t
h
e
 
l
a
n
d
f
i
l
l
.

1
.
2
 
 
 
M
A
N
A
G
E
M
E
N
T

D
e
v
e
l
o
p
 
a
n
d
 
i
m
p
l
e
m
e
n
t
 
a
 
w
a
s
t
e
 
m
a
n
a
g
e
m
e
n
t
 
p
r
o
g
r
a
m
.
 
 
T
a
k
e
 
a
 
p
r
o
-
a
c
t
i
v
e
,
 

r
e
s
p
o
n
s
i
b
l
e
 
r
o
l
e
 
i
n
 
t
h
e
 
m
a
n
a
g
e
m
e
n
t
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
d
e
m
o
l
i
t
i
o
n
 
w
a
s
t
e
 

a
n
d
 
r
e
q
u
i
r
e
 
a
l
l
 
s
u
b
c
o
n
t
r
a
c
t
o
r
s
,
 
v
e
n
d
o
r
s
,
 
a
n
d
 
s
u
p
p
l
i
e
r
s
 
t
o
 
p
a
r
t
i
c
i
p
a
t
e
 
i
n
 

t
h
e
 
e
f
f
o
r
t
.
 
 
T
h
e
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
M
a
n
a
g
e
r
,
 
a
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
1
 
5
7
 
1
9
 

T
E
M
P
O
R
A
R
Y
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 
C
O
N
T
R
O
L
S
,
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
i
n
s
t
r
u
c
t
i
n
g
 
w
o
r
k
e
r
s
 

a
n
d
 
o
v
e
r
s
e
e
i
n
g
 
a
n
d
 
d
o
c
u
m
e
n
t
i
n
g
 
r
e
s
u
l
t
s
 
o
f
 
t
h
e
 
W
a
s
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
 
f
o
r
 

t
h
e
 
p
r
o
j
e
c
t
.
 
 
C
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
d
e
m
o
l
i
t
i
o
n
 
w
a
s
t
e
 
i
n
c
l
u
d
e
s
 
p
r
o
d
u
c
t
s
 
o
f
 

d
e
m
o
l
i
t
i
o
n
 
o
r
 
r
e
m
o
v
a
l
,
 
e
x
c
e
s
s
 
o
r
 
u
n
u
s
a
b
l
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
m
a
t
e
r
i
a
l
s
,
 

p
a
c
k
a
g
i
n
g
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
p
r
o
d
u
c
t
s
,
 
a
n
d
 
o
t
h
e
r
 
m
a
t
e
r
i
a
l
s
 

g
e
n
e
r
a
t
e
d
 
d
u
r
i
n
g
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
p
r
o
c
e
s
s
 
b
u
t
 
n
o
t
 
i
n
c
o
r
p
o
r
a
t
e
d
 
i
n
t
o
 
t
h
e
 

w
o
r
k
.
 
 
I
n
 
t
h
e
 
m
a
n
a
g
e
m
e
n
t
 
o
f
 
w
a
s
t
e
,
 
c
o
n
s
i
d
e
r
 
t
h
e
 
a
v
a
i
l
a
b
i
l
i
t
y
 
o
f
 
v
i
a
b
l
e
 

m
a
r
k
e
t
s
,
 
t
h
e
 
c
o
n
d
i
t
i
o
n
 
o
f
 
t
h
e
 
m
a
t
e
r
i
a
l
,
 
t
h
e
 
a
b
i
l
i
t
y
 
t
o
 
p
r
o
v
i
d
e
 
t
h
e
 

m
a
t
e
r
i
a
l
 
i
n
 
s
u
i
t
a
b
l
e
 
c
o
n
d
i
t
i
o
n
 
a
n
d
 
i
n
 
a
 
 
q
u
a
n
t
i
t
y
 
a
c
c
e
p
t
a
b
l
e
 
t
o
 
a
v
a
i
l
a
b
l
e
 

m
a
r
k
e
t
s
,
 
a
n
d
 
t
i
m
e
 
c
o
n
s
t
r
a
i
n
t
s
 
i
m
p
o
s
e
d
 
b
y
 
i
n
t
e
r
n
a
l
 
p
r
o
j
e
c
t
 
c
o
m
p
l
e
t
i
o
n
 

m
a
n
d
a
t
e
s
.
 
 
I
m
p
l
e
m
e
n
t
 
a
n
y
 
s
p
e
c
i
a
l
 
p
r
o
g
r
a
m
s
 
i
n
v
o
l
v
i
n
g
 
r
e
b
a
t
e
s
 
o
r
 
s
i
m
i
l
a
r
 

i
n
c
e
n
t
i
v
e
s
 
r
e
l
a
t
e
d
 
t
o
 
r
e
c
y
c
l
i
n
g
 
o
f
 
w
a
s
t
e
.
 
 
R
e
v
e
n
u
e
s
 
o
r
 
o
t
h
e
r
 
s
a
v
i
n
g
s
 

o
b
t
a
i
n
e
d
 
f
o
r
 
s
a
l
v
a
g
e
,
 
o
r
 
r
e
c
y
c
l
i
n
g
 
a
c
c
r
u
e
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
.
 
 

A
p
p
r
o
p
r
i
a
t
e
l
y
 
p
e
r
m
i
t
 
f
i
r
m
s
 
a
n
d
 
f
a
c
i
l
i
t
i
e
s
 
u
s
e
d
 
f
o
r
 
r
e
c
y
c
l
i
n
g
,
 
r
e
u
s
e
,
 
a
n
d
 

d
i
s
p
o
s
a
l
 
f
o
r
 
t
h
e
 
i
n
t
e
n
d
e
d
 
u
s
e
 
t
o
 
t
h
e
 
e
x
t
e
n
t
 
r
e
q
u
i
r
e
d
 
b
y
 
f
e
d
e
r
a
l
,
 
s
t
a
t
e
,
 

a
n
d
 
l
o
c
a
l
 
r
e
g
u
l
a
t
i
o
n
s
.
 
 
A
l
s
o
,
 
p
r
o
v
i
d
e
 
o
n
-
s
i
t
e
 
i
n
s
t
r
u
c
t
i
o
n
 
o
f
 
a
p
p
r
o
p
r
i
a
t
e
 

s
e
p
a
r
a
t
i
o
n
,
 
h
a
n
d
l
i
n
g
,
 
r
e
c
y
c
l
i
n
g
,
 
s
a
l
v
a
g
e
,
 
r
e
u
s
e
,
 
a
n
d
 
r
e
t
u
r
n
 
m
e
t
h
o
d
s
 
t
o
 
b
e
 

u
s
e
d
 
b
y
 
a
l
l
 
p
a
r
t
i
e
s
 
a
t
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
s
t
a
g
e
s
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
.

1
.
3
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
1
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
b
m
i
t
t
a
l
s

W
a
s
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
;
 
G

S
D
-
1
1
 
C
l
o
s
e
o
u
t
 
S
u
b
m
i
t
t
a
l
s

R
e
c
o
r
d
s

S
E
C
T
I
O
N
 
0
1
 
7
4
 
1
9
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
4
 
 
 
M
E
E
T
I
N
G
S

C
o
n
d
u
c
t
 
C
o
n
s
t
r
u
c
t
i
o
n
 
W
a
s
t
e
 
M
a
n
a
g
e
m
e
n
t
 
m
e
e
t
i
n
g
s
.
 
 
A
f
t
e
r
 
a
w
a
r
d
 
o
f
 
t
h
e
 

C
o
n
t
r
a
c
t
 
a
n
d
 
p
r
i
o
r
 
t
o
 
c
o
m
m
e
n
c
e
m
e
n
t
 
o
f
 
w
o
r
k
,
 
s
c
h
e
d
u
l
e
 
a
n
d
 
c
o
n
d
u
c
t
 
a
 
m
e
e
t
i
n
g
 

w
i
t
h
 
t
h
e
 
E
n
g
i
n
e
e
r
 
t
o
 
d
i
s
c
u
s
s
 
t
h
e
 
p
r
o
p
o
s
e
d
 
W
a
s
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
 
a
n
d
 
t
o
 

d
e
v
e
l
o
p
 
a
 
m
u
t
u
a
l
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
r
e
l
a
t
i
v
e
 
t
o
 
t
h
e
 
d
e
t
a
i
l
s
 
o
f
 
w
a
s
t
e
 

m
a
n
a
g
e
m
e
n
t
.
 
 
T
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
t
h
i
s
 
m
e
e
t
i
n
g
 
m
a
y
 
b
e
 
f
u
l
f
i
l
l
e
d
 
d
u
r
i
n
g
 
t
h
e
 

c
o
o
r
d
i
n
a
t
i
o
n
 
a
n
d
 
m
u
t
u
a
l
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
m
e
e
t
i
n
g
 
o
u
t
l
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 

0
1
 
4
5
 
0
0
.
0
0
 
2
0
0
1
 
4
5
 
0
0
.
0
0
 
1
0
 
Q
U
A
L
I
T
Y
 
C
O
N
T
R
O
L
.
 
 
A
t
 
a
 
m
i
n
i
m
u
m
,
 
d
i
s
c
u
s
s
 

e
n
v
i
r
o
n
m
e
n
t
a
l
 
a
n
d
 
w
a
s
t
e
 
m
a
n
a
g
e
m
e
n
t
 
g
o
a
l
s
 
a
n
d
 
i
s
s
u
e
s
 
a
t
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 

a
d
d
i
t
i
o
n
a
l
 
m
e
e
t
i
n
g
s
:

a
.
 
 
P
r
e
-
b
i
d
 
m
e
e
t
i
n
g
.

b
.
 
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
m
e
e
t
i
n
g
.

c
.
 
 
R
e
g
u
l
a
r
 
s
i
t
e
 
m
e
e
t
i
n
g
s
.

d
.
 
 
W
o
r
k
 
s
a
f
e
t
y
 
m
e
e
t
i
n
g
s
.

1
.
5
 
 
 
W
A
S
T
E
 
M
A
N
A
G
E
M
E
N
T
 
P
L
A
N

S
u
b
m
i
t
 
a
 
w
a
s
t
e
 
m
a
n
a
g
e
m
e
n
t
 
p
l
a
n
 
w
i
t
h
i
n
 
1
5
 
d
a
y
s
 
a
f
t
e
r
 
n
o
t
i
c
e
 
t
o
 
p
r
o
c
e
e
d
 
a
n
d
 

n
o
t
 
l
e
s
s
 
t
h
a
n
 
1
0
 
d
a
y
s
 
b
e
f
o
r
e
 
t
h
e
 
p
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
m
e
e
t
i
n
g
.
 
 
T
h
e
 
W
a
s
t
e
 

M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
 
s
h
a
l
l
 
b
e
 
s
u
b
m
i
t
t
e
d
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 
S
i
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
 

d
e
f
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
1
 
5
7
 
1
9
 
T
E
M
P
O
R
A
R
Y
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 
C
O
N
T
R
O
L
S
.
 
 
T
h
e
 
p
l
a
n
 

d
e
m
o
n
s
t
r
a
t
e
s
 
h
o
w
 
t
o
 
m
e
e
t
 
t
h
e
 
t
h
e
 
p
r
o
j
e
c
t
 
w
a
s
t
e
 
d
i
v
e
r
s
i
o
n
 
g
o
a
l
.
 
 
A
l
s
o
,
 

i
n
c
l
u
d
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
t
h
e
 
p
l
a
n
:

a
.
 
 
N
a
m
e
 
o
f
 
i
n
d
i
v
i
d
u
a
l
s
 
o
n
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
s
t
a
f
f
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
w
a
s
t
e
 

p
r
e
v
e
n
t
i
o
n
 
a
n
d
 
m
a
n
a
g
e
m
e
n
t
.

b
.
 
 
A
c
t
i
o
n
s
 
t
h
a
t
 
w
i
l
l
 
b
e
 
t
a
k
e
n
 
t
o
 
r
e
d
u
c
e
 
s
o
l
i
d
 
w
a
s
t
e
 
g
e
n
e
r
a
t
i
o
n
,
 
i
n
c
l
u
d
i
n
g
 

c
o
o
r
d
i
n
a
t
i
o
n
 
w
i
t
h
 
s
u
b
c
o
n
t
r
a
c
t
o
r
s
 
t
o
 
e
n
s
u
r
e
 
a
w
a
r
e
n
e
s
s
 
a
n
d
 
p
a
r
t
i
c
i
p
a
t
i
o
n
.

c
.
 
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
r
e
g
u
l
a
r
 
m
e
e
t
i
n
g
s
 
t
o
 
b
e
 
h
e
l
d
 
t
o
 
a
d
d
r
e
s
s
 
w
a
s
t
e
 

m
a
n
a
g
e
m
e
n
t
.

d
.
 
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
s
p
e
c
i
f
i
c
 
a
p
p
r
o
a
c
h
e
s
 
t
o
 
b
e
 
u
s
e
d
 
i
n
 
r
e
c
y
c
l
i
n
g
/
r
e
u
s
e
 

o
f
 
t
h
e
 
v
a
r
i
o
u
s
 
m
a
t
e
r
i
a
l
s
 
g
e
n
e
r
a
t
e
d
,
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
a
r
e
a
s
 
o
n
 
s
i
t
e
 
a
n
d
 

e
q
u
i
p
m
e
n
t
 
t
o
 
b
e
 
u
s
e
d
 
f
o
r
 
p
r
o
c
e
s
s
i
n
g
,
 
s
o
r
t
i
n
g
,
 
a
n
d
 
t
e
m
p
o
r
a
r
y
 
s
t
o
r
a
g
e
 
o
f
 

w
a
s
t
e
s
.

e
.
 
 
C
h
a
r
a
c
t
e
r
i
z
a
t
i
o
n
,
 
i
n
c
l
u
d
i
n
g
 
e
s
t
i
m
a
t
e
d
 
t
y
p
e
s
 
a
n
d
 
q
u
a
n
t
i
t
i
e
s
,
 
o
f
 
t
h
e
 

w
a
s
t
e
 
t
o
 
b
e
 
g
e
n
e
r
a
t
e
d
.

f
.
 
 
N
a
m
e
 
o
f
 
l
a
n
d
f
i
l
l
 
a
n
d
/
o
r
 
i
n
c
i
n
e
r
a
t
o
r
 
t
o
 
b
e
 
u
s
e
d
 
a
n
d
 
t
h
e
 
e
s
t
i
m
a
t
e
d
 
c
o
s
t
s
 

f
o
r
 
u
s
e
,
 
a
s
s
u
m
i
n
g
 
t
h
a
t
 
t
h
e
r
e
 
w
o
u
l
d
 
b
e
 
n
o
 
s
a
l
v
a
g
e
 
o
r
 
r
e
c
y
c
l
i
n
g
 
o
n
 
t
h
e
 

p
r
o
j
e
c
t
.

g
.
 
 
I
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
l
o
c
a
l
 
a
n
d
 
r
e
g
i
o
n
a
l
 
r
e
u
s
e
 
p
r
o
g
r
a
m
s
,
 
i
n
c
l
u
d
i
n
g
 

n
o
n
-
p
r
o
f
i
t
 
o
r
g
a
n
i
z
a
t
i
o
n
s
 
s
u
c
h
 
a
s
 
s
c
h
o
o
l
s
,
 
l
o
c
a
l
 
h
o
u
s
i
n
g
 
a
g
e
n
c
i
e
s
,
 
a
n
d
 

o
r
g
a
n
i
z
a
t
i
o
n
s
 
t
h
a
t
 
a
c
c
e
p
t
 
u
s
e
d
 
m
a
t
e
r
i
a
l
s
 
s
u
c
h
 
a
s
 
m
a
t
e
r
i
a
l
s
 
e
x
c
h
a
n
g
e
 

n
e
t
w
o
r
k
s
 
a
n
d
 
H
a
b
i
t
a
t
 
f
o
r
 
H
u
m
a
n
i
t
y
.
 
 
I
n
c
l
u
d
e
 
t
h
e
 
n
a
m
e
,
 
l
o
c
a
t
i
o
n
,
 
a
n
d
 

p
h
o
n
e
 
n
u
m
b
e
r
 
f
o
r
 
e
a
c
h
 
r
e
u
s
e
 
f
a
c
i
l
i
t
y
 
t
o
 
b
e
 
u
s
e
d
,
 
a
n
d
 
p
r
o
v
i
d
e
 
a
 
c
o
p
y
 
o
f
 

t
h
e
 
p
e
r
m
i
t
 
o
r
 
l
i
c
e
n
s
e
 
f
o
r
 
e
a
c
h
 
f
a
c
i
l
i
t
y
.

h
.
 
 
L
i
s
t
 
o
f
 
s
p
e
c
i
f
i
c
 
w
a
s
t
e
 
m
a
t
e
r
i
a
l
s
 
t
h
a
t
 
w
i
l
l
 
b
e
 
s
a
l
v
a
g
e
d
 
f
o
r
 
r
e
s
a
l
e
,
 

s
a
l
v
a
g
e
d
 
a
n
d
 
r
e
u
s
e
d
 
o
n
 
t
h
e
 
c
u
r
r
e
n
t
 
p
r
o
j
e
c
t
,
 
s
a
l
v
a
g
e
d
 
a
n
d
 
s
t
o
r
e
d
 
f
o
r
 

S
E
C
T
I
O
N
 
0
1
 
7
4
 
1
9
 
 
P
a
g
e
 
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

r
e
u
s
e
 
o
n
 
a
 
f
u
t
u
r
e
 
p
r
o
j
e
c
t
,
 
o
r
 
r
e
c
y
c
l
e
d
.
 
 
I
d
e
n
t
i
f
y
 
t
h
e
 
r
e
c
y
c
l
i
n
g
 

f
a
c
i
l
i
t
i
e
s
 
b
y
 
n
a
m
e
,
 
l
o
c
a
t
i
o
n
,
 
a
n
d
 
p
h
o
n
e
 
n
u
m
b
e
r
,
 
i
n
c
l
u
d
i
n
g
 
a
 
c
o
p
y
 
o
f
 

t
h
e
 
p
e
r
m
i
t
 
o
r
 
l
i
c
e
n
s
e
 
f
o
r
 
e
a
c
h
 
f
a
c
i
l
i
t
y
.

i
.
 
 
I
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
h
a
t
 
c
a
n
n
o
t
 
b
e
 
r
e
c
y
c
l
e
d
/
r
e
u
s
e
d
 
w
i
t
h
 
a
n
 

e
x
p
l
a
n
a
t
i
o
n
 
o
r
 
j
u
s
t
i
f
i
c
a
t
i
o
n
,
 
t
o
 
b
e
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
.

j
.
 
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
m
e
a
n
s
 
b
y
 
w
h
i
c
h
 
a
n
y
 
w
a
s
t
e
 
m
a
t
e
r
i
a
l
s
 
i
d
e
n
t
i
f
i
e
d
 
i
n
 

i
t
e
m
 
(
h
)
 
a
b
o
v
e
 
w
i
l
l
 
b
e
 
p
r
o
t
e
c
t
e
d
 
f
r
o
m
 
c
o
n
t
a
m
i
n
a
t
i
o
n
.

k
.
 
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
m
e
a
n
s
 
o
f
 
t
r
a
n
s
p
o
r
t
a
t
i
o
n
 
o
f
 
t
h
e
 
r
e
c
y
c
l
a
b
l
e
 
m
a
t
e
r
i
a
l
s
 

(
w
h
e
t
h
e
r
 
m
a
t
e
r
i
a
l
s
 
w
i
l
l
 
b
e
 
s
i
t
e
-
s
e
p
a
r
a
t
e
d
 
a
n
d
 
s
e
l
f
-
h
a
u
l
e
d
 
t
o
 

d
e
s
i
g
n
a
t
e
d
 
c
e
n
t
e
r
s
,
 
o
r
 
w
h
e
t
h
e
r
 
m
i
x
e
d
 
m
a
t
e
r
i
a
l
s
 
w
i
l
l
 
b
e
 
c
o
l
l
e
c
t
e
d
 
b
y
 
a
 

w
a
s
t
e
 
h
a
u
l
e
r
 
a
n
d
 
r
e
m
o
v
e
d
 
f
r
o
m
 
t
h
e
 
s
i
t
e
)
.

l
.
 
 
A
n
t
i
c
i
p
a
t
e
d
 
n
e
t
 
c
o
s
t
 
s
a
v
i
n
g
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
s
u
b
t
r
a
c
t
i
n
g
 
C
o
n
t
r
a
c
t
o
r
 

p
r
o
g
r
a
m
 
m
a
n
a
g
e
m
e
n
t
 
c
o
s
t
s
 
a
n
d
 
t
h
e
 
c
o
s
t
 
o
f
 
d
i
s
p
o
s
a
l
 
f
r
o
m
 
t
h
e
 
r
e
v
e
n
u
e
 

g
e
n
e
r
a
t
e
d
 
b
y
 
s
a
l
e
 
o
f
 
t
h
e
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
t
h
e
 
i
n
c
i
n
e
r
a
t
i
o
n
 
a
n
d
/
o
r
 

l
a
n
d
f
i
l
l
 
c
o
s
t
 
a
v
o
i
d
a
n
c
e
.

R
e
v
i
s
e
 
a
n
d
 
r
e
s
u
b
m
i
t
 
P
l
a
n
 
a
s
 
r
e
q
u
i
r
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
A
p
p
r
o
v
a
l
 

o
f
 
C
o
n
t
r
a
c
t
o
r
'
s
 
P
l
a
n
 
w
i
l
l
 
n
o
t
 
r
e
l
i
e
v
e
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
o
f
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
f
o
r
 

c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
a
p
p
l
i
c
a
b
l
e
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
r
e
g
u
l
a
t
i
o
n
s
 
o
r
 
m
e
e
t
i
n
g
 
p
r
o
j
e
c
t
 

c
u
m
u
l
a
t
i
v
e
 
w
a
s
t
e
 
d
i
v
e
r
s
i
o
n
 
r
e
q
u
i
r
e
m
e
n
t
.
 
D
i
s
t
r
i
b
u
t
e
 
c
o
p
i
e
s
 
o
f
 
t
h
e
 
W
a
s
t
e
 

M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
 
t
o
 
e
a
c
h
 
s
u
b
c
o
n
t
r
a
c
t
o
r
,
 
t
h
e
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
M
a
n
a
g
e
r
,
 
a
n
d
 

t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

1
.
6
 
 
 
R
E
C
O
R
D
S

M
a
i
n
t
a
i
n
 
r
e
c
o
r
d
s
 
t
o
 
d
o
c
u
m
e
n
t
 
t
h
e
 
q
u
a
n
t
i
t
y
 
o
f
 
w
a
s
t
e
 
g
e
n
e
r
a
t
e
d
;
 
t
h
e
 
q
u
a
n
t
i
t
y
 

o
f
 
w
a
s
t
e
 
d
i
v
e
r
t
e
d
 
t
h
r
o
u
g
h
 
s
a
l
e
,
 
r
e
u
s
e
,
 
o
r
 
r
e
c
y
c
l
i
n
g
;
 
a
n
d
 
t
h
e
 
q
u
a
n
t
i
t
y
 
o
f
 

w
a
s
t
e
 
d
i
s
p
o
s
e
d
 
b
y
 
l
a
n
d
f
i
l
l
 
o
r
 
i
n
c
i
n
e
r
a
t
i
o
n
.
 
 
Q
u
a
n
t
i
t
i
e
s
 
m
a
y
 
b
e
 
m
e
a
s
u
r
e
d
 
b
y
 

w
e
i
g
h
t
 
o
r
 
b
y
 
v
o
l
u
m
e
,
 
b
u
t
 
m
u
s
t
 
b
e
 
c
o
n
s
i
s
t
e
n
t
 
t
h
r
o
u
g
h
o
u
t
.
 
L
i
s
t
 
e
a
c
h
 
t
y
p
e
 
o
f
 

w
a
s
t
e
 
s
e
p
a
r
a
t
e
l
y
 
n
o
t
i
n
g
 
t
h
e
 
d
i
s
p
o
s
a
l
 
o
r
 
d
i
v
e
r
s
i
o
n
 
d
a
t
e
.
 
I
d
e
n
t
i
f
y
 
t
h
e
 

l
a
n
d
f
i
l
l
,
 
r
e
c
y
c
l
i
n
g
 
c
e
n
t
e
r
,
 
w
a
s
t
e
 
p
r
o
c
e
s
s
o
r
,
 
o
r
 
o
t
h
e
r
 
o
r
g
a
n
i
z
a
t
i
o
n
 
u
s
e
d
 
t
o
 

p
r
o
c
e
s
s
 
o
r
 
r
e
c
e
i
v
e
 
t
h
e
 
s
o
l
i
d
 
w
a
s
t
e
.
 
P
r
o
v
i
d
e
 
e
x
p
l
a
n
a
t
i
o
n
s
 
f
o
r
 
a
n
y
 
w
a
s
t
e
 
n
o
t
 

r
e
c
y
c
l
e
d
 
o
r
 
r
e
u
s
e
d
.
 
W
i
t
h
 
e
a
c
h
 
a
p
p
l
i
c
a
t
i
o
n
 
f
o
r
 
p
a
y
m
e
n
t
,
 
s
u
b
m
i
t
 
u
p
d
a
t
e
d
 

d
o
c
u
m
e
n
t
a
t
i
o
n
 
f
o
r
 
s
o
l
i
d
 
w
a
s
t
e
 
d
i
s
p
o
s
a
l
 
a
n
d
 
d
i
v
e
r
s
i
o
n
,
 
a
n
d
 
s
u
b
m
i
t
 

m
a
n
i
f
e
s
t
s
,
 
w
e
i
g
h
t
 
t
i
c
k
e
t
s
,
 
r
e
c
e
i
p
t
s
,
 
a
n
d
 
i
n
v
o
i
c
e
s
 
s
p
e
c
i
f
i
c
a
l
l
y
 
i
d
e
n
t
i
f
y
i
n
g
 

t
h
e
 
p
r
o
j
e
c
t
 
a
n
d
 
w
a
s
t
e
 
m
a
t
e
r
i
a
l
.
 
 
M
a
k
e
 
t
h
e
 
r
e
c
o
r
d
s
 
a
v
a
i
l
a
b
l
e
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
d
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
.

1
.
7
 
 
 
C
O
L
L
E
C
T
I
O
N

S
e
p
a
r
a
t
e
,
 
s
t
o
r
e
,
 
p
r
o
t
e
c
t
,
 
a
n
d
 
h
a
n
d
l
e
 
a
t
 
t
h
e
 
s
i
t
e
 
i
d
e
n
t
i
f
i
e
d
 
r
e
c
y
c
l
a
b
l
e
 
a
n
d
 

s
a
l
v
a
g
e
a
b
l
e
 
w
a
s
t
e
 
p
r
o
d
u
c
t
s
 
i
n
 
a
 
m
a
n
n
e
r
 
t
h
a
t
 
m
a
x
i
m
i
z
e
s
 
r
e
c
y
c
l
a
b
i
l
i
t
y
 
a
n
d
 

s
a
l
v
a
g
a
b
i
l
i
t
y
 
o
f
 
i
d
e
n
t
i
f
i
e
d
 
m
a
t
e
r
i
a
l
s
.
 
P
r
o
v
i
d
e
 
t
h
e
 
n
e
c
e
s
s
a
r
y
 
c
o
n
t
a
i
n
e
r
s
,
 

b
i
n
s
 
a
n
d
 
s
t
o
r
a
g
e
 
a
r
e
a
s
 
t
o
 
f
a
c
i
l
i
t
a
t
e
 
e
f
f
e
c
t
i
v
e
 
w
a
s
t
e
 
m
a
n
a
g
e
m
e
n
t
 
a
n
d
 

c
l
e
a
r
l
y
 
a
n
d
 
a
p
p
r
o
p
r
i
a
t
e
l
y
 
i
d
e
n
t
i
f
y
 
t
h
e
m
.
 
P
r
o
v
i
d
e
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
b
a
r
r
i
e
r
s
 

a
n
d
 
e
n
c
l
o
s
u
r
e
s
 
a
r
o
u
n
d
 
r
e
c
y
c
l
a
b
l
e
 
m
a
t
e
r
i
a
l
 
s
t
o
r
a
g
e
 
a
r
e
a
s
 
w
h
i
c
h
 
a
r
e
 

n
o
n
h
a
z
a
r
d
o
u
s
 
a
n
d
 
r
e
c
y
c
l
a
b
l
e
 
o
r
 
r
e
u
s
a
b
l
e
.
 
L
o
c
a
t
e
 
o
u
t
 
o
f
 
t
h
e
 
w
a
y
 
o
f
 

c
o
n
s
t
r
u
c
t
i
o
n
 
t
r
a
f
f
i
c
.
 
P
r
o
v
i
d
e
 
a
d
e
q
u
a
t
e
 
s
p
a
c
e
 
f
o
r
 
p
i
c
k
-
u
p
 
a
n
d
 
d
e
l
i
v
e
r
y
 
a
n
d
 

c
o
n
v
e
n
i
e
n
c
e
 
t
o
 
s
u
b
c
o
n
t
r
a
c
t
o
r
s
.
 
R
e
c
y
c
l
i
n
g
 
a
n
d
 
w
a
s
t
e
 
b
i
n
 
a
r
e
a
s
 
a
r
e
 
t
o
 
b
e
 

k
e
p
t
 
n
e
a
t
 
a
n
d
 
c
l
e
a
n
,
 
a
n
d
 
h
a
n
d
l
e
 
r
e
c
y
c
l
a
b
l
e
 
m
a
t
e
r
i
a
l
s
 
t
o
 
p
r
e
v
e
n
t
 

c
o
n
t
a
m
i
n
a
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s
 
f
r
o
m
 
i
n
c
o
m
p
a
t
i
b
l
e
 
p
r
o
d
u
c
t
s
 
a
n
d
 
m
a
t
e
r
i
a
l
s
.
 
 

C
l
e
a
n
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
s
 
p
r
i
o
r
 
t
o
 
p
l
a
c
i
n
g
 
i
n
 
c
o
l
l
e
c
t
i
o
n
 
c
o
n
t
a
i
n
e
r
s
.
 
 

U
s
e
 
c
l
e
a
n
i
n
g
 
m
a
t
e
r
i
a
l
s
 
t
h
a
t
 
a
r
e
 
n
o
n
h
a
z
a
r
d
o
u
s
 
a
n
d
 
b
i
o
d
e
g
r
a
d
a
b
l
e
.
 
 
H
a
n
d
l
e
 

h
a
z
a
r
d
o
u
s
 
w
a
s
t
e
 
a
n
d
 
h
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
a
p
p
l
i
c
a
b
l
e
 

S
E
C
T
I
O
N
 
0
1
 
7
4
 
1
9
 
 
P
a
g
e
 
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

r
e
g
u
l
a
t
i
o
n
s
 
a
n
d
 
c
o
o
r
d
i
n
a
t
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
5
7
 
1
9
 
T
E
M
P
O
R
A
R
Y
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 

C
O
N
T
R
O
L
S
.
 
 
S
e
p
a
r
a
t
e
 
m
a
t
e
r
i
a
l
s
 
b
y
 
o
n
e
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
m
e
t
h
o
d
s
:

1
.
7
.
1
 
 
 
S
o
u
r
c
e
 
S
e
p
a
r
a
t
e
d
 
M
e
t
h
o
d
.

S
e
p
a
r
a
t
e
 
w
a
s
t
e
 
p
r
o
d
u
c
t
s
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
t
h
a
t
 
a
r
e
 
r
e
c
y
c
l
a
b
l
e
 
f
r
o
m
 
t
r
a
s
h
 
a
n
d
 

s
o
r
t
e
d
 
a
s
 
d
e
s
c
r
i
b
e
d
 
b
e
l
o
w
 
i
n
t
o
 
a
p
p
r
o
p
r
i
a
t
e
l
y
 
m
a
r
k
e
d
 
s
e
p
a
r
a
t
e
 
c
o
n
t
a
i
n
e
r
s
 

a
n
d
 
t
h
e
n
 
t
r
a
n
s
p
o
r
t
e
d
 
t
o
 
t
h
e
 
r
e
s
p
e
c
t
i
v
e
 
r
e
c
y
c
l
i
n
g
 
f
a
c
i
l
i
t
y
 
f
o
r
 
f
u
r
t
h
e
r
 

p
r
o
c
e
s
s
i
n
g
.
 
 
D
e
l
i
v
e
r
 
m
a
t
e
r
i
a
l
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
r
e
c
y
c
l
i
n
g
 
o
r
 
r
e
u
s
e
 

f
a
c
i
l
i
t
y
 
r
e
q
u
i
r
e
m
e
n
t
s
 
(
e
.
g
.
,
 
f
r
e
e
 
o
f
 
d
i
r
t
,
 
a
d
h
e
s
i
v
e
s
,
 
s
o
l
v
e
n
t
s
,
 
p
e
t
r
o
l
e
u
m
 

c
o
n
t
a
m
i
n
a
t
i
o
n
,
 
a
n
d
 
o
t
h
e
r
 
s
u
b
s
t
a
n
c
e
s
 
d
e
l
e
t
e
r
i
o
u
s
 
t
o
 
t
h
e
 
r
e
c
y
c
l
i
n
g
 

p
r
o
c
e
s
s
)
.
 
 
S
e
p
a
r
a
t
e
 
m
a
t
e
r
i
a
l
s
 
i
n
t
o
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
c
a
t
e
g
o
r
y
 
t
y
p
e
s
 
a
s
 

a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
p
r
o
j
e
c
t
 
w
a
s
t
e
 
a
n
d
 
t
o
 
t
h
e
 
a
v
a
i
l
a
b
l
e
 
r
e
c
y
c
l
i
n
g
 
a
n
d
 
r
e
u
s
e
 

p
r
o
g
r
a
m
s
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
:

a
.
 
 
L
a
n
d
 
c
l
e
a
r
i
n
g
 
d
e
b
r
i
s
.

b
.
 
 
A
s
p
h
a
l
t
.

c
.
 
 
C
o
n
c
r
e
t
e
 
a
n
d
 
m
a
s
o
n
r
y
.

d
.
 
 
M
e
t
a
l
 
(
e
.
g
.
 
b
a
n
d
i
n
g
,
 
s
t
u
d
 
t
r
i
m
,
 
d
u
c
t
w
o
r
k
,
 
p
i
p
i
n
g
,
 
r
e
b
a
r
,
 
r
o
o
f
i
n
g
,
 

o
t
h
e
r
 
t
r
i
m
,
 
s
t
e
e
l
,
 
i
r
o
n
,
 
g
a
l
v
a
n
i
z
e
d
,
 
s
t
a
i
n
l
e
s
s
 
s
t
e
e
l
,
 
a
l
u
m
i
n
u
m
,
 

c
o
p
p
e
r
,
 
z
i
n
c
,
 
l
e
a
d
 
b
r
a
s
s
,
 
b
r
o
n
z
e
)
.

(
1
)
 
 
F
e
r
r
o
u
s
.

(
2
)
 
 
N
o
n
-
f
e
r
r
o
u
s
.

e
.
 
 
W
o
o
d
 
(
n
a
i
l
s
 
a
n
d
 
s
t
a
p
l
e
s
 
a
l
l
o
w
e
d
)
.

f
.
 
 
D
e
b
r
i
s
.

g
.
 
 
G
l
a
s
s
 
(
c
o
l
o
r
e
d
 
g
l
a
s
s
 
a
l
l
o
w
e
d
)
.

h
.
 
 
P
a
p
e
r
.

(
1
)
 
 
B
o
n
d
.

(
2
)
 
 
N
e
w
s
p
r
i
n
t
.

(
3
)
 
 
C
a
r
d
b
o
a
r
d
 
a
n
d
 
p
a
p
e
r
 
p
a
c
k
a
g
i
n
g
 
m
a
t
e
r
i
a
l
s
.

i
.
 
 
P
l
a
s
t
i
c
.

T
y
p
e

1
P
o
l
y
e
t
h
y
l
e
n
e
 
T
e
r
e
p
h
t
h
a
l
a
t
e
 
(
P
E
T
,
 
P
E
T
E
)

2
H
i
g
h
 
D
e
n
s
i
t
y
 
P
o
l
y
e
t
h
y
l
e
n
e
 
(
H
D
P
E
)

3
V
i
n
y
l
 
(
P
o
l
y
v
i
n
y
l
 
C
h
l
o
r
i
d
e
 
o
r
 
P
V
C
)

4
L
o
w
 
D
e
n
s
i
t
y
 
P
o
l
y
e
t
h
y
l
e
n
e
 
(
L
D
P
E
)
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

T
y
p
e

5
P
o
l
y
p
r
o
p
y
l
e
n
e
 
(
P
P
)

6
P
o
l
y
s
t
y
r
e
n
e
 
(
P
S
)

7
O
t
h
e
r
.
 
U
s
e
 
o
f
 
t
h
i
s
 
c
o
d
e
 
i
n
d
i
c
a
t
e
s
 
t
h
a
t
 
t
h
e
 
p
a
c
k
a
g
e
 
i
n
 
q
u
e
s
t
i
o
n
 
i
s
 

m
a
d
e
 
w
i
t
h
 
a
 
r
e
s
i
n
 
o
t
h
e
r
 
t
h
a
n
 
t
h
e
 
s
i
x
 
l
i
s
t
e
d
 
a
b
o
v
e
,
 
o
r
 
i
s
 
m
a
d
e
 
o
f
 
m
o
r
e
 

t
h
a
n
 
o
n
e
 
r
e
s
i
n
 
l
i
s
t
e
d
 
a
b
o
v
e
,
 
a
n
d
 
u
s
e
d
 
i
n
 
a
 
m
u
l
t
i
-
l
a
y
e
r
 
c
o
m
b
i
n
a
t
i
o
n
.

j
.
 
 
G
y
p
s
u
m
.

k
.
 
 
N
o
n
-
h
a
z
a
r
d
o
u
s
 
p
a
i
n
t
 
a
n
d
 
p
a
i
n
t
 
c
a
n
s
.

l
.
 
 
C
a
r
p
e
t
.

m
.
 
 
C
e
i
l
i
n
g
 
t
i
l
e
s
.

n
.
 
 
I
n
s
u
l
a
t
i
o
n
.

o
.
 
 
B
e
v
e
r
a
g
e
 
c
o
n
t
a
i
n
e
r
s
.

1
.
7
.
2
 
 
 
O
t
h
e
r
 
M
e
t
h
o
d
s

O
t
h
e
r
 
p
r
o
p
o
s
e
d
 
m
e
t
h
o
d
s
 
m
a
y
 
b
e
 
u
s
e
d
 
w
h
e
n
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
.

1
.
8
 
 
 
D
I
S
P
O
S
A
L

C
o
n
t
r
o
l
 
a
c
c
u
m
u
l
a
t
i
o
n
 
o
f
 
w
a
s
t
e
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
t
r
a
s
h
.
 
 
R
e
c
y
c
l
e
 
o
r
 
d
i
s
p
o
s
e
 
o
f
 

c
o
l
l
e
c
t
e
d
 
m
a
t
e
r
i
a
l
s
 
o
f
f
-
s
i
t
e
 
a
t
 
i
n
t
e
r
v
a
l
s
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
a
n
d
 
i
n
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
w
a
s
t
e
 
m
a
n
a
g
e
m
e
n
t
 
p
r
o
c
e
d
u
r
e
s
.
 
 
E
x
c
e
p
t
 
a
s
 

o
t
h
e
r
w
i
s
e
 
s
p
e
c
i
f
i
e
d
 
i
n
 
o
t
h
e
r
 
s
e
c
t
i
o
n
s
 
o
f
 
t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
d
i
s
p
o
s
e
 
o
f
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

1
.
8
.
1
 
 
 
R
e
u
s
e

G
i
v
e
 
f
i
r
s
t
 
c
o
n
s
i
d
e
r
a
t
i
o
n
 
t
o
 
s
a
l
v
a
g
e
 
f
o
r
 
r
e
u
s
e
 
s
i
n
c
e
 
l
i
t
t
l
e
 
o
r
 
n
o
 

r
e
-
p
r
o
c
e
s
s
i
n
g
 
i
s
 
n
e
c
e
s
s
a
r
y
 
f
o
r
 
t
h
i
s
 
m
e
t
h
o
d
,
 
a
n
d
 
l
e
s
s
 
p
o
l
l
u
t
i
o
n
 
i
s
 
c
r
e
a
t
e
d
 

w
h
e
n
 
i
t
e
m
s
 
a
r
e
 
r
e
u
s
e
d
 
i
n
 
t
h
e
i
r
 
o
r
i
g
i
n
a
l
 
f
o
r
m
.
 
 
C
o
o
r
d
i
n
a
t
e
 
r
e
u
s
e
 
w
i
t
h
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
C
o
n
s
i
d
e
r
 
s
a
l
e
 
o
r
 
d
o
n
a
t
i
o
n
 
o
f
 
w
a
s
t
e
 
s
u
i
t
a
b
l
e
 
f
o
r
 

r
e
u
s
e
.

1
.
8
.
2
 
 
 
R
e
c
y
c
l
e

R
e
c
y
c
l
e
 
w
a
s
t
e
 
m
a
t
e
r
i
a
l
s
 
n
o
t
 
s
u
i
t
a
b
l
e
 
f
o
r
 
r
e
u
s
e
,
 
b
u
t
 
h
a
v
i
n
g
 
v
a
l
u
e
 
a
s
 
b
e
i
n
g
 

r
e
c
y
c
l
a
b
l
e
.
 
 
R
e
c
y
c
l
e
 
a
l
l
 
f
l
u
o
r
e
s
c
e
n
t
 
l
a
m
p
s
,
 
H
I
D
 
l
a
m
p
s
,
 
a
n
d
 

m
e
r
c
u
r
y
-
c
o
n
t
a
i
n
i
n
g
 
t
h
e
r
m
o
s
t
a
t
s
 
r
e
m
o
v
e
d
 
f
r
o
m
 
t
h
e
 
s
i
t
e
.
 
 
A
r
r
a
n
g
e
 
f
o
r
 
t
i
m
e
l
y
 

p
i
c
k
u
p
s
 
f
r
o
m
 
t
h
e
 
s
i
t
e
 
o
r
 
d
e
l
i
v
e
r
i
e
s
 
t
o
 
r
e
c
y
c
l
i
n
g
 
f
a
c
i
l
i
t
i
e
s
 
i
n
 
o
r
d
e
r
 
t
o
 

p
r
e
v
e
n
t
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
o
f
 
r
e
c
y
c
l
a
b
l
e
 
m
a
t
e
r
i
a
l
s
.

1
.
8
.
3
 
 
 
C
o
m
p
o
s
t

C
o
n
s
i
d
e
r
 
c
o
m
p
o
s
t
i
n
g
 
o
n
 
s
i
t
e
 
i
f
 
a
 
r
e
a
s
o
n
a
b
l
e
 
a
m
o
u
n
t
 
o
f
 
c
o
m
p
o
s
t
a
b
l
e
 
m
a
t
e
r
i
a
l
 

w
i
l
l
 
b
e
 
a
v
a
i
l
a
b
l
e
.
 
 
C
o
m
p
o
s
t
a
b
l
e
 
m
a
t
e
r
i
a
l
s
 
i
n
c
l
u
d
e
 
p
l
a
n
t
 
m
a
t
e
r
i
a
l
,
 
s
a
w
d
u
s
t
,
 

a
n
d
 
c
e
r
t
a
i
n
 
f
o
o
d
 
s
c
r
a
p
s
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
8
.
4
 
 
 
W
a
s
t
e

D
i
s
p
o
s
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
w
i
t
h
 
n
o
 
p
r
a
c
t
i
c
a
l
 
u
s
e
 
o
r
 
e
c
o
n
o
m
i
c
 
b
e
n
e
f
i
t
 
t
o
 

w
a
s
t
e
-
t
o
-
e
n
e
r
g
y
 
p
l
a
n
t
s
 
w
h
e
r
e
 
a
v
a
i
l
a
b
l
e
.
 
 
A
s
 
t
h
e
 
l
a
s
t
 
c
h
o
i
c
e
,
 
d
i
s
p
o
s
e
 
o
f
 

m
a
t
e
r
i
a
l
s
 
a
t
 
a
 
l
a
n
d
f
i
l
l
 
o
r
 
i
n
c
i
n
e
r
a
t
o
r
.

1
.
8
.
5
 
 
 
R
e
t
u
r
n

S
e
t
 
a
s
i
d
e
 
a
n
d
 
p
r
o
t
e
c
t
 
m
i
s
d
e
l
i
v
e
r
e
d
 
a
n
d
 
s
u
b
s
t
a
n
d
a
r
d
 
p
r
o
d
u
c
t
s
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 

a
n
d
 
r
e
t
u
r
n
 
t
o
 
s
u
p
p
l
i
e
r
 
f
o
r
 
c
r
e
d
i
t
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

N
o
t
 
u
s
e
d
.

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

N
o
t
 
u
s
e
d
.
 
 
 
 
 
 
 
-
-
 
E
n
d
 
o
f
 
S
e
c
t
i
o
n
 
-
-
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
0
1
 
7
8
 
0
0

C
L
O
S
E
O
U
T
 
S
U
B
M
I
T
T
A
L
S

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
D
E
F
I
N
I
T
I
O
N
S

1
.
1
.
1
 
 
 
A
s
-
B
u
i
l
t
 
D
r
a
w
i
n
g
s

A
s
-
b
u
i
l
t
 
d
r
a
w
i
n
g
s
 
a
r
e
 
d
e
v
e
l
o
p
e
d
 
a
n
d
 
m
a
i
n
t
a
i
n
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
a
n
d
 

d
e
p
i
c
t
 
a
c
t
u
a
l
 
c
o
n
d
i
t
i
o
n
s
,
 
i
n
c
l
u
d
i
n
g
 
d
e
v
i
a
t
i
o
n
s
 
f
r
o
m
 
t
h
e
 
C
o
n
t
r
a
c
t
 

D
o
c
u
m
e
n
t
s
.
 
 
T
h
e
s
e
 
d
e
v
i
a
t
i
o
n
s
 
a
n
d
 
a
d
d
i
t
i
o
n
s
 
m
a
y
 
r
e
s
u
l
t
 
f
r
o
m
 
c
o
o
r
d
i
n
a
t
i
o
n
 

r
e
q
u
i
r
e
d
 
b
y
,
 
b
u
t
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
:
 
c
o
n
t
r
a
c
t
 
m
o
d
i
f
i
c
a
t
i
o
n
s
;
 
o
f
f
i
c
i
a
l
 

r
e
s
p
o
n
s
e
s
 
t
o
 
C
o
n
t
r
a
c
t
o
r
 
s
u
b
m
i
t
t
e
d
 
R
e
q
u
e
s
t
s
 
f
o
r
 
I
n
f
o
r
m
a
t
i
o
n
;
 
d
i
r
e
c
t
i
o
n
 
f
r
o
m
 

t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
;
 
d
e
s
i
g
n
s
 
w
h
i
c
h
 
a
r
e
 
t
h
e
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
o
f
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
,
 
a
n
d
 
d
i
f
f
e
r
i
n
g
 
s
i
t
e
 
c
o
n
d
i
t
i
o
n
s
.
 
 
M
a
i
n
t
a
i
n
 
t
h
e
 
a
s
-
b
u
i
l
t
s
 

t
h
r
o
u
g
h
o
u
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
s
 
r
e
d
-
l
i
n
e
d
 
h
a
r
d
 
c
o
p
i
e
s
 
o
n
 
s
i
t
e
 
a
n
d
/
o
r
 
r
e
d
-
l
i
n
e
d
 

P
D
F
 
f
i
l
e
s
.
 
 
T
h
e
s
e
 
f
i
l
e
s
 
s
e
r
v
e
 
a
s
 
t
h
e
 
b
a
s
i
s
 
f
o
r
 
t
h
e
 
c
r
e
a
t
i
o
n
 
o
f
 
t
h
e
 
r
e
c
o
r
d
 

d
r
a
w
i
n
g
s
.

1
.
1
.
2
 
 
 
R
e
c
o
r
d
 
D
r
a
w
i
n
g
s

T
h
e
 
r
e
c
o
r
d
 
d
r
a
w
i
n
g
s
 
a
r
e
 
t
h
e
 
f
i
n
a
l
 
c
o
m
p
i
l
a
t
i
o
n
 
o
f
 
a
c
t
u
a
l
 
c
o
n
d
i
t
i
o
n
s
 

r
e
f
l
e
c
t
e
d
 
i
n
 
t
h
e
 
a
s
-
b
u
i
l
t
 
d
r
a
w
i
n
g
s
.

1
.
2
 
 
 
S
O
U
R
C
E
 
D
R
A
W
I
N
G
 
F
I
L
E
S

R
e
q
u
e
s
t
 
t
h
e
 
f
u
l
l
 
s
e
t
 
o
f
 
e
l
e
c
t
r
o
n
i
c
 
d
r
a
w
i
n
g
s
,
 
i
n
 
t
h
e
 
s
o
u
r
c
e
 
f
o
r
m
a
t
,
 
f
o
r
 

R
e
c
o
r
d
 
D
r
a
w
i
n
g
 
p
r
e
p
a
r
a
t
i
o
n
,
 
a
f
t
e
r
 
a
w
a
r
d
 
a
n
d
 
a
t
 
l
e
a
s
t
 
3
0
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 

r
e
q
u
i
r
e
d
 
u
s
e
.

1
.
2
.
1
 
 
 
T
e
r
m
s
 
a
n
d
 
C
o
n
d
i
t
i
o
n
s

D
a
t
a
 
c
o
n
t
a
i
n
e
d
 
o
n
 
t
h
e
s
e
 
e
l
e
c
t
r
o
n
i
c
 
f
i
l
e
s
 
m
u
s
t
 
n
o
t
 
b
e
 
u
s
e
d
 
f
o
r
 
a
n
y
 
p
u
r
p
o
s
e
 

o
t
h
e
r
 
t
h
a
n
 
a
s
 
a
 
c
o
n
v
e
n
i
e
n
c
e
 
i
n
 
t
h
e
 
p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
d
r
a
w
i
n
g
s
 

a
n
d
 
d
a
t
a
 
f
o
r
 
t
h
e
 
r
e
f
e
r
e
n
c
e
d
 
p
r
o
j
e
c
t
.
 
 
A
n
y
 
o
t
h
e
r
 
u
s
e
 
o
r
 
r
e
u
s
e
 
s
h
a
l
l
 
b
e
 
a
t
 

t
h
e
 
s
o
l
e
 
r
i
s
k
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
a
n
d
 
w
i
t
h
o
u
t
 
l
i
a
b
i
l
i
t
y
 
o
r
 
l
e
g
a
l
 
e
x
p
o
s
u
r
e
 
t
o
 

t
h
e
 
G
o
v
e
r
n
m
e
n
t
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
m
u
s
t
 
m
a
k
e
 
n
o
 
c
l
a
i
m
 
a
n
d
 
w
a
i
v
e
s
 
t
o
 
t
h
e
 

f
u
l
l
e
s
t
 
e
x
t
e
n
t
 
p
e
r
m
i
t
t
e
d
 
b
y
 
l
a
w
,
 
a
n
y
 
c
l
a
i
m
 
o
r
 
c
a
u
s
e
 
o
f
 
a
c
t
i
o
n
 
o
f
 
a
n
y
 

n
a
t
u
r
e
 
a
g
a
i
n
s
t
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
,
 
i
t
s
 
a
g
e
n
t
s
 
o
r
 
s
u
b
 
c
o
n
s
u
l
t
a
n
t
s
 
t
h
a
t
 
m
a
y
 

a
r
i
s
e
 
o
u
t
 
o
f
 
o
r
 
i
n
 
c
o
n
n
e
c
t
i
o
n
 
w
i
t
h
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
s
e
 
e
l
e
c
t
r
o
n
i
c
 
f
i
l
e
s
.
 
 
T
h
e
 

C
o
n
t
r
a
c
t
o
r
 
m
u
s
t
,
 
t
o
 
t
h
e
 
f
u
l
l
e
s
t
 
e
x
t
e
n
t
 
p
e
r
m
i
t
t
e
d
 
b
y
 
l
a
w
,
 
i
n
d
e
m
n
i
f
y
 
a
n
d
 

h
o
l
d
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
h
a
r
m
l
e
s
s
 
a
g
a
i
n
s
t
 
a
l
l
 
d
a
m
a
g
e
s
,
 
l
i
a
b
i
l
i
t
i
e
s
 
o
r
 
c
o
s
t
s
,
 

i
n
c
l
u
d
i
n
g
 
r
e
a
s
o
n
a
b
l
e
 
a
t
t
o
r
n
e
y
'
s
 
f
e
e
s
 
a
n
d
 
d
e
f
e
n
s
e
 
c
o
s
t
s
,
 
a
r
i
s
i
n
g
 
o
u
t
 
o
f
 
o
r
 

r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
s
e
 
e
l
e
c
t
r
o
n
i
c
 
f
i
l
e
s
.

T
h
e
s
e
 
e
l
e
c
t
r
o
n
i
c
 
C
A
D
 
d
r
a
w
i
n
g
 
f
i
l
e
s
 
a
r
e
 
n
o
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
d
o
c
u
m
e
n
t
s
.
 
 

D
i
f
f
e
r
e
n
c
e
s
 
m
a
y
 
e
x
i
s
t
 
b
e
t
w
e
e
n
 
t
h
e
 
C
A
D
 
f
i
l
e
s
 
a
n
d
 
t
h
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 

c
o
n
s
t
r
u
c
t
i
o
n
 
d
o
c
u
m
e
n
t
s
.
 
 
T
h
e
 
G
o
v
e
r
n
m
e
n
t
 
m
a
k
e
s
 
n
o
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
 
r
e
g
a
r
d
i
n
g
 

t
h
e
 
a
c
c
u
r
a
c
y
 
o
r
 
c
o
m
p
l
e
t
e
n
e
s
s
 
o
f
 
t
h
e
 
e
l
e
c
t
r
o
n
i
c
 
C
A
D
 
f
i
l
e
s
,
 
n
o
r
 
d
o
e
s
 
i
t
 
m
a
k
e
 

r
e
p
r
e
s
e
n
t
a
t
i
o
n
 
t
o
 
t
h
e
 
c
o
m
p
a
t
i
b
i
l
i
t
y
 
o
f
 
t
h
e
s
e
 
f
i
l
e
s
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 

h
a
r
d
w
a
r
e
 
o
r
 
s
o
f
t
w
a
r
e
.
 
 
I
n
 
t
h
e
 
e
v
e
n
t
 
t
h
a
t
 
a
 
c
o
n
f
l
i
c
t
 
a
r
i
s
e
s
 
b
e
t
w
e
e
n
 
t
h
e
 

s
i
g
n
e
d
 
a
n
d
 
s
e
a
l
e
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
d
o
c
u
m
e
n
t
s
 
p
r
e
p
a
r
e
d
 
b
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
a
n
d
 

t
h
e
 
f
u
r
n
i
s
h
e
d
 
S
o
u
r
c
e
 
d
r
a
w
i
n
g
 
f
i
l
e
s
,
 
t
h
e
 
s
i
g
n
e
d
 
a
n
d
 
s
e
a
l
e
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 

d
o
c
u
m
e
n
t
s
 
g
o
v
e
r
n
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
i
f
 
a
n
y
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

c
o
n
f
l
i
c
t
 
e
x
i
s
t
s
.
 
 
U
s
e
 
o
f
 
t
h
e
s
e
 
S
o
u
r
c
e
 
D
r
a
w
i
n
g
 
f
i
l
e
s
 
d
o
e
s
 
n
o
t
 
r
e
l
i
e
v
e
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
 
o
f
 
d
u
t
y
 
t
o
 
f
u
l
l
y
 
c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
c
o
n
t
r
a
c
t
 
d
o
c
u
m
e
n
t
s
,
 
i
n
c
l
u
d
i
n
g
 

a
n
d
 
w
i
t
h
o
u
t
 
l
i
m
i
t
a
t
i
o
n
,
 
t
h
e
 
n
e
e
d
 
t
o
 
c
h
e
c
k
,
 
c
o
n
f
i
r
m
 
a
n
d
 
c
o
o
r
d
i
n
a
t
e
 
t
h
e
 
w
o
r
k
 

o
f
 
a
l
l
 
c
o
n
t
r
a
c
t
o
r
s
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
.
 
 
I
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
u
s
e
s
,
 
d
u
p
l
i
c
a
t
e
s
 
o
r
 

m
o
d
i
f
i
e
s
 
t
h
e
s
e
 
e
l
e
c
t
r
o
n
i
c
 
s
o
u
r
c
e
 
d
r
a
w
i
n
g
 
f
i
l
e
s
 
f
o
r
 
u
s
e
 
i
n
 
p
r
o
d
u
c
i
n
g
 

c
o
n
s
t
r
u
c
t
i
o
n
 
d
r
a
w
i
n
g
s
 
a
n
d
 
d
a
t
a
 
r
e
l
a
t
e
d
 
t
o
 
t
h
i
s
 
c
o
n
t
r
a
c
t
,
 
r
e
m
o
v
e
 
a
l
l
 

p
r
e
v
i
o
u
s
 
i
n
d
i
c
i
a
 
o
f
 
o
w
n
e
r
s
h
i
p
 
(
s
e
a
l
s
,
 
l
o
g
o
s
,
 
s
i
g
n
a
t
u
r
e
s
,
 
i
n
i
t
i
a
l
s
 
a
n
d
 

d
a
t
e
s
)
.

1
.
3
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
1
1
 
C
l
o
s
e
o
u
t
 
S
u
b
m
i
t
t
a
l
s

A
s
-
B
u
i
l
t
 
D
r
a
w
i
n
g
s
;
 
G

R
e
c
o
r
d
 
D
r
a
w
i
n
g
s
;
 
G

F
i
n
a
l
 
A
p
p
r
o
v
e
d
 
S
h
o
p
 
D
r
a
w
i
n
g
s

C
o
n
s
t
r
u
c
t
i
o
n
 
C
o
n
t
r
a
c
t
 
S
p
e
c
i
f
i
c
a
t
i
o
n
s

C
e
r
t
i
f
i
c
a
t
i
o
n
 
o
f
 
E
P
A
 
D
e
s
i
g
n
a
t
e
d
 
I
t
e
m
s
;
 
G

1
.
4
 
 
 
Q
U
A
L
I
T
Y
 
C
O
N
T
R
O
L

A
d
d
i
t
i
o
n
s
 
a
n
d
 
c
o
r
r
e
c
t
i
o
n
s
 
t
o
 
t
h
e
 
c
o
n
t
r
a
c
t
 
d
r
a
w
i
n
g
s
 
m
u
s
t
 
b
e
 
e
q
u
a
l
 
i
n
 

q
u
a
l
i
t
y
 
a
n
d
 
d
e
t
a
i
l
 
t
o
 
t
h
a
t
 
o
f
 
t
h
e
 
o
r
i
g
i
n
a
l
s
.
 
 
L
i
n
e
 
c
o
l
o
r
s
,
 
l
i
n
e
 
w
e
i
g
h
t
s
,
 

l
e
t
t
e
r
i
n
g
,
 
l
a
y
e
r
i
n
g
 
c
o
n
v
e
n
t
i
o
n
s
,
 
a
n
d
 
s
y
m
b
o
l
s
 
m
u
s
t
 
b
e
 
t
h
e
 
s
a
m
e
 
a
s
 
t
h
e
 

o
r
i
g
i
n
a
l
 
l
i
n
e
 
c
o
l
o
r
s
,
 
l
i
n
e
 
w
e
i
g
h
t
s
,
 
l
e
t
t
e
r
i
n
g
,
 
l
a
y
e
r
i
n
g
 
c
o
n
v
e
n
t
i
o
n
s
,
 
a
n
d
 

s
y
m
b
o
l
s
.

1
.
5
 
 
 
W
A
R
R
A
N
T
Y
 
M
A
N
A
G
E
M
E
N
T

1
.
5
.
1
 
 
 
P
e
r
f
o
r
m
a
n
c
e
 
B
o
n
d

T
h
e
 
P
e
r
f
o
r
m
a
n
c
e
 
B
o
n
d
 
m
u
s
t
 
r
e
m
a
i
n
 
e
f
f
e
c
t
i
v
e
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 

p
e
r
i
o
d
.

a
.
 
 
I
n
 
t
h
e
 
e
v
e
n
t
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
f
a
i
l
s
 
t
o
 
c
o
m
m
e
n
c
e
 
a
n
d
 
d
i
l
i
g
e
n
t
l
y
 
p
u
r
s
u
e
 

a
n
y
 
c
o
n
s
t
r
u
c
t
i
o
n
 
w
a
r
r
a
n
t
y
 
w
o
r
k
 
r
e
q
u
i
r
e
d
,
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
i
l
l
 

h
a
v
e
 
t
h
e
 
w
o
r
k
 
p
e
r
f
o
r
m
e
d
 
b
y
 
o
t
h
e
r
s
,
 
a
n
d
 
a
f
t
e
r
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
w
o
r
k
,
 

w
i
l
l
 
c
h
a
r
g
e
 
t
h
e
 
r
e
m
a
i
n
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
w
a
r
r
a
n
t
y
 
f
u
n
d
s
 
o
f
 
e
x
p
e
n
s
e
s
 

i
n
c
u
r
r
e
d
 
b
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
w
h
i
l
e
 
p
e
r
f
o
r
m
i
n
g
 
t
h
e
 
w
o
r
k
,
 
i
n
c
l
u
d
i
n
g
,
 
b
u
t
 

n
o
t
 
l
i
m
i
t
e
d
 
t
o
 
a
d
m
i
n
i
s
t
r
a
t
i
v
e
 
e
x
p
e
n
s
e
s
.

b
.
 
 
I
n
 
t
h
e
 
e
v
e
n
t
 
s
u
f
f
i
c
i
e
n
t
 
f
u
n
d
s
 
a
r
e
 
n
o
t
 
a
v
a
i
l
a
b
l
e
 
t
o
 
c
o
v
e
r
 
t
h
e
 

c
o
n
s
t
r
u
c
t
i
o
n
 
w
a
r
r
a
n
t
y
 
w
o
r
k
 
p
e
r
f
o
r
m
e
d
 
b
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
a
t
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
'
s
 
e
x
p
e
n
s
e
,
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
i
l
l
 
h
a
v
e
 
t
h
e
 
r
i
g
h
t
 
t
o
 

r
e
c
o
u
p
 
e
x
p
e
n
s
e
s
 
f
r
o
m
 
t
h
e
 
b
o
n
d
i
n
g
 
c
o
m
p
a
n
y
.

c
.
 
 
F
o
l
l
o
w
i
n
g
 
o
r
a
l
 
o
r
 
w
r
i
t
t
e
n
 
n
o
t
i
f
i
c
a
t
i
o
n
 
o
f
 
r
e
q
u
i
r
e
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 

w
a
r
r
a
n
t
y
 
r
e
p
a
i
r
 
w
o
r
k
,
 
r
e
s
p
o
n
d
 
i
n
 
a
 
t
i
m
e
l
y
 
m
a
n
n
e
r
.
 
 
W
r
i
t
t
e
n
 

v
e
r
i
f
i
c
a
t
i
o
n
 
w
i
l
l
 
f
o
l
l
o
w
 
o
r
a
l
 
i
n
s
t
r
u
c
t
i
o
n
s
.
 
 
F
a
i
l
u
r
e
 
t
o
 
r
e
s
p
o
n
d
 
w
i
l
l
 

b
e
 
c
a
u
s
e
 
f
o
r
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
t
o
 
p
r
o
c
e
e
d
 
a
g
a
i
n
s
t
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

2
.
1
 
 
 
G
O
V
E
R
N
M
E
N
T
 
F
U
R
N
I
S
H
E
D
 
M
A
T
E
R
I
A
L
S

T
h
e
 
G
o
v
e
r
n
m
e
n
t
 
w
i
l
l
 
p
r
o
v
i
d
e
 
a
n
 
o
p
t
i
c
a
l
 
d
i
s
c
 
(
C
D
 
o
r
 
D
V
D
)
 
a
t
 
t
h
e
 

p
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
c
o
n
f
e
r
e
n
c
e
 
t
h
a
t
 
c
o
n
t
a
i
n
s
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

a
.
 
 
O
n
e
 
s
e
t
 
o
f
 
"
a
s
-
d
e
s
i
g
n
e
d
"
 
e
l
e
c
t
r
o
n
i
c
 
C
A
D
 
f
i
l
e
s
 
i
n
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 

s
o
f
t
w
a
r
e
 
a
n
d
 
f
o
r
m
a
t
 
r
e
v
i
s
e
d
 
t
o
 
r
e
f
l
e
c
t
 
a
l
l
 
a
m
e
n
d
m
e
n
t
s
 
a
n
d
 
t
h
e
 
f
i
n
a
l
 

c
o
n
t
r
a
c
t
 
P
D
F
 
d
r
a
w
i
n
g
s
.
 
 
T
h
e
 
C
A
D
 
f
i
l
e
s
 
a
r
e
 
p
r
o
v
i
d
e
d
 
t
o
 
e
n
a
b
l
e
 

p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
a
s
-
b
u
i
l
t
 
o
r
 
a
s
-
c
o
n
s
t
r
u
c
t
e
d
 
d
r
a
w
i
n
g
s
.
 
 
I
f
 
d
i
s
c
r
e
p
a
n
c
i
e
s
 

e
x
i
s
t
 
b
e
t
w
e
e
n
 
t
h
e
 
C
A
D
 
f
i
l
e
s
 
a
n
d
 
t
h
e
 
c
o
n
t
r
a
c
t
 
P
D
F
 
d
r
a
w
i
n
g
s
,
 
c
o
r
r
e
c
t
 
t
h
e
 

C
A
D
 
f
i
l
e
s
 
t
o
 
s
h
o
w
 
t
h
e
 
c
o
n
t
r
a
c
t
 
P
D
F
 
d
r
a
w
i
n
g
s
.

2
.
2
 
 
 
S
Y
S
T
E
M
 
D
E
S
C
R
I
P
T
I
O
N

P
r
e
p
a
r
e
 
t
h
e
 
C
A
D
 
d
r
a
w
i
n
g
 
f
i
l
e
s
 
i
n
 
A
u
t
o
C
A
D
 
R
e
l
e
a
s
e
 
2
0
1
7
 
f
o
r
m
a
t
 
c
o
m
p
a
t
i
b
l
e
 

w
i
t
h
 
a
 
W
i
n
d
o
w
s
 
7
 
o
p
e
r
a
t
i
n
g
 
s
y
s
t
e
m
.

2
.
2
.
1
 
 
 
A
d
d
i
t
i
o
n
a
l
 
D
r
a
w
i
n
g
s

I
f
 
a
d
d
i
t
i
o
n
a
l
 
d
r
a
w
i
n
g
s
 
a
r
e
 
r
e
q
u
i
r
e
d
,
 
p
r
e
p
a
r
e
 
t
h
e
m
 
u
s
i
n
g
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 

e
l
e
c
t
r
o
n
i
c
 
f
i
l
e
 
f
o
r
m
a
t
 
a
p
p
l
y
i
n
g
 
t
h
e
 
s
a
m
e
 
g
r
a
p
h
i
c
 
s
t
a
n
d
a
r
d
s
 
s
p
e
c
i
f
i
e
d
 
f
o
r
 

o
r
i
g
i
n
a
l
 
d
r
a
w
i
n
g
s
.
 
 
T
h
e
 
t
i
t
l
e
 
b
l
o
c
k
 
a
n
d
 
d
r
a
w
i
n
g
 
b
o
r
d
e
r
 
t
o
 
b
e
 
u
s
e
d
 
f
o
r
 
a
n
y
 

n
e
w
 
f
i
n
a
l
 
r
e
c
o
r
d
 
d
r
a
w
i
n
g
s
 
m
u
s
t
 
b
e
 
i
d
e
n
t
i
c
a
l
 
t
o
 
t
h
a
t
 
u
s
e
d
 
o
n
 
t
h
e
 
c
o
n
t
r
a
c
t
 

d
r
a
w
i
n
g
s
.

2
.
3
 
 
 
C
E
R
T
I
F
I
C
A
T
I
O
N
 
O
F
 
E
P
A
 
D
E
S
I
G
N
A
T
E
D
 
I
T
E
M
S

S
u
b
m
i
t
 
t
h
e
 
C
e
r
t
i
f
i
c
a
t
i
o
n
 
o
f
 
E
P
A
 
D
e
s
i
g
n
a
t
e
d
 
I
t
e
m
s
 
a
s
 
r
e
q
u
i
r
e
d
 
b
y
 
F
A
R
 

5
2
.
2
2
3
-
9
,
 
"
C
e
r
t
i
f
i
c
a
t
i
o
n
 
a
n
d
 
E
s
t
i
m
a
t
e
 
o
f
 
P
e
r
c
e
n
t
a
g
e
 
o
f
 
R
e
c
o
v
e
r
e
d
 
M
a
t
e
r
i
a
l
 

C
o
n
t
e
n
t
 
f
o
r
 
E
P
A
 
D
e
s
i
g
n
a
t
e
d
 
I
t
e
m
s
"
.
 
 
I
n
c
l
u
d
e
 
o
n
 
t
h
e
 
c
e
r
t
i
f
i
c
a
t
i
o
n
 
f
o
r
m
 
t
h
e
 

f
o
l
l
o
w
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
:
 
p
r
o
j
e
c
t
 
n
a
m
e
,
 
p
r
o
j
e
c
t
 
n
u
m
b
e
r
,
 
C
o
n
t
r
a
c
t
o
r
 
n
a
m
e
,
 

l
i
c
e
n
s
e
 
n
u
m
b
e
r
,
 
C
o
n
t
r
a
c
t
o
r
 
a
d
d
r
e
s
s
,
 
a
n
d
 
c
e
r
t
i
f
i
c
a
t
i
o
n
.
 
 
T
h
e
 
c
e
r
t
i
f
i
c
a
t
i
o
n
 

f
o
r
m
 
w
i
l
l
 
b
e
 
c
o
m
p
l
e
t
e
d
 
a
n
d
 
s
i
g
n
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
.

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
A
S
-
B
U
I
L
T
 
D
R
A
W
I
N
G
S

P
r
o
v
i
d
e
 
a
n
d
 
m
a
i
n
t
a
i
n
 
t
w
o
 
b
l
a
c
k
 
l
i
n
e
 
p
r
i
n
t
 
c
o
p
i
e
s
 
o
f
 
t
h
e
 
P
D
F
 
c
o
n
t
r
a
c
t
 

d
r
a
w
i
n
g
s
 
f
o
r
 
A
s
-
B
u
i
l
t
 
D
r
a
w
i
n
g
s
.

3
.
1
.
1
 
 
 
M
a
r
k
u
p
 
G
u
i
d
e
l
i
n
e
s

M
a
k
e
 
c
o
m
m
e
n
t
s
 
a
n
d
 
m
a
r
k
u
p
 
t
h
e
 
d
r
a
w
i
n
g
s
 
c
o
m
p
l
e
t
e
 
w
i
t
h
o
u
t
 
r
e
f
e
r
e
n
c
e
 
t
o
 

l
e
t
t
e
r
s
,
 
m
e
m
o
s
,
 
o
r
 
m
a
t
e
r
i
a
l
s
 
t
h
a
t
 
a
r
e
 
n
o
t
 
p
a
r
t
 
o
f
 
t
h
e
 
A
s
-
B
u
i
l
t
 
d
r
a
w
i
n
g
.
 
 

S
h
o
w
 
w
h
a
t
 
w
a
s
 
c
h
a
n
g
e
d
,
 
h
o
w
 
i
t
 
w
a
s
 
c
h
a
n
g
e
d
,
 
w
h
e
r
e
 
i
t
e
m
(
s
)
 
w
e
r
e
 
r
e
l
o
c
a
t
e
d
 

a
n
d
 
c
h
a
n
g
e
 
r
e
l
a
t
e
d
 
d
e
t
a
i
l
s
.
 
 
T
h
e
s
e
 
w
o
r
k
i
n
g
 
a
s
-
b
u
i
l
t
 
m
a
r
k
u
p
 
p
r
i
n
t
s
 
m
u
s
t
 
b
e
 

n
e
a
t
,
 
l
e
g
i
b
l
e
 
a
n
d
 
a
c
c
u
r
a
t
e
.

3
.
1
.
2
 
 
 
A
s
-
B
u
i
l
t
 
D
r
a
w
i
n
g
s
 
C
o
n
t
e
n
t

P
r
o
v
i
d
e
 
2
 
s
e
t
s
 
o
f
 
p
a
p
e
r
 
c
o
p
i
e
s
 
f
r
o
m
 
P
D
F
 
d
r
a
w
i
n
g
s
 
t
o
 
s
h
o
w
 
t
h
e
 
a
s
-
b
u
i
l
t
 

c
o
n
d
i
t
i
o
n
s
 
b
y
 
r
e
d
-
l
i
n
e
 
p
r
o
c
e
s
s
 
d
u
r
i
n
g
 
t
h
e
 
e
x
e
c
u
t
i
o
n
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
.
 
 
K
e
e
p
 

t
h
e
s
e
 
w
o
r
k
i
n
g
 
a
s
-
b
u
i
l
t
 
m
a
r
k
u
p
 
d
r
a
w
i
n
g
s
 
c
u
r
r
e
n
t
 
o
n
 
a
 
w
e
e
k
l
y
 
b
a
s
i
s
 
a
n
d
 
a
t
 

l
e
a
s
t
 
o
n
e
 
s
e
t
 
a
v
a
i
l
a
b
l
e
 
o
n
 
t
h
e
 
j
o
b
s
i
t
e
 
a
t
 
a
l
l
 
t
i
m
e
s
.
 
 
C
h
a
n
g
e
s
 
f
r
o
m
 
t
h
e
 

c
o
n
t
r
a
c
t
 
d
r
a
w
i
n
g
s
 
w
h
i
c
h
 
a
r
e
 
m
a
d
e
 
d
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
r
 
a
d
d
i
t
i
o
n
a
l
 

i
n
f
o
r
m
a
t
i
o
n
 
w
h
i
c
h
 
m
i
g
h
t
 
b
e
 
u
n
c
o
v
e
r
e
d
 
i
n
 
t
h
e
 
c
o
u
r
s
e
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
m
u
s
t
 
b
e
 

S
E
C
T
I
O
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0
1
 
7
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0
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P
a
g
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3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

a
c
c
u
r
a
t
e
l
y
 
a
n
d
 
n
e
a
t
l
y
 
r
e
c
o
r
d
e
d
 
a
s
 
t
h
e
y
 
o
c
c
u
r
 
b
y
 
m
e
a
n
s
 
o
f
 
d
e
t
a
i
l
s
 
a
n
d
 
n
o
t
e
s
.

3
.
2
 
 
 
R
E
C
O
R
D
 
D
R
A
W
I
N
G
 
F
I
L
E
S

I
f
 
a
d
d
i
t
i
o
n
a
l
 
d
r
a
w
i
n
g
s
 
a
r
e
 
r
e
q
u
i
r
e
d
,
 
p
r
e
p
a
r
e
 
t
h
e
m
 
u
s
i
n
g
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 

e
l
e
c
t
r
o
n
i
c
 
f
i
l
e
 
f
o
r
m
a
t
 
a
p
p
l
y
i
n
g
 
t
h
e
 
s
a
m
e
 
g
r
a
p
h
i
c
 
s
t
a
n
d
a
r
d
s
 
s
p
e
c
i
f
i
e
d
 
f
o
r
 

o
r
i
g
i
n
a
l
 
d
r
a
w
i
n
g
s
.
 
 
T
h
e
 
t
i
t
l
e
 
b
l
o
c
k
 
a
n
d
 
d
r
a
w
i
n
g
 
b
o
r
d
e
r
 
t
o
 
b
e
 
u
s
e
d
 
f
o
r
 
a
n
y
 

n
e
w
 
f
i
n
a
l
 
r
e
c
o
r
d
 
d
r
a
w
i
n
g
s
 
m
u
s
t
 
b
e
 
i
d
e
n
t
i
c
a
l
 
t
o
 
t
h
a
t
 
u
s
e
d
 
o
n
 
t
h
e
 
c
o
n
t
r
a
c
t
 

d
r
a
w
i
n
g
s
.
 
 
A
c
c
o
m
p
l
i
s
h
 
a
d
d
i
t
i
o
n
s
 
a
n
d
 
c
o
r
r
e
c
t
i
o
n
s
 
t
o
 
t
h
e
 
c
o
n
t
r
a
c
t
 
d
r
a
w
i
n
g
s
 

u
s
i
n
g
 
C
A
D
 
f
i
l
e
s
.
 
 
P
r
o
v
i
d
e
 
a
l
l
 
p
r
o
g
r
a
m
 
f
i
l
e
s
 
a
n
d
 
h
a
r
d
w
a
r
e
 
n
e
c
e
s
s
a
r
y
 
t
o
 

p
r
e
p
a
r
e
 
f
i
n
a
l
 
P
D
F
 
r
e
c
o
r
d
 
d
r
a
w
i
n
g
s
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
i
l
l
 
r
e
v
i
e
w
 

f
i
n
a
l
 
P
D
F
 
r
e
c
o
r
d
 
d
r
a
w
i
n
g
s
 
f
o
r
 
a
c
c
u
r
a
c
y
 
a
n
d
 
r
e
t
u
r
n
 
t
h
e
m
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 

f
o
r
 
r
e
q
u
i
r
e
d
 
c
o
r
r
e
c
t
i
o
n
s
,
 
c
h
a
n
g
e
s
,
 
a
d
d
i
t
i
o
n
s
,
 
a
n
d
 
d
e
l
e
t
i
o
n
s
.

3
.
3
 
 
 
R
E
C
O
R
D
 
D
R
A
W
I
N
G
S

P
r
e
p
a
r
e
 
f
i
n
a
l
 
r
e
c
o
r
d
 
d
r
a
w
i
n
g
s
 
a
f
t
e
r
 
t
h
e
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
e
a
c
h
 
d
e
f
i
n
a
b
l
e
 
p
h
a
s
e
 

o
f
 
w
o
r
k
 
a
s
 
l
i
s
t
e
d
 
i
n
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
P
l
a
n
 
(
F
o
u
n
d
a
t
i
o
n
s
,
 

U
t
i
l
i
t
i
e
s
,
 
S
t
r
u
c
t
u
r
a
l
 
S
t
e
e
l
,
 
e
t
c
.
,
 
a
s
 
a
p
p
r
o
p
r
i
a
t
e
 
f
o
r
 
t
h
e
 
p
r
o
j
e
c
t
)
.
 
 

T
r
a
n
s
f
e
r
 
t
h
e
 
c
h
a
n
g
e
s
 
f
r
o
m
 
t
h
e
 
a
p
p
r
o
v
e
d
 
w
o
r
k
i
n
g
 
a
s
-
b
u
i
l
t
 
m
a
r
k
u
p
 
d
r
a
w
i
n
g
s
 
t
o
 

t
h
e
 
o
r
i
g
i
n
a
l
 
e
l
e
c
t
r
o
n
i
c
 
C
A
D
 
d
r
a
w
i
n
g
 
f
i
l
e
s
.
 
 
M
o
d
i
f
y
 
t
h
e
 
a
s
-
b
u
i
l
t
 
C
A
D
 

d
r
a
w
i
n
g
 
f
i
l
e
s
 
t
o
 
c
o
r
r
e
c
t
l
y
 
s
h
o
w
 
t
h
e
 
f
e
a
t
u
r
e
s
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
a
s
-
b
u
i
l
t
 
b
y
 

b
r
i
n
g
i
n
g
 
t
h
e
 
w
o
r
k
i
n
g
 
C
A
D
 
d
r
a
w
i
n
g
 
s
e
t
 
i
n
t
o
 
a
g
r
e
e
m
e
n
t
 
w
i
t
h
 
a
p
p
r
o
v
e
d
 
w
o
r
k
i
n
g
 

a
s
-
b
u
i
l
t
 
m
a
r
k
u
p
 
d
r
a
w
i
n
g
s
,
 
a
n
d
 
a
d
d
i
n
g
 
s
u
c
h
 
a
d
d
i
t
i
o
n
a
l
 
d
r
a
w
i
n
g
s
 
a
s
 
m
a
y
 
b
e
 

n
e
c
e
s
s
a
r
y
.
 
 

3
.
4
 
 
 
F
I
N
A
L
 
A
P
P
R
O
V
E
D
 
S
H
O
P
 
D
R
A
W
I
N
G
S

S
u
b
m
i
t
 
f
i
n
a
l
 
a
p
p
r
o
v
e
d
 
p
r
o
j
e
c
t
 
s
h
o
p
 
d
r
a
w
i
n
g
s
 
3
0
 
d
a
y
s
 
a
f
t
e
r
 
t
r
a
n
s
f
e
r
 
o
f
 
t
h
e
 

c
o
m
p
l
e
t
e
d
 
f
a
c
i
l
i
t
y
.

3
.
5
 
 
 
C
O
N
S
T
R
U
C
T
I
O
N
 
C
O
N
T
R
A
C
T
 
S
P
E
C
I
F
I
C
A
T
I
O
N
S

S
u
b
m
i
t
 
f
i
n
a
l
 
P
D
F
 
f
i
l
e
 
r
e
c
o
r
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
c
o
n
t
r
a
c
t
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 

i
n
c
l
u
d
i
n
g
 
r
e
v
i
s
i
o
n
s
 
t
h
e
r
e
t
o
,
 
3
0
 
d
a
y
s
 
a
f
t
e
r
 
t
r
a
n
s
f
e
r
 
o
f
 
t
h
e
 
c
o
m
p
l
e
t
e
d
 

f
a
c
i
l
i
t
y
.

3
.
6
 
 
 
C
L
E
A
N
U
P

C
l
e
a
n
 
d
e
b
r
i
s
 
f
r
o
m
 
d
r
a
i
n
a
g
e
 
s
y
s
t
e
m
s
.
 
 
S
w
e
e
p
 
p
a
v
e
d
 
a
r
e
a
s
 
a
n
d
 
r
a
k
e
 
c
l
e
a
n
 

l
a
n
d
s
c
a
p
e
d
 
a
r
e
a
s
.
 
 
R
e
m
o
v
e
 
w
a
s
t
e
 
a
n
d
 
s
u
r
p
l
u
s
 
m
a
t
e
r
i
a
l
s
,
 
r
u
b
b
i
s
h
 
a
n
d
 

c
o
n
s
t
r
u
c
t
i
o
n
 
f
a
c
i
l
i
t
i
e
s
 
f
r
o
m
 
t
h
e
 
s
i
t
e
.
 
 
R
e
c
y
c
l
e
,
 
s
a
l
v
a
g
e
,
 
a
n
d
 
r
e
t
u
r
n
 

c
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
d
e
m
o
l
i
t
i
o
n
 
w
a
s
t
e
 
f
r
o
m
 
p
r
o
j
e
c
t
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
 
S
e
c
t
i
o
n
 

0
1
 
5
7
 
1
9
 
T
E
M
P
O
R
A
R
Y
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 
C
O
N
T
R
O
L
S
,
 
a
n
d
 
0
1
 
7
4
 
1
9
 
C
O
N
S
T
R
U
C
T
I
O
N
 
A
N
D
 

D
E
M
O
L
I
T
I
O
N
 
W
A
S
T
E
 
M
A
N
A
G
E
M
E
N
T
.

 
 
 
 
 
 
 
 
-
-
 
E
n
d
 
o
f
 
S
e
c
t
i
o
n
 
-
-S
E
C
T
I
O
N
 
0
1
 
7
8
 
0
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P
a
g
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
0
2
 
3
5
 
2
7

V
E
R
T
I
C
A
L
 
B
A
R
R
I
E
R
 
W
A
L
L

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
M
E
A
S
U
R
E
M
E
N
T
 
A
N
D
 
P
A
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l
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r
r
i
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r
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l
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l
l
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e
d
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n
 
t
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e
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r
e
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u
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r
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e
e
t
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p
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l
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e
 
c
e
n
t
e
r
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e
d
 
w
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l
l
,
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r
o
m
 
t
h
e
 
t
o
p
 
o
f
 
t
h
e
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o
r
k
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g
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r
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c
e
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o
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c
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l
l
,
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d
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e
r
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l
 
l
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s
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h
 
c
o
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n
e
r
 
o
f
 
t
h
e
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l
l
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t
h
 
o
f
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e
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a
l
l
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b
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p
m
e
n
t
,
 
s
u
r
v
e
y
s
,
 
a
n
d
 
s
o
u
n
d
i
n
g
s
 
t
a
k
e
n
 
a
t
 

t
h
e
 
s
i
t
e
 
a
s
 
d
i
r
e
c
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d
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p
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c
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b
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c
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c
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p
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c
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c
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c
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c
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c
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c
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t
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d
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n
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r
a
w
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n
g
s
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n
t
o
 
w
h
i
c
h
 
t
h
e
 
b
o
t
t
o
m
 
o
f
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h
e
 
w
a
l
l
 

i
s
 
c
o
n
s
t
r
u
c
t
e
d
 
t
o
 
a
 
m
i
n
i
m
u
m
 
p
e
n
e
t
r
a
t
i
o
n
 
o
f
 
4
 
f
e
e
t
.
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E
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E
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E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
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a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
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o
n
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o
 
t
h
e
 

e
x
t
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n
t
 
r
e
f
e
r
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n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
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r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
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t
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n
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t
e
x
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h
e
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R
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R
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c
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p
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e
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n
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d
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i
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e
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b
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P
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o
m
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a
c
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n
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r
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c
t
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W
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c
a
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1
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S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
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u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
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o
n
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3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
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0
1
 
P
r
e
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n
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t
r
u
c
t
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o
n
 
S
u
b
m
i
t
t
a
l
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P
r
e
c
o
n
s
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r
u
c
t
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n
 
T
e
s
t
i
n
g
 
P
l
a
n
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G

Q
u
a
l
i
f
i
c
a
t
i
o
n
s
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G

S
o
i
l
-
C
e
m
e
n
t
-
B
e
n
t
o
n
i
t
e
 
D
e
s
i
g
n
 
M
i
x
;
 
G

B
a
r
r
i
e
r
 
W
a
l
l
 
C
o
n
s
t
r
u
c
t
i
o
n
 
P
l
a
n
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G

S
D
-
0
2
 
S
h
o
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D
r
a
w
i
n
g
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A
s
-
B
u
i
l
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P
r
o
f
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l
e

S
D
-
0
4
 
S
a
m
p
l
e
s

B
e
n
t
o
n
i
t
e
;
 
G

S
D
-
0
6
 
T
e
s
t
 
R
e
p
o
r
t
s

Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
T
e
s
t
i
n
g

M
e
a
s
u
r
e
m
e
n
t
 
o
f
 
W
a
l
l
 
D
e
p
t
h

W
a
t
e
r

S
l
u
r
r
y
 
M
i
x
e
s

S
-
C
-
B
 
S
l
u
r
r
y
 
a
n
d
 
P
l
a
c
e
m
e
n
t

S
D
-
0
7
 
C
e
r
t
i
f
i
c
a
t
e
s

B
e
n
t
o
n
i
t
e

C
e
m
e
n
t

1
.
5
 
 
 
P
R
E
C
O
N
S
T
R
U
C
T
I
O
N
 
T
E
S
T
I
N
G
 
P
L
A
N

S
u
b
m
i
t
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

a
.
 
 
P
l
a
n
 
d
e
s
c
r
i
b
i
n
g
 
t
h
e
 
g
e
n
e
r
a
l
 
w
o
r
k
 
s
e
q
u
e
n
c
e
 
a
n
d
 
l
a
y
o
u
t
 
o
f
 
o
p
e
r
a
t
i
o
n
s
.
 
 

T
h
e
 
l
a
y
o
u
t
 
o
f
 
o
p
e
r
a
t
i
o
n
s
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
s
c
a
l
e
 
d
r
a
w
i
n
g
s
,
 
w
h
i
c
h
 
d
e
p
i
c
t
 

s
l
u
r
r
y
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 
s
t
o
r
a
g
e
 
a
r
e
a
s
.
 
 
T
h
e
 
p
l
a
n
 
s
h
a
l
l
 
d
e
s
c
r
i
b
e
 

C
o
n
t
r
a
c
t
o
r
 
q
u
a
l
i
f
i
c
a
t
i
o
n
s
,
 
e
q
u
i
p
m
e
n
t
,
 
m
e
t
h
o
d
 
o
f
 
i
n
s
i
t
u
 
m
i
x
i
n
g
,
 
u
s
e
 
o
r
 

d
i
s
p
o
s
a
l
 
o
f
 
a
n
y
 
e
x
c
a
v
a
t
e
d
 
m
a
t
e
r
i
a
l
 
a
n
d
 
s
p
o
i
l
s
,
 
r
e
a
g
e
n
t
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 

m
a
i
n
t
e
n
a
n
c
e
,
 
a
n
d
 
s
i
t
e
 
c
l
e
a
n
-
u
p
.

b
.
 
 
P
l
a
n
 
d
e
s
c
r
i
b
i
n
g
 
q
u
a
l
i
t
y
 
c
o
n
t
r
o
l
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
t
e
s
t
 
p
r
o
c
e
d
u
r
e
s
,
 
s
a
m
p
l
e
 

c
o
l
l
e
c
t
i
o
n
 
p
r
o
c
e
d
u
r
e
s
,
 
a
n
d
 
t
e
s
t
 
f
o
r
m
s
 
f
o
r
 
r
e
p
o
r
t
i
n
g
 
t
e
s
t
 
r
e
s
u
l
t
s
,
 
a
n
d
 

t
h
e
 
o
f
f
s
i
t
e
 
l
a
b
o
r
a
t
o
r
y
 
p
r
o
p
o
s
e
d
 
f
o
r
 
u
s
e
.

c
.
 
 
D
a
t
a
 
o
n
 
t
h
e
 
e
q
u
i
p
m
e
n
t
 
t
o
 
b
e
 
u
s
e
d
 
i
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
t
h
e
 
 
s
o
i
l
 

c
e
m
e
n
t
 
e
l
e
m
e
n
t
s
;
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
p
r
o
c
e
d
u
r
e
s
 
t
o
 
b
e
 
u
s
e
d
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
a
t
 

p
e
n
e
t
r
a
t
i
o
n
 
i
n
t
o
 
t
h
e
 
i
m
p
e
r
v
i
o
u
s
 
s
t
r
a
t
u
m
 
w
a
s
 
a
c
h
i
e
v
e
d
;
 
e
q
u
i
p
m
e
n
t
 
t
o
 
b
e
 

u
s
e
d
 
t
o
 
o
b
t
a
i
n
 
s
a
m
p
l
e
s
 
o
f
 
t
h
e
 
f
r
e
s
h
l
y
 
c
o
m
p
l
e
t
e
d
 
s
l
u
r
r
y
 
w
a
l
l
 
m
a
t
e
r
i
a
l
 

f
r
o
m
 
d
e
p
t
h
s
 
d
e
s
i
g
n
a
t
e
d
 
b
y
 
t
h
e
 
E
n
g
i
n
e
e
r
;
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
t
o
 
b
e
 
u
s
e
d
 
i
n
 

t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
q
u
a
l
i
t
y
 
c
o
n
t
r
o
l
 
t
e
s
t
i
n
g
.

d
.
 
 
A
 
c
o
p
y
 
o
f
 
t
h
e
 
t
e
s
t
 
r
e
s
u
l
t
s
 
f
r
o
m
 
t
h
e
 
b
e
n
t
o
n
i
t
e
 
m
a
n
u
f
a
c
t
u
r
e
r
 
f
o
r
 
e
a
c
h
 

l
o
t
 
s
h
i
p
p
e
d
 
t
o
 
t
h
e
 
s
i
t
e
 
a
n
d
 
a
 
c
e
r
t
i
f
i
c
a
t
e
 
o
f
 
c
o
m
p
l
i
a
n
c
e
 
s
t
a
t
i
n
g
 
t
h
a
t
 

t
h
e
 
b
e
n
t
o
n
i
t
e
 
c
o
m
p
l
i
e
s
 
w
i
t
h
 
a
p
p
l
i
c
a
b
l
e
 
s
t
a
n
d
a
r
d
s
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
6
 
 
 
Q
U
A
L
I
T
Y
 
A
S
S
U
R
A
N
C
E

T
h
e
 
G
o
v
e
r
n
m
e
n
t
 
m
a
y
 
p
e
r
f
o
r
m
 
q
u
a
l
i
t
y
 
a
s
s
u
r
a
n
c
e
 
t
e
s
t
i
n
g
 
o
n
 
r
e
p
r
e
s
e
n
t
a
t
i
v
e
 

s
a
m
p
l
e
s
 
o
b
t
a
i
n
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
o
f
 
t
h
e
 
b
e
n
t
o
n
i
t
e
 
s
l
u
r
r
y
 
t
h
e
 
S
-
C
-
B
 
m
i
x
,
 

a
n
d
 
t
h
e
 
c
o
m
p
l
e
t
e
d
 
S
-
C
-
B
 
n
a
t
i
v
e
 
s
o
i
l
 
s
l
u
r
r
y
 
t
r
e
n
c
h
 
m
i
x
e
d
 
m
a
t
e
r
i
a
l
 
u
s
i
n
g
 
t
h
e
 

l
a
b
o
r
a
t
o
r
y
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
f
u
r
n
i
s
h
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
.
 
 
T
h
e
 
G
o
v
e
r
n
m
e
n
t
 

t
e
s
t
i
n
g
 
w
i
l
l
 
i
n
 
n
o
 
w
a
y
 
r
e
l
i
e
v
e
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
o
f
 
t
h
e
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
o
f
 

p
e
r
f
o
r
m
i
n
g
 
t
e
s
t
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
m
e
e
t
 
t
h
e
 
C
o
n
s
t
r
u
c
t
i
o
n
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
(
C
Q
C
)
 

r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
P
r
o
v
i
d
e
 
t
h
e
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
l
a
b
o
r
a
t
o
r
y
 
s
p
a
c
e
 
t
o
 
g
o
v
e
r
n
m
e
n
t
 

p
e
r
s
o
n
n
e
l
 
o
n
 
d
e
m
a
n
d
 
a
n
d
 
t
h
e
s
e
 
s
e
r
v
i
c
e
s
 
w
i
l
l
 
b
e
 
c
o
n
s
i
d
e
r
e
d
 
a
 
s
u
b
s
i
d
i
a
r
y
 

o
b
l
i
g
a
t
i
o
n
 
o
f
 
t
h
e
 
s
l
u
r
r
y
 
t
r
e
n
c
h
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
M
a
k
e
 
a
l
l
 
r
o
u
t
i
n
e
 
t
e
s
t
i
n
g
 

p
r
o
c
e
d
u
r
e
s
 
a
v
a
i
l
a
b
l
e
 
f
o
r
 
i
n
s
p
e
c
t
i
o
n
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
t
 
a
n
y
 
t
i
m
e
.

1
.
6
.
1
 
 
 
Q
u
a
l
i
f
i
c
a
t
i
o
n
s

1
.
6
.
1
.
1
 
 
 
C
o
n
t
r
a
c
t
o
r

S
u
c
c
e
s
s
f
u
l
l
y
 
i
n
s
t
a
l
l
e
d
 
3
 
s
i
m
i
l
a
r
 
s
i
z
e
d
 
C
S
M
 
o
r
 
s
i
m
i
l
a
r
 
i
n
s
i
t
u
 
c
o
n
s
t
r
u
c
t
e
d
 

v
e
r
t
i
c
a
l
 
b
a
r
r
i
e
r
 
w
a
l
l
 
p
r
o
j
e
c
t
s
 
w
i
t
h
i
n
 
t
h
e
 
l
a
s
t
 
5
 
y
e
a
r
s
.
 
 
T
h
e
 

q
u
a
l
i
f
i
c
a
t
i
o
n
s
 
a
n
d
 
e
x
p
e
r
i
e
n
c
e
 
o
f
 
p
e
r
s
o
n
n
e
l
 
w
h
o
 
s
h
a
l
l
 
b
e
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 

c
o
n
d
u
c
t
i
n
g
 
t
h
e
 
o
p
e
r
a
t
i
o
n
s
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
r
e
f
e
r
e
n
c
e
s
 
(
n
a
m
e
 
a
n
d
 
t
e
l
e
p
h
o
n
e
 

n
u
m
b
e
r
)
 
o
f
 
t
h
e
 
o
w
n
e
r
s
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
p
r
e
v
i
o
u
s
 
C
S
M
 
c
o
n
s
t
r
u
c
t
i
o
n
 

p
r
o
j
e
c
t
s
.

1
.
6
.
1
.
2
 
 
 
I
n
s
i
t
u
 
S
p
e
c
i
a
l
i
s
t

T
h
e
 
C
S
M
,
 
o
r
 
o
t
h
e
r
 
i
n
s
i
t
u
 
m
i
x
i
n
g
 
 
s
p
e
c
i
a
l
i
s
t
 
s
h
a
l
l
 
b
e
 
a
n
 
i
n
d
i
v
i
d
u
a
l
 
w
h
o
 
h
a
s
 

h
a
d
 
e
x
p
e
r
i
e
n
c
e
 
w
i
t
h
 
a
t
 
l
e
a
s
t
 
3
 
p
r
o
j
e
c
t
s
 
i
n
 
a
l
l
 
a
s
p
e
c
t
s
 
o
f
 
s
i
m
i
l
a
r
 

c
o
n
s
t
r
u
c
t
i
o
n
 
w
h
i
c
h
 
i
n
c
l
u
d
e
s
,
 
b
u
t
 
i
s
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
:

a
.
 
 
T
h
e
 
u
s
e
,
 
t
e
s
t
i
n
g
,
 
a
n
d
 
c
o
n
t
r
o
l
 
o
f
 
s
o
i
l
-
c
e
m
e
n
t
-
b
e
n
t
o
n
i
t
e
 
s
l
u
r
r
i
e
s
,

b
.
 
 
T
h
e
 
m
i
x
i
n
g
 
m
e
t
h
o
d
s
 
r
e
q
u
i
r
e
d
 
t
o
 
p
r
o
p
e
r
l
y
 
m
i
x
 
t
h
e
 
s
l
u
r
r
y
 
a
n
d
 
n
a
t
i
v
e
 
i
n
 

p
l
a
c
e
 
m
a
t
e
r
i
a
l
s
 
a
s
 
r
e
q
u
i
r
e
d
,

c
.
 
 
A
 
t
h
o
r
o
u
g
h
 
k
n
o
w
l
e
d
g
e
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
m
a
t
e
r
i
a
l
 
t
e
s
t
i
n
g
 

r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
c
h
 
c
o
n
s
t
r
u
c
t
i
o
n
.

1
.
6
.
1
.
3
 
 
 
C
S
M
 
o
r
 
O
t
h
e
r
 
I
n
s
i
t
u
 
E
q
u
i
p
m
e
n
t
 
O
p
e
r
a
t
o
r

T
h
e
 
e
q
u
i
p
m
e
n
t
 
o
p
e
r
a
t
o
r
 
s
h
a
l
l
 
h
a
v
e
 
e
x
p
e
r
i
e
n
c
e
 
u
s
i
n
g
 
s
i
m
i
l
a
r
 
i
n
s
i
t
u
 
m
i
x
i
n
g
 

e
q
u
i
p
m
e
n
t
 
t
o
 
b
e
 
u
s
e
d
 
f
o
r
 
t
h
i
s
 
c
o
n
t
r
a
c
t
 
i
n
 
a
 
m
i
n
i
m
u
m
 
o
f
 
2
 
p
r
o
j
e
c
t
s
 
o
f
 

s
i
m
i
l
a
r
 
o
r
 
g
r
e
a
t
e
r
 
m
a
g
n
i
t
u
d
e
 
(
d
e
p
t
h
)
.

1
.
7
 
 
 
D
E
L
I
V
E
R
Y
,
 
S
T
O
R
A
G
E
,
 
A
N
D
 
H
A
N
D
L
I
N
G

P
r
o
t
e
c
t
 
m
a
t
e
r
i
a
l
s
 
d
e
l
i
v
e
r
e
d
 
a
n
d
 
p
l
a
c
e
d
 
i
n
 
s
t
o
r
a
g
e
 
f
r
o
m
 
t
h
e
 
w
e
a
t
h
e
r
,
 
d
i
r
t
,
 

d
u
s
t
 
o
r
 
o
t
h
e
r
 
c
o
n
t
a
m
i
n
a
n
t
s
.

1
.
8
 
 
 
G
E
O
T
E
C
H
N
I
C
A
L
 
S
I
T
E
 
C
O
N
D
I
T
I
O
N
S

1
.
8
.
1
 
 
 
E
x
p
l
o
r
a
t
o
r
y
 
B
o
r
i
n
g
s

S
u
b
s
u
r
f
a
c
e
 
e
x
p
l
o
r
a
t
o
r
y
 
b
o
r
i
n
g
s
 
h
a
v
e
 
b
e
e
n
 
o
b
t
a
i
n
e
d
 
b
y
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
 
t
o
 

d
e
t
e
r
m
i
n
e
 
t
h
e
 
c
h
a
r
a
c
t
e
r
 
o
f
 
m
a
t
e
r
i
a
l
s
 
t
o
 
b
e
 
e
x
c
a
v
a
t
e
d
.
 
 
L
o
c
a
t
i
o
n
s
 
o
f
 
t
h
e
 

b
o
r
i
n
g
s
 
a
r
e
 
s
h
o
w
n
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
 
a
n
d
 
t
h
e
 
l
o
g
s
 
o
f
 
t
h
o
s
e
 
b
o
r
i
n
g
s
,
 
w
h
i
c
h
 

f
a
l
l
 
w
i
t
h
i
n
 
t
h
e
 
a
r
e
a
 
o
f
 
t
h
i
s
 
c
o
n
t
r
a
c
t
,
 
a
r
e
 
i
n
c
l
u
d
e
d
.
 
 
T
h
e
 
G
o
v
e
r
n
m
e
n
t
 

a
s
s
u
m
e
s
 
n
o
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
f
o
r
 
i
n
t
e
r
p
r
e
t
a
t
i
o
n
 
o
r
 
d
e
d
u
c
t
i
o
n
s
 
m
a
d
e
 
f
r
o
m
 
t
h
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

l
o
g
s
 
a
n
d
 
b
o
r
i
n
g
s
.
 
 
L
o
c
a
l
 
m
i
n
o
r
 
v
a
r
i
a
t
i
o
n
s
 
m
a
y
 
e
x
i
s
t
 
i
n
 
t
h
e
 
s
u
b
s
u
r
f
a
c
e
 

m
a
t
e
r
i
a
l
s
 
b
e
t
w
e
e
n
 
b
o
r
i
n
g
 
l
o
c
a
t
i
o
n
s
 
a
n
d
,
 
i
f
 
e
n
c
o
u
n
t
e
r
e
d
,
 
w
i
l
l
 
n
o
t
 
b
e
 

c
o
n
s
i
d
e
r
e
d
 
a
s
 
b
e
i
n
g
 
m
a
t
e
r
i
a
l
l
y
 
d
i
f
f
e
r
e
n
t
.
 
 
S
o
i
l
s
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n
s
 
s
h
o
w
n
 
o
n
 

t
h
e
 
l
o
g
s
 
a
r
e
 
t
h
e
 
r
e
s
u
l
t
 
o
f
 
f
i
e
l
d
 
v
i
s
u
a
l
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

t
h
e
 
U
n
i
f
i
e
d
 
S
o
i
l
 
C
l
a
s
s
i
f
i
c
a
t
i
o
n
s
 
S
y
s
t
e
m
.
 
 
T
h
e
 
r
e
s
u
l
t
s
 
o
f
 
a
l
l
 
l
a
b
o
r
a
t
o
r
y
 

t
e
s
t
i
n
g
,
 
i
n
c
l
u
d
i
n
g
 
r
o
c
k
 
a
n
d
 
s
o
i
l
,
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
o
r
 
r
e
v
i
e
w
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
.

1
.
8
.
2
 
 
 
S
u
b
s
u
r
f
a
c
e
 
C
o
n
d
i
t
i
o
n
s

T
h
e
 
v
e
r
t
i
c
a
l
 
b
a
r
r
i
e
r
 
w
a
l
l
 
w
i
l
l
 
b
e
 
i
n
s
t
a
l
l
e
d
 
w
i
t
h
i
n
 
a
 
g
e
o
l
o
g
i
c
 
s
e
t
t
i
n
g
 

c
o
n
s
i
s
t
i
n
g
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
l
i
t
h
o
l
o
g
y
:

S
e
c
o
n
d
 
L
o
w
e
r
 
P
e
r
m
e
a
b
i
l
i
t
y
 
U
n
i
t
:
 
a
 
f
a
t
 
c
l
a
y
 
u
n
i
t
 
t
h
a
t
 
h
a
s
 
b
e
e
n
 

i
d
e
n
t
i
f
i
e
d
 
d
i
r
e
c
t
l
y
 
b
e
n
e
a
t
h
 
t
h
e
 
f
o
r
m
e
r
 
A
C
W
 
h
o
l
d
i
n
g
 
p
o
n
d
s
;
 
h
o
w
e
v
e
r
,
 

t
h
i
s
 
u
n
i
t
 
p
i
n
c
h
e
s
 
o
u
t
 
t
o
 
t
h
e
 
e
a
s
t
 
o
f
 
t
h
e
 
f
o
r
m
e
r
 
w
a
s
t
e
 
p
o
n
d
s
 
a
n
d
 
t
o
 
t
h
e
 

s
o
u
t
h
 
o
f
 
t
h
e
 
S
i
t
e
.
 
 
T
h
i
s
 
s
e
c
o
n
d
 
l
o
w
e
r
 
p
e
r
m
e
a
b
i
l
i
t
y
 
u
n
i
t
 
i
s
 
e
n
c
o
u
n
t
e
r
e
d
 

a
t
 
d
e
p
t
h
s
 
r
a
n
g
i
n
g
 
f
r
o
m
 
7
7
 
t
o
 
1
1
7
 
f
e
e
t
 
b
e
l
o
w
 
g
r
o
u
n
d
 
s
u
r
f
a
c
e
 
(
f
t
 
b
l
s
)
.
 
 

F
o
u
r
 
c
l
a
y
 
s
a
m
p
l
e
s
 
c
o
l
l
e
c
t
e
d
 
f
r
o
m
 
t
h
e
 
b
a
r
r
i
e
r
 
w
a
l
l
 
l
o
c
a
t
i
o
n
 
a
t
 

a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
1
1
 
f
t
 
b
l
s
 
w
e
r
e
 
t
e
s
t
e
d
 
f
o
r
 
h
y
d
r
a
u
l
i
c
 
c
o
n
d
u
c
t
i
v
i
t
y
 
a
n
d
 

r
a
n
g
e
d
 
f
r
o
m
 
1
.
1
E
-
0
9
 
t
o
 
2
.
0
E
-
0
9
 
c
m
/
s
e
c
,
 
i
n
d
i
c
a
t
i
v
e
 
o
f
 
a
 

l
o
w
-
p
e
r
m
e
a
b
i
l
i
t
y
 
c
l
a
y
.
 
 
T
h
e
 
g
r
a
i
n
 
s
i
z
e
 
d
i
s
t
r
i
b
u
t
i
o
n
 
o
f
 
t
h
e
 
t
w
o
 
f
a
t
 

c
l
a
y
 
s
a
m
p
l
e
s
 
c
o
l
l
e
c
t
e
d
 
n
e
a
r
 
t
h
e
 
b
a
r
r
i
e
r
 
w
a
l
l
 
l
o
c
a
t
i
o
n
 
(
o
n
e
 
l
o
c
a
t
i
o
n
 
a
t
 

d
e
p
t
h
s
 
f
r
o
m
 
1
0
4
 
t
o
 
1
1
2
 
f
t
 
b
l
s
 
a
n
d
 
o
t
h
e
r
 
l
o
c
a
t
i
o
n
 
f
r
o
m
 
1
1
3
.
5
 
t
o
 
1
1
7
 
f
t
 

b
l
s
)
 
c
o
n
t
a
i
n
e
d
 
8
1
.
9
 
t
o
 
8
6
.
2
 
p
e
r
c
e
n
t
 
c
l
a
y
-
s
i
z
e
d
 
p
a
r
t
i
c
l
e
s
.
 
 
T
h
e
s
e
 
c
l
a
y
 

s
a
m
p
l
e
s
 
c
o
n
t
a
i
n
e
d
 
1
2
.
0
 
t
o
 
1
2
.
7
 
p
e
r
c
e
n
t
 
s
i
l
t
 
a
n
d
 
l
e
s
s
 
t
h
a
n
 
1
0
 
p
e
r
c
e
n
t
 

s
a
n
d
-
s
i
z
e
d
 
p
a
r
t
i
c
l
e
s
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

2
.
1
 
 
 
M
A
T
E
R
I
A
L
S

2
.
1
.
1
 
 
 
B
e
n
t
o
n
i
t
e

T
h
e
 
b
e
n
t
o
n
i
t
e
 
s
h
a
l
l
 
b
e
 
s
o
d
i
u
m
 
c
a
t
i
o
n
 
b
a
s
e
 
m
o
n
t
m
o
r
i
l
l
o
n
i
t
e
 
p
o
w
d
e
r
 
t
h
a
t
 

c
o
n
f
o
r
m
s
 
t
o
 
A
P
I
 
S
p
e
c
 
1
3
A
,
 
S
e
c
t
i
o
n
 
9
,
 
a
n
d
 
T
a
b
l
e
 
1
,
 
l
o
c
a
t
e
d
 
a
t
 
t
h
e
 
e
n
d
 
o
f
 

t
h
i
s
 
s
e
c
t
i
o
n
.
 
 
O
t
h
e
r
 
c
h
e
m
i
c
a
l
l
y
 
t
r
e
a
t
e
d
 
b
e
n
t
o
n
i
t
e
s
 
m
a
y
 
b
e
 
c
o
n
s
i
d
e
r
e
d
 

p
r
o
v
i
d
e
d
 
t
h
e
 
r
e
q
u
i
r
e
d
 
p
e
r
m
e
a
b
i
l
i
t
y
 
v
a
l
u
e
s
 
c
a
n
 
n
o
t
 
b
e
 
o
b
t
a
i
n
e
d
 
w
i
t
h
 

b
e
n
t
o
n
i
t
e
s
 
c
o
n
f
o
r
m
i
n
g
 
w
i
t
h
 
S
e
c
t
i
o
n
 
9
 
o
f
 
A
P
I
 
S
p
e
c
 
1
3
A
.
 
 
N
o
 
b
e
n
t
o
n
i
t
e
 
f
r
o
m
 

t
h
e
 
b
e
n
t
o
n
i
t
e
 
m
a
n
u
f
a
c
t
u
r
e
r
 
s
h
a
l
l
 
b
e
 
u
s
e
d
 
p
r
i
o
r
 
t
o
 
a
c
c
e
p
t
a
n
c
e
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
B
e
n
t
o
n
i
t
e
 
n
o
t
 
m
e
e
t
i
n
g
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
s
h
a
l
l
 
b
e
 

p
r
o
m
p
t
l
y
 
r
e
m
o
v
e
d
 
f
r
o
m
 
t
h
e
 
s
i
t
e
 
a
t
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
e
x
p
e
n
s
e
.
 
 
B
e
n
t
o
n
i
t
e
 

s
h
a
l
l
 
b
e
 
p
r
o
t
e
c
t
e
d
 
f
r
o
m
 
m
o
i
s
t
u
r
e
 
d
u
r
i
n
g
 
t
r
a
n
s
i
t
 
a
n
d
 
s
t
o
r
a
g
e
.
 
 
S
u
b
m
i
t
 
a
 

m
i
n
i
m
u
m
 
o
f
 
1
0
 
p
o
u
n
d
s
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
b
e
n
t
o
n
i
t
e
 
a
t
 
l
e
a
s
t
 
1
 
m
o
n
t
h
 
p
r
i
o
r
 
t
o
 

u
s
e
.

2
.
1
.
2
 
 
 
W
a
t
e
r

T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
s
h
a
l
l
 
s
u
p
p
l
y
 
a
n
d
 
c
o
n
d
i
t
i
o
n
 
w
a
t
e
r
 
r
e
q
u
i
r
e
d
 
f
o
r
 
m
i
x
i
n
g
 
w
i
t
h
 

b
e
n
t
o
n
i
t
e
 
t
o
 
p
r
o
d
u
c
e
 
s
l
u
r
r
y
.
 
 
T
h
e
 
w
a
t
e
r
 
s
h
a
l
l
 
b
e
 
c
l
e
a
n
,
 
f
r
e
s
h
,
 
a
n
d
 
f
r
e
e
 
o
f
 

e
x
c
e
s
s
i
v
e
 
a
m
o
u
n
t
s
 
o
f
 
d
e
l
e
t
e
r
i
o
u
s
 
s
u
b
s
t
a
n
c
e
s
 
t
h
a
t
 
a
d
v
e
r
s
e
l
y
 
a
f
f
e
c
t
 
t
h
e
 

p
r
o
p
e
r
t
i
e
s
 
o
f
 
t
h
e
 
s
l
u
r
r
y
.
 
 
S
u
b
m
i
t
 
w
a
t
e
r
 
q
u
a
l
i
t
y
 
t
e
s
t
 
r
e
s
u
l
t
s
 
f
o
r
 
w
a
t
e
r
 

u
s
e
d
 
f
o
r
 
m
i
x
i
n
g
 
t
h
e
 
b
e
n
t
o
n
i
t
e
 
s
l
u
r
r
y
 
t
o
 
a
s
s
u
r
e
 
c
o
n
f
o
r
m
a
n
c
e
 
t
o
 
t
h
e
s
e
 

s
t
a
n
d
a
r
d
s
.
 
 
S
u
b
m
i
t
 
a
 
r
e
c
o
r
d
 
o
f
 
t
h
e
 
w
a
t
e
r
 
s
o
u
r
c
e
 
a
n
d
 
a
s
s
o
c
i
a
t
e
d
 
c
h
e
m
i
c
a
l
 

a
n
a
l
y
s
i
s
.

2
.
1
.
3
 
 
 
R
e
a
g
e
n
t
 
B
i
n
d
e
r

F
u
r
n
i
s
h
 
T
y
p
e
 
I
/
I
I
 
o
r
 
T
y
p
e
 
I
I
 
c
e
m
e
n
t
 
c
o
n
f
o
r
m
i
n
g
 
t
o
 
D
M
S
-
4
6
0
0
,
 
"
H
y
d
r
a
u
l
i
c
 

S
E
C
T
I
O
N
 
0
2
 
3
5
 
2
7
 
 
P
a
g
e
 
5



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

C
e
m
e
n
t
.
"
 
 
S
t
o
r
e
 
c
e
m
e
n
t
 
t
o
 
p
r
e
v
e
n
t
 
m
o
i
s
t
u
r
e
 
d
a
m
a
g
e
.
 
 
D
o
 
n
o
t
 
u
s
e
 
m
a
t
e
r
i
a
l
 

w
h
i
c
h
 
h
a
s
 
b
e
c
o
m
e
 
c
a
k
e
d
 
d
u
e
 
t
o
 
m
o
i
s
t
u
r
e
 
a
b
s
o
r
p
t
i
o
n
.
 
 
D
o
 
n
o
t
 
u
s
e
 
c
e
m
e
n
t
 

c
o
n
t
a
i
n
i
n
g
 
l
u
m
p
s
 
o
r
 
f
o
r
e
i
g
n
 
m
a
t
t
e
r
 
o
f
 
a
 
n
a
t
u
r
e
 
a
n
d
 
i
n
 
a
m
o
u
n
t
s
 
t
h
a
t
 
m
a
y
 
b
e
 

d
e
l
e
t
e
r
i
o
u
s
 
t
o
 
t
h
e
 
C
S
M
 
o
p
e
r
a
t
i
o
n
s
.

2
.
2
 
 
 
E
Q
U
I
P
M
E
N
T

F
u
r
n
i
s
h
 
a
l
l
 
n
e
c
e
s
s
a
r
y
 
p
l
a
n
t
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
f
o
r
 
u
s
e
 
o
n
 
t
h
i
s
 
p
r
o
j
e
c
t
.

2
.
2
.
1
 
 
 
S
o
i
l
 
C
e
m
e
n
t
 
M
i
x
i
n
g
 
E
q
u
i
p
m
e
n
t

F
u
r
n
i
s
h
 
m
a
c
h
i
n
e
s
 
o
f
 
s
u
f
f
i
c
i
e
n
t
 
s
i
z
e
,
 
c
a
p
a
c
i
t
y
,
 
t
o
r
q
u
e
,
 
a
n
d
 
c
a
p
a
b
l
e
 
o
f
 

p
e
r
f
o
r
m
i
n
g
 
d
e
e
p
 
m
i
x
i
n
g
 
t
o
 
t
h
e
 
r
e
q
u
i
r
e
d
 
d
e
p
t
h
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
p
l
a
n
s
.
 
 
F
u
r
n
i
s
h
 

m
a
c
h
i
n
e
s
 
c
a
p
a
b
l
e
 
o
f
 
a
d
v
a
n
c
i
n
g
 
a
n
d
 
w
i
t
h
d
r
a
w
i
n
g
 
t
h
e
 
m
i
x
i
n
g
 
t
o
o
l
s
 
w
h
i
l
e
 

s
i
m
u
l
t
a
n
e
o
u
s
l
y
 
i
n
j
e
c
t
i
n
g
 
c
e
m
e
n
t
-
g
r
o
u
t
 
a
n
d
 
m
i
x
i
n
g
 
i
n
-
s
i
t
u
 
s
o
i
l
s
.

2
.
2
.
2
 
 
 
S
l
u
r
r
y
 
M
i
x
i
n
g
 
a
n
d
 
C
l
e
a
n
i
n
g
 
E
q
u
i
p
m
e
n
t

T
h
e
 
s
l
u
r
r
y
 
m
i
x
i
n
g
 
p
l
a
n
t
 
s
h
a
l
l
 
b
e
 
e
q
u
i
p
p
e
d
 
w
i
t
h
 
a
 
h
i
g
h
-
s
p
e
e
d
/
h
i
g
h
-
s
h
e
a
r
,
 

c
o
l
l
o
i
d
a
l
 
m
i
x
e
r
 
o
r
 
a
 
h
i
g
h
-
v
e
l
o
c
i
t
y
/
h
i
g
h
 
p
r
e
s
s
u
r
e
 
v
e
n
t
u
r
i
 
j
e
t
 
m
i
x
e
r
 
u
s
e
d
 
i
n
 

c
o
n
j
u
n
c
t
i
o
n
 
w
i
t
h
 
a
 
h
i
g
h
-
s
p
e
e
d
/
h
i
g
h
-
s
h
e
a
r
 
c
e
n
t
r
i
f
u
g
a
l
 
p
u
m
p
.
 
 
T
h
e
 
p
l
a
n
t
 

s
h
a
l
l
 
b
e
 
e
q
u
i
p
p
e
d
 
w
i
t
h
 
a
 
m
e
c
h
a
n
i
c
a
l
l
y
 
o
r
 
h
y
d
r
a
u
l
i
c
a
l
l
y
 
a
g
i
t
a
t
e
d
 
s
u
m
p
 
a
n
d
 

s
h
a
l
l
 
i
n
c
l
u
d
e
 
p
u
m
p
s
,
 
v
a
l
v
e
s
,
 
h
o
s
e
s
,
 
s
u
p
p
l
y
 
l
i
n
e
s
,
 
t
o
o
l
s
,
 
a
n
d
 
o
t
h
e
r
 

e
q
u
i
p
m
e
n
t
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
r
e
q
u
i
r
e
d
 
t
o
 
p
r
e
p
a
r
e
 
t
h
e
 
s
l
u
r
r
y
 
a
n
d
 
d
e
l
i
v
e
r
 
i
t
 
i
n
 
a
 

c
o
n
t
i
n
u
o
u
s
 
s
u
p
p
l
y
 
f
r
o
m
 
t
h
e
 
h
y
d
r
a
t
i
o
n
 
p
o
n
d
 
o
r
 
t
a
n
k
s
 
t
o
 
t
h
e
 
s
l
u
r
r
y
 
t
r
e
n
c
h
.
 
 

M
i
x
e
r
s
 
s
h
a
l
l
 
b
e
 
c
a
p
a
b
l
e
 
o
f
 
a
c
h
i
e
v
i
n
g
 
c
o
m
p
l
e
t
e
 
d
i
s
p
e
r
s
i
o
n
 
o
f
 
b
e
n
t
o
n
i
t
e
 
a
n
d
 

a
d
d
i
t
i
v
e
s
,
 
a
n
d
 
s
h
a
l
l
 
b
e
 
c
a
p
a
b
l
e
 
o
f
 
c
o
n
t
i
n
u
a
l
l
y
 
m
i
x
i
n
g
 
t
h
e
 
s
l
u
r
r
y
 
t
o
 

p
r
o
v
i
d
e
 
a
n
d
 
m
a
i
n
t
a
i
n
 
a
 
u
n
i
f
o
r
m
 
b
l
e
n
d
e
d
 
s
l
u
r
r
y
.
 
 
P
r
o
v
i
d
e
 
s
u
f
f
i
c
i
e
n
t
 
p
o
n
d
s
 

o
r
 
t
a
n
k
s
 
f
o
r
 
s
t
o
r
a
g
e
 
o
f
 
h
y
d
r
a
t
e
d
 
b
e
n
t
o
n
i
t
e
 
s
l
u
r
r
y
 
a
n
d
 

b
e
n
t
o
n
i
t
e
-
c
e
m
e
n
t
-
r
e
a
g
e
n
t
 
m
i
x
e
d
 
s
l
u
r
r
y
.

2
.
2
.
3
 
 
 
F
i
e
l
d
 
L
a
b
o
r
a
t
o
r
y
 
E
q
u
i
p
m
e
n
t

T
h
e
 
f
i
e
l
d
 
l
a
b
o
r
a
t
o
r
y
 
s
h
a
l
l
 
c
o
n
t
a
i
n
 
a
s
 
a
 
m
i
n
i
m
u
m
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
e
q
u
i
p
m
e
n
t
:

A
l
l
 
e
q
u
i
p
m
e
n
t
 
n
e
c
e
s
s
a
r
y
 
t
o
 
p
r
e
p
a
r
e
 
a
n
d
 
c
u
r
e
 
3
 
i
n
c
h
 
b
y
 
6
 
i
n
c
h
 
r
i
g
h
t
 

c
y
l
i
n
d
e
r
 
m
o
l
d
s
 
f
o
r
 
t
e
s
t
i
n
g
 
t
o
 
v
e
r
i
f
y
 
p
e
r
m
e
a
b
i
l
i
t
y
 
a
n
d
 
u
n
c
o
n
f
i
n
e
d
 

c
o
m
p
r
e
s
s
i
v
e
 
s
t
r
e
n
g
t
h
 
t
e
s
t
s
 
u
s
i
n
g
 
m
e
t
h
o
d
s
 
A
S
T
M
 
D
5
0
8
4
 
a
n
d
 
A
S
T
M
 
D
1
6
3
3
,
 

i
n
c
l
u
d
i
n
g
,
 
b
u
t
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
,
 
m
o
l
d
s
 
a
n
d
 
c
a
p
s
,
 
r
o
d
s
 
t
o
 
e
l
i
m
i
n
a
t
e
 
a
i
r
 

p
o
c
k
e
t
s
,
 
a
n
d
 
p
i
c
n
i
c
 
c
o
o
l
e
r
s
,
 
o
r
 
o
t
h
e
r
 
m
e
a
n
s
 
t
o
 
c
u
r
e
 
s
a
m
p
l
e
s
 
i
n
 
a
 
1
0
0
 

p
e
r
c
e
n
t
 
h
u
m
i
d
i
t
y
 
e
n
v
i
r
o
n
m
e
n
t
.
 
O
t
h
e
r
 
e
q
u
i
p
m
e
n
t
 
m
a
y
 
b
e
 
i
n
c
l
u
d
e
d
 
i
f
 
d
e
s
i
r
e
d
 

b
y
 
t
h
e
 
c
o
n
t
r
a
c
t
o
r
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 
c
o
n
t
r
a
c
t
o
r
s
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
p
r
o
g
r
a
m
.

2
.
3
 
 
 
S
L
U
R
R
Y
 
M
I
X
E
S

2
.
3
.
1
 
 
 
S
o
i
l
-
C
e
m
e
n
t
-
B
e
n
t
o
n
i
t
e
 
D
e
s
i
g
n
 
M
i
x

A
t
 
l
e
a
s
t
 
1
4
 
d
a
y
s
 
b
e
f
o
r
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
s
h
a
l
l
 
s
u
b
m
i
t
 

p
r
o
p
o
r
t
i
o
n
s
 
a
n
d
 
p
r
o
p
e
r
t
i
e
s
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
p
r
o
p
o
s
e
d
 

s
o
i
l
-
c
e
m
e
n
t
-
b
e
n
t
o
n
i
t
e
-
r
e
a
g
e
n
t
 
m
i
x
 
i
n
c
l
u
d
i
n
g
 
c
e
m
e
n
t
,
 
b
e
n
t
o
n
i
t
e
,
 
a
d
d
i
t
i
v
e
s
,
 

w
a
t
e
r
 
p
r
o
p
o
r
t
i
o
n
s
,
 
a
l
o
n
g
 
w
i
t
h
 
a
n
y
 
l
a
b
o
r
a
t
o
r
y
 
t
e
s
t
 
r
e
s
u
l
t
s
 
f
o
r
 
u
n
c
o
n
f
i
n
e
d
 

c
o
m
p
r
e
s
s
i
v
e
 
s
t
r
e
n
g
t
h
,
 
a
n
d
 
p
e
r
m
e
a
b
i
l
i
t
y
.
 
 
T
h
e
 
m
i
x
 
d
e
s
i
g
n
 
s
h
a
l
l
 
b
e
 
s
u
b
m
i
t
t
e
d
 

t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
f
o
r
 
r
e
v
i
e
w
.

2
.
3
.
2
 
 
 
A
d
d
i
t
i
v
e
s

O
n
l
y
 
c
e
m
e
n
t
,
 
b
e
n
t
o
n
i
t
e
,
 
a
n
d
 
o
t
h
e
r
 
a
d
d
i
t
i
v
e
s
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
(
E
n
g
i
n
e
e
r
)
 
m
a
y
 
b
e
 
m
i
x
e
d
 
w
i
t
h
 
t
h
e
 
n
a
t
i
v
e
 
s
o
i
l
s
.

S
E
C
T
I
O
N
 
0
2
 
3
5
 
2
7
 
 
P
a
g
e
 
6



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

2
.
3
.
3
 
 
 
S
o
i
l
-
C
e
m
e
n
t
 
B
e
n
t
o
n
i
t
e
 
M
i
x
t
u
r
e

T
h
e
 
c
e
m
e
n
t
,
 
b
e
n
t
o
n
i
t
e
,
 
a
n
d
 
a
n
y
 
o
t
h
e
r
 
a
d
d
i
t
i
v
e
s
 
m
a
y
 
b
e
 
b
l
e
n
d
e
d
 
t
o
g
e
t
h
e
r
 

i
n
t
o
 
a
 
s
i
n
g
l
e
 
s
l
u
r
r
y
 
f
o
r
 
i
n
s
i
t
u
 
m
i
x
i
n
g
 
w
i
t
h
 
t
h
e
 
s
o
i
l
,
 
o
r
,
 
i
f
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
 
p
r
e
f
e
r
s
,
 
t
h
e
 
b
e
n
t
o
n
i
t
e
 
m
a
y
 
b
e
 
u
s
e
d
 
a
l
o
n
e
,
 
f
i
r
s
t
 
a
n
d
 
m
i
x
e
d
 
a
s
 
a
 

s
l
u
r
r
y
 
w
i
t
h
 
t
h
e
 
n
a
t
i
v
e
 
s
o
i
l
s
 
a
n
d
 
t
h
e
 
c
e
m
e
n
t
 
a
n
d
 
o
t
h
e
r
 
r
e
a
g
e
n
t
s
 
a
d
d
e
d
 
a
s
 
a
 

s
e
c
o
n
d
 
m
i
x
i
n
g
 
s
t
e
p
.

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
G
E
N
E
R
A
L
 
R
E
Q
U
I
R
E
M
E
N
T
S

T
h
e
 
v
e
r
t
i
c
a
l
 
b
a
r
r
i
e
r
 
w
a
l
l
 
s
h
a
l
l
 
b
e
 
c
o
n
s
t
r
u
c
t
e
d
 
i
n
s
i
t
u
 
t
o
 
t
h
e
 
e
l
e
v
a
t
i
o
n
s
,
 

l
i
n
e
s
,
 
g
r
a
d
e
s
,
 
a
n
d
 
c
r
o
s
s
-
s
e
c
t
i
o
n
s
 
s
h
o
w
n
 
a
n
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
s
e
 

s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
u
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e
 
d
i
r
e
c
t
e
d
.
 
 
T
h
e
 
G
o
v
e
r
n
m
e
n
t
 
m
a
y
 
m
o
d
i
f
y
 
t
h
e
 

d
i
m
e
n
s
i
o
n
s
 
a
n
d
 
q
u
a
n
t
i
t
i
e
s
 
o
f
 
t
h
e
 
w
o
r
k
 
a
s
 
d
e
t
e
r
m
i
n
e
d
 
n
e
c
e
s
s
a
r
y
.
 
 
S
u
b
m
i
t
 
a
 

B
a
r
r
i
e
r
 
W
a
l
l
 
C
o
n
s
t
r
u
c
t
i
o
n
 
P
l
a
n
 
f
o
r
 
a
p
p
r
o
v
a
l
,
 
a
 
m
i
n
i
m
u
m
 
o
f
 
1
4
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 

t
h
e
 
s
t
a
r
t
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
.

3
.
2
 
 
 
W
O
R
K
I
N
G
 
S
U
R
F
A
C
E

B
a
r
r
i
e
r
 
w
a
l
l
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
h
a
l
l
 
b
e
 
a
c
c
o
m
p
l
i
s
h
e
d
 
f
r
o
m
 
t
h
e
 
w
o
r
k
i
n
g
 
s
u
r
f
a
c
e
,
 

a
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
.
 
 
I
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
o
p
e
r
a
t
i
o
n
s
 
r
e
q
u
i
r
e
 
a
 
w
i
d
e
r
 

w
o
r
k
i
n
g
 
s
u
r
f
a
c
e
,
 
t
h
e
 
r
e
a
s
o
n
 
f
o
r
 
t
h
e
 
c
h
a
n
g
e
 
s
h
a
l
l
 
b
e
 
s
u
b
m
i
t
t
e
d
.
 
 
I
f
 

a
p
p
r
o
v
e
d
,
 
a
 
w
i
d
e
r
 
w
o
r
k
i
n
g
 
s
u
r
f
a
c
e
 
m
a
y
 
b
e
 
c
o
n
s
t
r
u
c
t
e
d
 
a
t
 
n
o
 
a
d
d
i
t
i
o
n
a
l
 
c
o
s
t
 

t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.
 
T
h
e
 
w
o
r
k
i
n
g
 
s
u
r
f
a
c
e
 
t
h
u
s
 
c
o
n
s
t
r
u
c
t
e
d
 
s
h
a
l
l
 
b
e
 
u
t
i
l
i
z
e
d
 

a
s
 
a
 
b
a
s
i
s
 
f
o
r
 
m
e
a
s
u
r
e
m
e
n
t
 
f
o
r
 
p
a
y
m
e
n
t
.

3
.
3
 
 
 
C
S
M
 
T
R
E
N
C
H
 
E
X
C
A
V
A
T
I
O
N

C
o
n
s
t
r
u
c
t
 
a
 
s
e
r
i
e
s
 
o
f
 
o
v
e
r
l
a
p
p
i
n
g
 
s
o
i
l
-
c
e
m
e
n
t
 
p
a
n
e
l
s
 
t
o
 
t
h
e
 
d
e
p
t
h
s
 
a
n
d
 

a
l
i
g
n
m
e
n
t
 
a
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
.
 
 
U
s
e
 
t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 
s
e
q
u
e
n
c
e
 
a
n
d
 

s
c
h
e
d
u
l
e
s
 
d
e
s
c
r
i
b
e
d
 
i
n
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
W
o
r
k
 
P
l
a
n
 
a
n
d
 
w
i
t
h
 
s
o
i
l
-
c
e
m
e
n
t
 

e
l
e
m
e
n
t
s
 
c
o
n
f
o
r
m
i
n
g
 
t
o
 
t
h
e
 
a
l
i
g
n
m
e
n
t
 
t
o
l
e
r
a
n
c
e
s
.
 
 
I
n
s
t
a
l
l
 
t
h
e
 
b
a
r
r
i
e
r
 
w
a
l
l
 

w
i
t
h
 
t
h
e
 
s
a
m
e
 
m
a
k
e
 
a
n
d
 
m
o
d
e
l
 
o
f
 
m
i
x
i
n
g
 
m
a
c
h
i
n
e
r
y
,
 
c
e
m
e
n
t
 
g
r
o
u
t
 
m
i
x
i
n
g
 
a
n
d
 

p
u
m
p
i
n
g
 
e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
t
h
e
 
s
a
m
e
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
p
r
o
c
e
d
u
r
e
s
 
d
e
s
c
r
i
b
e
d
 
i
n
 
t
h
e
 

W
o
r
k
 
P
l
a
n
 
a
n
d
 
s
o
 
a
s
 
t
o
 
m
e
e
t
 
t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
f
o
r
 
u
n
c
o
n
f
i
n
e
d
 
c
o
m
p
r
e
s
s
i
v
e
 

s
t
r
e
n
g
t
h
 
a
n
d
 
p
e
r
m
e
a
b
i
l
i
t
y
.
 
 
S
u
b
m
i
t
 
c
h
a
n
g
e
s
 
i
n
 
t
h
e
 
m
i
x
 
d
e
s
i
g
n
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
f
o
r
 
r
e
v
i
e
w
 
a
n
d
 
a
c
c
e
p
t
a
n
c
e
 
p
r
i
o
r
 
t
o
 
i
m
p
l
e
m
e
n
t
i
n
g
 
t
h
e
 

c
h
a
n
g
e
s
.
 
 
I
n
s
u
r
e
 
t
h
a
t
 
t
h
e
 
r
e
a
g
e
n
t
 
s
l
u
r
r
y
 
i
s
 
u
n
i
f
o
r
m
l
y
 
m
i
x
e
d
 
w
i
t
h
 
t
h
e
 

n
a
t
i
v
e
 
s
o
i
l
s
 
a
n
d
 
i
s
 
k
e
y
e
d
 
i
n
t
o
 
t
h
e
 
c
o
n
f
i
n
i
n
g
 
s
t
r
a
t
u
m
 
t
o
 
t
h
e
 
m
i
n
i
m
u
m
 

r
e
q
u
i
r
e
d
 
4
 
f
e
e
t
.
 
 
U
p
o
n
 
r
e
a
c
h
i
n
g
 
t
h
e
 
b
o
t
t
o
m
 
o
f
 
t
h
e
 
w
a
l
l
,
 
o
p
e
r
a
t
e
 
t
h
e
 
m
i
x
i
n
g
 

e
q
u
i
p
m
e
n
t
 
a
t
 
s
u
f
f
i
c
i
e
n
t
 
s
p
e
e
d
 
a
n
d
 
d
u
r
a
t
i
o
n
 
t
o
 
m
i
x
 
a
l
l
 
l
o
o
s
e
,
 
s
o
f
t
 
a
n
d
 

o
t
h
e
r
w
i
s
e
 
u
n
m
i
x
e
d
 
s
o
i
l
 
p
r
i
o
r
 
t
o
 
w
i
t
h
d
r
a
w
a
l
 
o
f
 
t
h
e
 
m
i
x
i
n
g
 
t
o
o
l
s
.

C
o
n
s
t
r
u
c
t
 
a
l
l
 
p
a
r
t
s
 
o
f
 
t
h
e
 
w
a
l
l
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
t
o
l
e
r
a
n
c
e
s
:

a
.
 
 
V
e
r
t
i
c
a
l
 
p
l
u
m
b
n
e
s
s
 
-
 
n
o
 
m
o
r
e
 
t
h
a
n
 
2
 
p
e
r
c
e
n
t
.

b
.
 
 
V
e
r
t
i
c
a
l
 
l
e
n
g
t
h
 
-
 
n
o
 
m
o
r
e
 
t
h
a
n
 
2
 
p
e
r
c
e
n
t
 
o
f
 
p
l
a
n
 
e
l
e
m
e
n
t
 
l
e
n
g
t
h
.

c
.
 
 
H
o
r
i
z
o
n
t
a
l
 
a
l
i
g
n
m
e
n
t
 
-
 
n
o
 
m
o
r
e
 
t
h
a
n
 
3
 
i
n
c
h
e
s
 
f
r
o
m
 
p
l
a
n
 
e
l
e
m
e
n
t
 
c
e
n
t
e
r
 

c
o
o
r
d
i
n
a
t
e
.

I
n
 
e
v
e
n
t
 
t
h
a
t
 
t
o
l
e
r
a
n
c
e
s
 
a
r
e
 
n
o
t
 
m
e
t
,
 
r
e
m
i
x
 
o
r
 
s
u
p
p
l
e
m
e
n
t
 
w
i
t
h
 
o
n
e
 
o
r
 
m
o
r
e
 

a
d
j
a
c
e
n
t
 
a
n
d
 
o
v
e
r
l
a
p
p
i
n
g
 
w
a
l
l
 
s
e
c
t
i
o
n
s
 
w
h
i
c
h
 
c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
a
l
l
o
w
a
b
l
e
 

t
o
l
e
r
a
n
c
e
 
s
h
o
w
n
 
a
b
o
v
e
 
u
n
l
e
s
s
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
P
r
o
v
i
d
e
 

r
e
p
a
i
r
 
a
t
 
n
o
 
a
d
d
i
t
i
o
n
a
l
 
c
o
s
t
.

S
E
C
T
I
O
N
 
0
2
 
3
5
 
2
7
 
 
P
a
g
e
 
7



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
4
 
 
 
S
O
I
L
 
C
E
M
E
N
T
 
M
I
X
I
N
G
 
A
N
D
 
P
L
A
C
I
N
G

3
.
4
.
1
 
 
 
S
l
u
r
r
y
 
P
l
a
c
e
m
e
n
t

T
h
e
 
v
e
r
t
i
c
a
l
 
b
a
r
r
i
e
r
 
w
a
l
l
 
s
h
a
l
l
 
b
e
 
a
c
c
u
r
a
t
e
l
y
 
s
t
a
k
e
d
 
p
r
i
o
r
 
t
o
 

c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
A
 
s
h
a
l
l
o
w
 
p
r
e
t
r
e
n
c
h
 
s
h
a
l
l
 
b
e
 
e
x
c
a
v
a
t
e
d
 
o
n
 
t
h
e
 
c
e
n
t
e
r
l
i
n
e
 
o
f
 

t
h
e
 
w
a
l
l
 
t
o
 
d
e
f
i
n
e
 
t
h
e
 
l
o
c
a
t
i
o
n
 
o
f
 
t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n
.

V
e
r
t
i
c
a
l
 
a
l
i
g
n
m
e
n
t
 
o
f
 
t
h
e
 
b
a
r
r
i
e
r
 
w
a
l
l
 
w
i
l
l
 
b
e
 
c
o
n
t
r
o
l
l
e
d
 
b
y
 
t
h
e
 
i
n
s
i
t
u
 

m
i
x
i
n
g
 
e
q
u
i
p
m
e
n
t
 
o
p
e
r
a
t
o
r
.
 
 
T
w
o
 
m
e
a
s
u
r
e
m
e
n
t
s
 
o
f
 
v
e
r
t
i
c
a
l
i
t
y
 
w
i
l
l
 
b
e
 

m
o
n
i
t
o
r
e
d
.
 
 
T
h
e
s
e
 
a
r
e
 
t
h
e
 
f
o
r
e
-
a
f
t
 
a
n
d
 
l
e
f
t
-
r
i
g
h
t
 
v
e
r
t
i
c
a
l
 
p
o
s
i
t
i
o
n
s
.

T
h
e
 
m
i
x
i
n
g
 
s
h
a
f
t
 
s
p
e
e
d
 
(
R
P
M
s
)
 
s
h
a
l
l
 
b
e
 
a
d
j
u
s
t
e
d
 
t
o
 
a
c
c
o
m
m
o
d
a
t
e
 
a
 
c
o
n
s
t
a
n
t
 

r
a
t
e
 
o
f
 
m
i
x
i
n
g
 
s
h
a
f
t
 
p
e
n
e
t
r
a
t
i
o
n
 
b
a
s
e
d
 
o
n
 
t
h
e
 
d
e
g
r
e
e
 
o
f
 
d
r
i
l
l
i
n
g
 

d
i
f
f
i
c
u
l
t
y
.
 
 
T
h
e
 
m
i
x
i
n
g
 
s
p
e
e
d
 
c
a
n
 
b
e
 
a
d
j
u
s
t
e
d
 
a
c
c
o
r
d
i
n
g
 
t
o
 
d
r
i
l
l
i
n
g
 

d
i
f
f
i
c
u
l
t
y
.
 
 
T
h
e
 
m
i
x
i
n
g
 
s
p
e
e
d
 
c
a
n
 
b
e
 
a
d
j
u
s
t
e
d
 
t
o
 
a
i
d
 
m
i
x
i
n
g
 
o
f
 
t
h
e
 
s
o
i
l
 

c
o
l
u
m
n
 
w
h
e
n
 
n
e
e
d
e
d
.
 
 
M
i
x
i
n
g
 
s
p
e
e
d
 
m
a
y
 
b
e
 
a
d
j
u
s
t
e
d
 
t
o
 
a
s
s
i
s
t
 
p
e
n
e
t
r
a
t
i
o
n
 
i
n
 

h
a
r
d
 
d
r
i
l
l
i
n
g
.

I
n
 
o
r
d
e
r
 
t
o
 
e
n
s
u
r
e
 
a
d
e
q
u
a
t
e
 
m
i
x
i
n
g
,
 
t
h
e
 
p
e
n
e
t
r
a
t
i
o
n
 
r
a
t
e
 
o
f
 
t
h
e
 
c
u
t
t
e
r
 

h
e
a
d
s
 
s
h
a
l
l
 
b
e
 
m
a
i
n
t
a
i
n
e
d
 
s
u
c
h
 
t
h
a
t
 
t
h
e
 
p
r
o
p
e
r
 
a
m
o
u
n
t
 
o
f
 
s
l
u
r
r
y
 
i
s
 
a
d
d
e
d
 

a
n
d
 
t
h
e
 
p
r
o
p
e
r
 
a
m
o
u
n
t
 
o
f
 
m
i
x
i
n
g
 
t
i
m
e
 
i
s
 
a
l
l
o
w
e
d
.

3
.
4
.
2
 
 
 
V
e
r
t
i
c
a
l
 
B
a
r
r
i
e
r
 
W
a
l
l
 
S
a
m
p
l
i
n
g
 
a
n
d
 
T
e
s
t
i
n
g

S
a
m
p
l
e
s
 
f
r
o
m
 
t
h
e
 
w
a
l
l
 
w
i
l
l
 
b
e
 
r
e
t
r
i
e
v
e
d
 
a
 
m
i
n
i
m
u
m
 
o
f
 
2
 
t
i
m
e
s
 
e
a
c
h
 
8
-
1
0
 

h
o
u
r
 
s
h
i
f
t
 
a
t
 
t
w
o
 
d
e
p
t
h
s
a
s
 
d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 
E
n
g
i
n
e
e
r
.
 
 
 
 
T
h
e
s
e
 
s
a
m
p
l
e
s
 

s
h
a
l
l
 
b
e
 
t
a
k
e
n
 
b
y
 
a
 
s
p
e
c
i
a
l
 
s
a
m
p
l
i
n
g
 
t
o
o
l
 
c
a
p
a
b
l
e
 
o
f
 
r
e
t
r
i
e
v
i
n
g
 
s
a
m
p
l
e
 

m
a
t
e
r
i
a
l
 
f
r
o
m
 
t
h
e
 
d
e
s
i
g
n
a
t
e
d
 
d
e
p
t
h
.
 
 
S
a
m
p
l
e
s
 
s
h
a
l
l
 
b
e
 
t
a
k
e
n
 
i
m
m
e
d
i
a
t
e
l
y
 

f
o
l
l
o
w
i
n
g
 
t
h
e
 
a
d
d
i
t
i
o
n
 
a
n
d
 
m
i
x
i
n
g
 
o
f
 
a
l
l
 
r
e
a
g
e
n
t
s
 
w
i
t
h
 
t
h
e
 
n
a
t
i
v
e
 
s
o
i
l
.
 
 

T
h
e
 
f
r
e
s
h
 
s
o
i
l
 
m
i
x
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
i
n
 
s
u
i
t
a
b
l
e
 
3
 
i
n
c
h
 
b
y
 
6
 
i
n
c
h
 
r
i
g
h
t
 

c
y
l
i
n
d
e
r
 
m
o
l
d
s
,
 
r
o
d
d
e
d
 
t
o
 
r
e
m
o
v
e
 
t
r
a
p
p
e
d
 
a
i
r
 
p
o
c
k
e
t
s
 
a
n
d
 
t
h
e
n
 
c
a
p
p
e
d
 
a
n
d
 

c
u
r
e
d
 
i
n
 
a
 
1
0
0
 
p
e
r
c
e
n
t
 
h
u
m
i
d
 
a
t
m
o
s
p
h
e
r
e
 
u
n
t
i
l
 
t
h
e
y
 
h
a
v
e
 
t
a
k
e
n
 
a
n
 
i
n
i
t
i
a
l
 

h
a
r
d
 
s
e
t
 
 
A
l
t
e
r
n
a
t
i
v
e
 
m
o
l
d
 
s
i
z
e
s
 
m
a
y
 
b
e
 
p
r
o
p
o
s
e
d
,
 
b
u
t
 
m
u
s
t
 
b
e
 
a
p
p
r
o
v
e
d
 
b
y
 

t
h
e
 
E
n
g
i
n
e
e
r
.

E
a
c
h
 
s
a
m
p
l
e
 
s
h
a
l
l
 
b
e
 
o
f
 
s
u
f
f
i
c
i
e
n
t
 
s
i
z
e
 
t
o
 
p
r
o
d
u
c
e
 
a
t
 
l
e
a
s
t
 
4
 
m
o
l
d
s
 
e
a
c
h
 

f
o
r
 
p
e
r
m
e
a
b
i
l
i
t
y
 
a
n
d
 
u
n
c
o
n
f
i
n
e
d
 
c
o
m
p
r
e
s
s
i
v
e
 
s
t
r
e
n
g
t
h
 
t
e
s
t
i
n
g
.
 
 
A
d
d
i
t
i
o
n
a
l
 

m
o
l
d
s
 
m
a
y
 
b
e
 
p
r
e
p
a
r
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
i
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
d
e
s
i
r
e
s
.
 
 
T
e
s
t
 

o
n
e
 
c
y
l
i
n
d
e
r
 
f
o
r
 
p
e
r
m
e
a
b
i
l
i
t
y
 
a
t
 
1
4
 
d
a
y
s
,
 
o
n
e
 
a
t
 
2
8
 
d
a
y
s
,
 
w
i
t
h
 
a
 
t
h
i
r
d
 

h
e
l
d
 
f
o
r
 
t
e
s
t
i
n
g
 
a
t
 
5
6
 
d
a
y
s
 
i
f
 
t
h
e
 
2
8
-
d
a
y
 
r
e
s
u
l
t
 
d
o
e
s
 
n
o
t
 
m
e
e
t
 

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.
 
 
T
h
e
 
f
o
u
r
t
h
 
i
s
 
f
o
r
 
d
u
p
l
i
c
a
t
e
 
t
e
s
t
i
n
g
,
 
i
f
 
d
e
s
i
r
e
d
,
 
a
t
 
2
8
 
o
r
 

5
6
 
d
a
y
s
.
 
 
D
e
t
e
r
m
i
n
e
 
u
n
i
t
 
w
e
i
g
h
t
 
o
n
 
e
a
c
h
 
c
y
l
i
n
d
e
r
 
a
t
 
t
h
e
 
s
t
a
r
t
 
o
f
 
t
h
e
 
t
e
s
t
.

T
h
e
 
s
a
m
p
l
e
s
 
w
i
l
l
 
b
e
 
t
r
a
n
s
p
o
r
t
e
d
 
t
o
 
a
n
 
i
n
d
e
p
e
n
d
e
n
t
 
g
e
o
t
e
c
h
n
i
c
a
l
 
l
a
b
o
r
a
t
o
r
y
 

f
o
r
 
t
e
s
t
i
n
g
 
o
n
c
e
 
t
h
e
y
 
h
a
v
e
 
t
a
k
e
n
 
a
 
h
a
r
d
 
s
e
t
 
s
o
 
t
h
a
t
 
t
h
e
 
t
r
a
n
s
p
o
r
t
i
n
g
 
w
i
l
l
 

n
o
t
 
a
d
v
e
r
s
e
l
y
 
a
f
f
e
c
t
 
t
h
e
 
p
r
o
p
e
r
t
i
e
s
.
 
 
A
d
d
i
t
i
o
n
a
l
 
s
a
m
p
l
e
s
 
s
h
a
l
l
 
b
e
 
o
b
t
a
i
n
e
d
 

a
t
 
t
h
e
 
r
e
q
u
e
s
t
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
5
 
 
 
E
X
C
A
V
A
T
E
D
 
M
A
T
E
R
I
A
L
 
A
N
D
 
S
P
O
I
L

M
a
t
e
r
i
a
l
 
e
x
c
a
v
a
t
e
d
 
f
r
o
m
 
t
h
e
 
l
e
a
d
-
i
n
 
t
r
e
n
c
h
 
a
n
d
 
e
x
c
e
s
s
 
s
p
o
i
l
 
f
r
o
m
 
i
n
s
i
t
u
 

c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
t
h
e
 
v
e
r
t
i
c
a
l
 
b
a
r
r
i
e
r
 
w
a
l
l
 
s
h
a
l
l
 
b
e
 
d
i
s
p
o
s
e
d
 
a
s
 
f
i
l
l
 
u
n
d
e
r
 

t
h
e
 
c
a
p
,
 
u
n
l
e
s
s
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
E
n
g
i
n
e
e
r
 
f
o
r
 
p
l
a
c
e
m
e
n
t
 
e
l
s
e
w
h
e
r
e
.
 
 
S
e
e
 

S
e
c
t
i
o
n
 
3
1
 
0
0
 
0
0
 
E
A
R
T
H
W
O
R
K
 
r
e
g
a
r
d
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
p
l
a
c
i
n
g
 
b
a
c
k
f
i
l
l
 

m
a
t
e
r
i
a
l
.
 
 
N
o
t
e
 
t
h
a
t
 
s
o
m
e
 
a
d
d
i
t
i
o
n
a
l
 
t
r
e
a
t
m
e
n
t
 
o
f
 
t
h
e
 
e
x
c
e
s
s
 
s
p
o
i
l
 
m
a
y
 
b
e
 

n
e
c
e
s
s
a
r
y
 
t
o
 
m
e
e
t
 
r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
E
x
c
a
v
a
t
e
d
 
m
a
t
e
r
i
a
l
 
p
l
a
c
e
d
 
a
s
 
b
a
c
k
f
i
l
l
 

m
u
s
t
 
m
e
e
t
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
:

S
E
C
T
I
O
N
 
0
2
 
3
5
 
2
7
 
 
P
a
g
e
 
8



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

a
.
 
 
B
a
c
k
f
i
l
l
 
s
h
a
l
l
 
b
e
 
f
r
e
e
 
o
f
 
r
o
o
t
s
,
 
d
e
b
r
i
s
,
 
b
r
u
s
h
,
 
s
o
d
,
 
o
r
g
a
n
i
c
 
o
r
 
f
r
o
z
e
n
 

m
a
t
e
r
i
a
l
.

b
.
 
 
B
a
c
k
f
i
l
l
 
s
h
a
l
l
 
 
b
e
 
f
r
e
e
 
o
f
 
a
n
y
 
m
o
b
i
l
e
 
c
r
e
o
s
o
t
e
 
n
o
n
-
a
q
u
e
o
u
s
 
p
h
a
s
e
 

l
i
q
u
i
d
 
(
N
A
P
L
)
.

c
.
 
 
B
a
c
k
f
i
l
l
 
w
i
t
h
 
v
i
s
i
b
l
e
 
m
o
b
i
l
e
 
c
r
e
o
s
o
t
e
 
a
n
d
 
a
n
y
 
c
r
e
o
s
o
t
e
 
s
t
a
i
n
e
d
 
s
o
i
l
 

s
h
a
l
l
 
o
n
l
y
 
b
e
 
p
l
a
c
e
d
 
u
n
d
e
r
 
t
h
e
 
c
a
p
.

E
x
c
a
v
a
t
e
d
 
m
a
t
e
r
i
a
l
 
t
o
 
b
e
 
u
s
e
d
 
a
s
 
b
a
c
k
f
i
l
l
 
s
h
a
l
l
 
b
e
 
s
t
o
c
k
p
i
l
e
d
 
f
o
r
 

s
u
b
s
e
q
u
e
n
t
 
p
r
o
c
e
s
s
i
n
g
 
i
n
 
a
p
p
r
o
v
e
d
 
a
r
e
a
s
.
 
E
x
c
a
v
a
t
e
d
 
t
r
e
n
c
h
 
m
a
t
e
r
i
a
l
 
n
o
t
 

u
s
e
d
 
a
s
 
b
a
c
k
f
i
l
l
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
i
n
 
t
h
e
 
p
l
a
n
n
e
d
 
b
a
r
r
i
e
r
 
w
a
l
l
 
a
r
e
a
 
a
s
 

d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 
E
n
g
i
n
e
e
r
.

3
.
6
 
 
 
A
D
D
I
T
I
O
N
A
L
 
R
E
Q
U
I
R
E
M
E
N
T
S

3
.
6
.
1
 
 
 
M
i
x
i
n
g
 
a
n
d
 
P
l
a
c
i
n
g
 
D
u
r
i
n
g
 
C
o
l
d
 
W
e
a
t
h
e
r

N
o
 
r
e
a
g
e
n
t
 
m
i
x
i
n
g
 
o
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
t
h
e
 
v
e
r
t
i
c
a
l
 
b
a
r
r
i
e
r
 
w
a
l
l
 
s
h
a
l
l
 
b
e
 

p
e
r
f
o
r
m
e
d
 
w
h
e
n
 
t
h
e
 
a
i
r
 
t
e
m
p
e
r
a
t
u
r
e
 
i
s
 
b
e
l
o
w
 
3
2
 
d
e
g
r
e
e
s
 
F
.

3
.
6
.
2
 
 
 
T
e
s
t
i
n
g

W
h
e
n
 
r
e
q
u
i
r
e
d
,
 
a
d
d
i
t
i
o
n
a
l
 
s
a
m
p
l
e
s
 
o
f
 
t
h
e
 
f
r
e
s
h
l
y
 
m
i
x
e
d
 
v
e
r
t
i
c
a
l
 
b
a
r
r
i
e
r
 

w
a
l
l
 
s
h
a
l
l
 
b
e
 
c
o
l
l
e
c
t
e
d
 
a
n
d
 
p
r
e
p
a
r
e
d
 
f
o
r
 
p
e
r
m
e
a
b
i
l
i
t
y
 
t
e
s
t
i
n
g
 
a
t
 
o
n
e
 
p
e
r
 

5
0
 
l
i
n
e
a
r
 
f
e
e
t
 
o
f
 
t
h
e
 
c
o
m
p
l
e
t
e
d
 
C
S
M
 
w
a
l
l
.
 
 
I
f
 
t
e
s
t
 
r
e
s
u
l
t
s
 
d
o
 
n
o
t
 
m
e
e
t
 
t
h
e
 

r
e
q
u
i
r
e
m
e
n
t
s
,
 
c
o
r
r
e
c
t
i
v
e
 
a
c
t
i
o
n
,
 
a
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 

s
h
a
l
l
 
b
e
 
t
a
k
e
n
.

3
.
7
 
 
 
M
E
A
S
U
R
E
M
E
N
T
 
O
F
 
W
A
L
L
 
D
E
P
T
H

T
h
e
 
i
n
s
i
t
u
 
m
i
x
i
n
g
 
e
q
u
i
p
m
e
n
t
 
w
i
l
l
 
s
h
a
l
l
 
b
e
 
u
s
e
d
 
t
o
 
m
a
k
e
 
c
o
n
t
i
n
u
o
u
s
 

m
e
a
s
u
r
e
m
e
n
t
s
 
o
f
 
t
h
e
 
v
e
r
t
i
c
a
l
 
w
a
l
l
 
d
e
p
t
h
 
a
n
d
 
w
h
e
n
 
r
e
q
u
e
s
t
e
d
 
b
y
 
t
h
e
 

E
n
g
i
n
e
e
r
,
 
a
d
d
i
t
i
o
n
a
l
 
s
o
i
l
 
c
e
m
e
n
t
 
w
a
l
l
 
s
o
u
n
d
i
n
g
s
 
s
h
a
l
l
 
b
e
 
t
a
k
e
n
 
e
v
e
r
y
 
2
0
 

f
e
e
t
 
a
l
o
n
g
 
t
h
e
 
c
e
n
t
e
r
l
i
n
e
 
o
f
 
t
h
e
 
f
r
e
s
h
l
y
 
m
i
x
e
d
 
v
e
r
t
i
c
a
l
 
b
a
r
r
i
e
r
 
w
a
l
l
 
u
s
i
n
g
 

a
 
w
e
i
g
h
t
e
d
 
t
a
p
e
,
 
c
a
b
l
e
,
 
o
r
 
o
t
h
e
r
 
a
p
p
r
o
v
e
d
 
d
e
v
i
c
e
.
 
 
S
u
b
m
i
t
 
a
 
r
e
c
o
r
d
 
o
f
 

s
o
u
n
d
i
n
g
s
 
a
n
d
 
m
e
a
s
u
r
e
m
e
n
t
s
 
t
a
k
e
n
 
d
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
t
h
e
 
b
a
r
r
i
e
r
 
w
a
l
l
.
 
 

S
o
u
n
d
i
n
g
s
 
s
h
a
l
l
 
b
e
 
m
e
a
s
u
r
e
d
 
t
o
 
t
h
e
 
n
e
a
r
e
s
t
 
0
.
1
 
f
t
.
 
 
T
h
e
 
s
o
u
n
d
i
n
g
s
 
s
h
a
l
l
 

m
e
a
s
u
r
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

3
.
7
.
1
 
 
 
E
l
e
v
a
t
i
o
n
 
o
f
 
T
o
p
 
o
f
 
C
o
n
f
i
n
i
n
g
 
S
t
r
a
t
u
m

T
h
e
 
t
o
p
 
o
f
 
t
h
e
 
c
o
n
f
i
n
i
n
g
 
s
t
r
a
t
u
m
 
s
h
a
l
l
 
b
e
 
d
e
t
e
r
m
i
n
e
d
 
b
a
s
e
d
 
o
n
 
e
x
a
m
i
n
a
t
i
o
n
 

o
f
 
s
a
m
p
l
e
s
 
t
a
k
e
n
 
a
s
 
d
e
s
c
r
i
b
e
d
 
u
n
d
e
r
 
p
a
r
a
g
r
a
p
h
 
S
A
M
P
L
E
S
 
O
F
 
C
O
N
F
I
N
I
N
G
 
S
T
R
A
T
U
M
 

a
s
 
w
e
l
l
 
a
s
 
f
r
o
m
 
c
u
t
t
i
n
g
 
r
e
s
i
s
t
a
n
c
e
 
a
n
d
 
o
t
h
e
r
 
o
p
e
r
a
t
i
n
g
 
d
a
t
a
 
f
r
o
m
 
t
h
e
 

i
n
s
i
t
u
 
m
i
x
i
n
g
 
e
q
u
i
p
m
e
n
t
.
 
 
T
h
i
s
 
e
l
e
v
a
t
i
o
n
 
s
h
a
l
l
 
b
e
 
s
u
b
j
e
c
t
 
t
o
 
a
p
p
r
o
v
a
l
.

3
.
7
.
2
 
 
 
E
l
e
v
a
t
i
o
n
 
o
f
 
W
a
l
l
 
B
o
t
t
o
m

D
e
t
e
r
m
i
n
e
 
t
h
e
 
e
l
e
v
a
t
i
o
n
 
o
f
 
t
h
e
 
w
a
l
l
 
b
o
t
t
o
m
 
u
s
i
n
g
 
d
a
t
a
 
f
r
o
m
 
t
h
e
 
i
n
s
i
t
u
 

m
i
x
i
n
g
 
e
q
u
i
p
m
e
n
t
.
 
 
T
h
i
s
 
s
h
a
l
l
 
b
e
 
v
e
r
i
f
i
e
d
 
b
y
 
t
h
e
 
u
s
e
 
o
f
 
s
o
u
n
d
i
n
g
s
,
 
w
h
e
n
 

r
e
q
u
e
s
t
e
d
 
b
y
 
t
h
e
 
E
n
g
i
n
e
e
r
.
 
 
T
h
i
s
 
e
l
e
v
a
t
i
o
n
 
i
s
 
s
u
b
j
e
c
t
 
t
o
 
a
p
p
r
o
v
a
l
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
7
.
3
 
 
 
P
r
o
f
i
l
e
 
W
a
l
l
 
B
o
t
t
o
m

T
h
e
 
w
a
l
l
 
b
o
t
t
o
m
 
s
h
a
l
l
 
b
e
 
s
o
u
n
d
e
d
 
a
t
 
t
h
e
 
b
e
g
i
n
n
i
n
g
 
a
n
d
 
e
n
d
 
o
f
 
e
a
c
h
 
s
h
i
f
t
,
 

a
n
d
 
a
t
 
a
d
d
i
t
i
o
n
a
l
 
t
i
m
e
s
 
a
s
 
d
i
r
e
c
t
e
d
,
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

S
E
C
T
I
O
N
 
0
2
 
3
5
 
2
7
 
 
P
a
g
e
 
9



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
8
 
 
 
A
S
-
B
U
I
L
T
 
P
R
O
F
I
L
E

A
n
 
a
s
-
b
u
i
l
t
 
p
r
o
f
i
l
e
 
o
f
 
t
h
e
 
c
o
n
s
t
r
u
c
t
e
d
 
w
a
l
l
,
 
i
n
c
l
u
d
i
n
g
 
d
e
s
c
r
i
p
t
i
o
n
s
 
o
f
 

m
a
t
e
r
i
a
l
s
 
e
n
c
o
u
n
t
e
r
e
d
 
a
t
 
t
h
e
 
w
a
l
l
 
b
o
t
t
o
m
,
 
s
h
a
l
l
 
b
e
 
c
o
n
t
i
n
u
o
u
s
l
y
 

m
a
i
n
t
a
i
n
e
d
.
 
 
T
h
i
s
 
p
r
o
f
i
l
e
 
s
h
a
l
l
 
i
n
d
i
c
a
t
e
 
e
x
t
e
n
t
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
t
 
t
h
e
 
e
n
d
 

o
f
 
e
a
c
h
 
w
o
r
k
 
d
a
y
.

3
.
9
 
 
 
T
R
E
A
T
M
E
N
T
 
O
F
 
T
O
P
 
O
F
 
V
E
R
T
I
C
A
L
 
B
A
R
R
I
E
R
 
W
A
L
L

P
r
i
o
r
 
t
o
 
p
l
a
c
e
m
e
n
t
 
o
f
 
t
h
e
 
c
o
m
p
a
c
t
e
d
 
w
a
l
l
 
c
o
v
e
r
,
 
a
 
t
e
m
p
o
r
a
r
y
 
n
o
n
-
c
o
m
p
a
c
t
e
d
 

s
o
i
l
 
o
r
 
p
l
a
s
t
i
c
 
s
h
e
e
t
i
n
g
 
c
o
v
e
r
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
o
v
e
r
 
t
h
e
 
w
a
l
l
 
t
o
 
p
r
e
v
e
n
t
 

d
e
s
i
c
c
a
t
i
o
n
.
 
 
T
h
e
 
t
e
m
p
o
r
a
r
y
 
c
o
v
e
r
 
m
a
t
e
r
i
a
l
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
w
i
t
h
i
n
 
2
 
d
a
y
s
 

a
f
t
e
r
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
e
a
c
h
 
1
0
0
 
f
o
o
t
 
r
e
a
c
h
.
 
 
I
f
 
a
n
y
 
d
e
p
r
e
s
s
i
o
n
 
d
e
v
e
l
o
p
s
 

w
i
t
h
i
n
 
t
h
e
 
c
o
m
p
l
e
t
e
d
 
s
l
u
r
r
y
 
w
a
l
l
 
a
r
e
a
,
 
i
t
 
s
h
a
l
l
 
b
e
 
r
e
p
a
i
r
e
d
 
b
y
 
p
l
a
c
i
n
g
 
a
n
d
 

c
o
m
p
a
c
t
i
n
g
 
a
d
d
i
t
i
o
n
a
l
 
w
a
l
l
 
c
o
v
e
r
 
s
o
i
l
.
 
 
A
f
t
e
r
 
a
 
m
i
n
i
m
u
m
 
t
w
o
 
w
e
e
k
s
,
 
t
h
e
 

t
e
m
p
o
r
a
r
y
 
w
a
l
l
 
c
o
v
e
r
 
s
h
a
l
l
 
b
e
 
r
e
m
o
v
e
d
 
a
n
d
 
r
e
p
l
a
c
e
d
 
b
y
 
a
 
f
i
n
a
l
 
c
o
m
p
a
c
t
e
d
 

w
a
l
l
 
c
o
v
e
r
.
 
 
A
 
f
i
n
a
l
 
c
o
m
p
a
c
t
e
d
 
w
a
l
l
 
c
o
v
e
r
 
3
 
f
e
e
t
 
w
i
d
e
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
t
o
 
a
 

d
r
y
 
d
e
n
s
i
t
y
 
o
f
 
9
5
 
p
e
r
c
e
n
t
 
o
f
 
m
a
x
i
m
u
m
 
d
e
n
s
i
t
y
 
a
t
 
o
p
t
i
m
u
m
 
m
o
i
s
t
u
r
e
 
t
o
 
p
l
u
s
 
3
 

p
e
r
c
e
n
t
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
D
6
9
8
.
 
 
H
e
a
v
y
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 

m
a
c
h
i
n
e
r
y
 
s
h
a
l
l
 
o
n
l
y
 
b
e
 
d
r
i
v
e
n
 
o
v
e
r
 
t
h
e
 
w
a
l
l
 
a
t
 
a
p
p
r
o
v
e
d
 
h
e
a
v
y
 
e
q
u
i
p
m
e
n
t
 

c
r
o
s
s
i
n
g
 
p
o
i
n
t
s
.

3
.
1
0
 
 
 
Q
U
A
L
I
T
Y
 
C
O
N
T
R
O
L
 
T
E
S
T
I
N
G

P
r
o
v
i
d
e
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
I
n
s
p
e
c
t
o
r
s
 
a
s
 
n
e
c
e
s
s
a
r
y
 
f
o
r
 
b
e
n
t
o
n
i
t
e
 
a
n
d
 
r
e
a
g
e
n
t
 

s
l
u
r
r
y
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 
m
a
i
n
t
e
n
a
n
c
e
,
 
w
a
l
l
 
a
l
i
g
n
m
e
n
t
,
 
a
n
d
 
S
-
C
-
B
 
p
r
e
p
a
r
a
t
i
o
n
 

a
n
d
 
p
l
a
c
e
m
e
n
t
.
 
 
S
u
b
m
i
t
 
a
l
l
 
t
e
s
t
 
r
e
s
u
l
t
s
.

3
.
1
0
.
1
 
 
 
B
e
n
t
o
n
i
t
e
 
T
e
s
t
s

A
 
m
i
n
i
m
u
m
 
o
f
 
1
 
t
e
s
t
 
f
o
r
 
e
a
c
h
 
s
p
e
c
i
f
i
e
d
 
r
e
q
u
i
r
e
m
e
n
t
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
f
o
r
 

e
a
c
h
 
t
r
u
c
k
 
o
r
 
r
a
i
l
 
c
a
r
 
s
h
i
p
m
e
n
t
 
d
e
l
i
v
e
r
e
d
 
t
o
 
t
h
e
 
s
i
t
e
.

3
.
1
0
.
2
 
 
 
W
a
t
e
r
 
T
e
s
t
s

A
 
m
i
n
i
m
u
m
 
o
f
 
1
 
t
e
s
t
 
f
o
r
 
e
a
c
h
 
s
p
e
c
i
f
i
e
d
 
r
e
q
u
i
r
e
m
e
n
t
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
f
o
r
 

e
a
c
h
 
w
a
t
e
r
 
s
o
u
r
c
e
 
u
s
e
d
.
 
 
T
e
s
t
i
n
g
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
a
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
T
a
b
l
e
 

1
.

3
.
1
0
.
3
 
 
 
S
-
C
-
B
 
S
l
u
r
r
y
 
a
n
d
 
P
l
a
c
e
m
e
n
t

T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
s
h
a
l
l
 
p
r
o
v
i
d
e
 
r
e
c
o
r
d
s
 
f
o
r
 
e
a
c
h
 
b
a
t
c
h
 
o
f
 
r
e
a
g
e
n
t
 
m
i
x
e
d
 
t
o
 

d
o
c
u
m
e
n
t
 
t
h
e
 
q
u
a
n
t
i
t
i
e
s
 
o
f
 
r
e
a
g
e
n
t
s
,
 
i
n
c
l
u
d
i
n
g
 
w
a
t
e
r
 
a
n
d
 
c
o
n
t
i
n
u
o
u
s
 

r
e
c
o
r
d
s
 
t
o
 
d
o
c
u
m
e
n
t
 
t
h
a
t
 
t
h
e
 
p
r
o
p
e
r
 
p
r
o
p
o
r
t
i
o
n
s
 
o
f
 
r
e
a
g
e
n
t
s
 
w
e
r
e
 
u
n
i
f
o
r
m
l
y
 

d
i
s
t
r
i
b
u
t
e
d
 
a
n
d
 
m
i
x
e
d
 
i
n
t
o
 
t
h
e
 
n
a
t
i
v
e
 
s
o
i
l
 
c
o
l
u
m
n
.

3
.
1
0
.
4
 
 
 
S
a
m
p
l
e
s
 
o
f
 
C
o
n
f
i
n
i
n
g
 
S
t
r
a
t
u
m

S
a
m
p
l
e
s
 
o
f
 
t
h
e
 
c
o
n
f
i
n
i
n
g
 
s
t
r
a
t
u
m
 
s
h
a
l
l
 
b
e
 
t
a
k
e
n
 
a
t
 
1
0
0
 
f
o
o
t
 
h
o
r
i
z
o
n
t
a
l
 

i
n
t
e
r
v
a
l
s
 
a
l
o
n
g
 
t
h
e
 
v
e
r
t
i
c
a
l
 
b
a
r
r
i
e
r
 
w
a
l
l
 
a
n
d
 
a
t
 
a
d
d
i
t
i
o
n
a
l
 
i
n
t
e
r
v
a
l
s
 
o
r
 

d
e
p
t
h
s
 
a
s
 
d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 
E
n
g
i
n
e
e
r
 
t
o
 
d
o
c
u
m
e
n
t
 
t
h
a
t
 
t
h
e
 
b
o
t
t
o
m
 
o
f
 
t
h
e
 
w
a
l
l
 

h
a
s
 
b
e
e
n
 
c
o
n
s
t
r
u
c
t
e
d
 
i
n
t
o
 
t
h
e
 
c
o
n
f
i
n
i
n
g
 
s
t
r
a
t
u
m
.
 
 
S
a
m
p
l
e
s
 
s
h
a
l
l
 
b
e
 

o
b
t
a
i
n
e
d
 
f
r
o
m
 
i
n
s
i
t
u
 
s
o
i
l
 
m
i
x
e
r
 
c
u
t
t
i
n
g
s
.
 
 
A
f
t
e
r
 
e
x
a
m
i
n
i
n
g
 
t
h
e
s
e
 
s
a
m
p
l
e
s
,
 

t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
i
l
l
 
e
i
t
h
e
r
 
a
p
p
r
o
v
e
 
t
h
e
 
t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
w
a
l
l
 
a
t
 
t
h
e
 

s
a
m
p
l
e
 
p
o
i
n
t
s
 
o
r
 
r
e
q
u
i
r
e
 
t
h
a
t
 
t
h
e
 
w
a
l
l
 
b
e
 
c
o
n
s
t
r
u
c
t
e
d
 
d
e
e
p
e
r
.
 
 
I
f
 

a
d
d
i
t
i
o
n
a
l
 
d
e
p
t
h
 
i
s
 
r
e
q
u
i
r
e
d
,
 
t
h
e
n
 
a
d
d
i
t
i
o
n
a
l
 
s
a
m
p
l
e
s
 
s
h
a
l
l
 
b
e
 
f
u
r
n
i
s
h
e
d
 

a
s
 
s
p
e
c
i
f
i
e
d
 
a
b
o
v
e
.
 
 
A
l
l
 
s
a
m
p
l
e
s
 
s
h
a
l
l
 
b
e
 
p
r
o
p
e
r
l
y
 
i
d
e
n
t
i
f
i
e
d
 
a
n
d
 
l
a
b
e
l
e
d
,
 

p
l
a
c
e
d
 
i
n
 
s
e
a
l
e
d
 
p
l
a
s
t
i
c
 
c
o
n
t
a
i
n
e
r
s
 
a
n
d
 
s
t
o
r
e
d
 
i
n
 
a
 
l
o
c
a
t
i
o
n
 
d
e
s
i
g
n
a
t
e
d
 
b
y
 

t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
1
1
 
 
 
C
L
E
A
N
-
U
P

W
a
l
l
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
p
o
i
l
 
a
n
d
 
u
n
u
s
e
d
 
S
-
C
-
B
 
s
l
u
r
r
y
 
s
h
a
l
l
 
b
e
 
r
e
m
o
v
e
d
 
f
o
l
l
o
w
i
n
g
 

c
o
m
p
l
e
t
i
o
n
 
o
f
 
S
-
C
-
B
 
w
a
l
l
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
T
h
e
s
e
 
m
a
t
e
r
i
a
l
s
 
s
h
a
l
l
 
b
e
 
d
i
s
p
o
s
e
d
 

o
f
 
w
i
t
h
i
n
 
t
h
e
 
b
a
r
r
i
e
r
 
w
a
l
l
 
a
r
e
a
.

V
E
R
T
I
C
A
L
 
B
A
R
R
I
E
R
 
W
A
L
L
 
Q
U
A
L
I
T
Y
 
C
O
N
T
R
O
L
 
T
E
S
T
I
N
G

P
r
o
p
e
r
t
y

R
e
q
u
i
r
e
m
e
n
t

T
e
s
t
 
M
e
t
h
o
d

S
-
C
-
B
 
B
a
c
k
f
i
l
l

P
e
r
m
e
a
b
i
l
i
t
y

<
 
1
 
x
 
1
0
-
7
 

c
m
/
s
e
c

A
S
T
M
 
D
5
0
8
4

U
n
c
o
n
f
i
n
e
d
 
C
o
m
p
r
e
s
s
i
v
e
 

S
t
r
e
n
g
t
h

>
 
2
5
 
p
s
i

A
S
T
M
 
D
1
6
3
3

1
)
 
F
l
e
x
i
b
l
e
 
w
a
l
l
 
p
e
r
m
e
a
b
i
l
i
t
y
 
t
e
s
t
s
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
a
t
 
a
 
m
a
x
i
m
u
m
 
e
f
f
e
c
t
i
v
e
 
c
o
n
f
i
n
i
n
g
 

p
r
e
s
s
u
r
e
 
o
f
 
5
 
p
s
i
 
u
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e
 
d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 
E
n
g
i
n
e
e
r
.
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P
A
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T
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G
E
N
E
R
A
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1
.
1
 
 
 
M
E
A
S
U
R
E
M
E
N
T
 
P
R
O
C
E
D
U
R
E
S

1
.
1
.
1
 
 
 
D
e
m
o
l
i
t
i
o
n

T
h
e
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
m
e
n
t
 
f
o
r
 
d
e
m
o
l
i
t
i
o
n
 
i
t
e
m
s
 
s
h
a
l
l
 
b
e
 
u
n
i
t
 
p
r
i
c
e
 
a
s
 

i
n
d
i
c
a
t
e
d
 
o
n
 
t
h
e
 
B
i
d
 
T
a
b
l
e
 
a
n
d
 
s
t
a
t
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
1
 
2
2
 
0
0
 
M
E
A
S
U
R
E
M
E
N
T
 
A
N
D
 

P
A
Y
M
E
N
T
.

1
.
1
.
2
 
 
 
B
o
l
l
a
r
d
 
R
e
m
o
v
a
l
 
a
n
d
 
W
e
l
l
 
A
b
a
n
d
o
n
m
e
n
t

T
h
e
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
f
o
r
 
b
o
l
l
a
r
d
 
r
e
m
o
v
a
l
 
a
n
d
 
w
e
l
l
 
a
b
a
n
d
o
n
m
e
n
t
 
s
h
a
l
l
 
b
e
 
l
u
m
p
 

s
u
m
 
a
s
 
i
n
d
i
c
a
t
e
d
 
o
n
 
t
h
e
 
B
i
d
 
T
a
b
l
e
 
a
n
d
 
a
s
 
s
t
a
t
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
1
 
2
2
 
0
0
 

M
E
A
S
U
R
E
M
E
N
T
 
A
N
D
 
P
A
Y
M
E
N
T
.

1
.
2
 
 
 
P
A
Y
M
E
N
T
 
P
R
O
C
E
D
U
R
E
S

P
a
y
m
e
n
t
 
w
i
l
l
 
c
o
n
s
t
i
t
u
t
e
 
f
u
l
l
 
c
o
m
p
e
n
s
a
t
i
o
n
 
f
o
r
 
a
l
l
 
l
a
b
o
r
,
 
e
q
u
i
p
m
e
n
t
,
 
t
o
o
l
s
,
 

s
u
p
p
l
i
e
s
,
 
a
n
d
 
i
n
c
i
d
e
n
t
a
l
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
c
o
m
p
l
e
t
e
 
t
h
e
 
w
o
r
k
.

1
.
3
 
 
 
R
E
F
E
R
E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
m
 
a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 

e
x
t
e
n
t
 
r
e
f
e
r
e
n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
t
e
x
t
 
b
y
 

t
h
e
 
b
a
s
i
c
 
d
e
s
i
g
n
a
t
i
o
n
 
o
n
l
y
.

A
M
E
R
I
C
A
N
 
S
O
C
I
E
T
Y
 
O
F
 
S
A
F
E
T
Y
 
E
N
G
I
N
E
E
R
S
 
(
A
S
S
E
/
S
A
F
E
)

A
S
S
E
/
S
A
F
E
 
A
1
0
.
6

(
2
0
0
6
)
 
S
a
f
e
t
y
 
R
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
D
e
m
o
l
i
t
i
o
n
 

O
p
e
r
a
t
i
o
n
s

U
.
S
.
 
A
R
M
Y
 
C
O
R
P
S
 
O
F
 
E
N
G
I
N
E
E
R
S
 
(
U
S
A
C
E
)

E
M
 
3
8
5
-
1
-
1

(
2
0
1
4
)
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
R
e
q
u
i
r
e
m
e
n
t
s
 

M
a
n
u
a
l

U
.
S
.
 
N
A
T
I
O
N
A
L
 
A
R
C
H
I
V
E
S
 
A
N
D
 
R
E
C
O
R
D
S
 
A
D
M
I
N
I
S
T
R
A
T
I
O
N
 
(
N
A
R
A
)

4
0
 
C
F
R
 
6
1

N
a
t
i
o
n
a
l
 
E
m
i
s
s
i
o
n
 
S
t
a
n
d
a
r
d
s
 
f
o
r
 
H
a
z
a
r
d
o
u
s
 

A
i
r
 
P
o
l
l
u
t
a
n
t
s

1
.
4
 
 
 
P
R
O
J
E
C
T
 
D
E
S
C
R
I
P
T
I
O
N

1
.
4
.
1
 
 
 
D
e
m
o
l
i
t
i
o
n
 
P
l
a
n

P
r
e
p
a
r
e
 
a
 
D
e
m
o
l
i
t
i
o
n
 
P
l
a
n
 
a
n
d
 
s
u
b
m
i
t
 
p
r
o
p
o
s
e
d
 
d
e
m
o
l
i
t
i
o
n
 
a
n
d
 
r
e
m
o
v
a
l
 

p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
a
p
p
r
o
v
a
l
 
b
e
f
o
r
e
 
w
o
r
k
 
i
s
 
s
t
a
r
t
e
d
.
 
 
T
h
e
 
D
e
m
o
l
i
t
i
o
n
 
P
l
a
n
 
s
h
a
l
l
 

b
e
 
s
u
b
m
i
t
t
e
d
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 
S
i
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
 
d
e
f
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 

0
1
 
5
7
 
1
9
 
T
E
M
P
O
R
A
R
Y
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 
C
O
N
T
R
O
L
S
.
 
 
I
n
c
l
u
d
e
 
i
n
 
t
h
e
 
p
l
a
n
 
p
r
o
c
e
d
u
r
e
s
 

f
o
r
 
c
a
r
e
f
u
l
 
r
e
m
o
v
a
l
 
a
n
d
 
d
i
s
p
o
s
i
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s
 
s
p
e
c
i
f
i
e
d
 
t
o
 
b
e
 
s
a
l
v
a
g
e
d
,
 

c
o
o
r
d
i
n
a
t
i
o
n
 
w
i
t
h
 
o
t
h
e
r
 
w
o
r
k
 
i
n
 
p
r
o
g
r
e
s
s
,
 
a
 
d
i
s
c
o
n
n
e
c
t
i
o
n
 
s
c
h
e
d
u
l
e
 
o
f
 

S
E
C
T
I
O
N
 
0
2
 
4
1
 
0
0
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

u
t
i
l
i
t
y
 
s
e
r
v
i
c
e
s
,
 
a
 
d
e
t
a
i
l
e
d
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
m
e
t
h
o
d
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
t
o
 
b
e
 

u
s
e
d
 
f
o
r
 
e
a
c
h
 
o
p
e
r
a
t
i
o
n
 
a
n
d
 
o
f
 
t
h
e
 
s
e
q
u
e
n
c
e
 
o
f
 
o
p
e
r
a
t
i
o
n
s
.
 
 
P
l
a
n
 
s
h
a
l
l
 
b
e
 

a
p
p
r
o
v
e
d
 
b
y
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
p
r
i
o
r
 
t
o
 
w
o
r
k
 
b
e
g
i
n
n
i
n
g
.

1
.
4
.
2
 
 
 
G
e
n
e
r
a
l
 
R
e
q
u
i
r
e
m
e
n
t
s

D
o
 
n
o
t
 
b
e
g
i
n
 
d
e
m
o
l
i
t
i
o
n
 
o
r
 
d
e
c
o
n
s
t
r
u
c
t
i
o
n
 
u
n
t
i
l
 
a
u
t
h
o
r
i
z
a
t
i
o
n
 
i
s
 
r
e
c
e
i
v
e
d
 

f
r
o
m
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
T
h
e
 
w
o
r
k
 
o
f
 
t
h
i
s
 
s
e
c
t
i
o
n
 
i
s
 
t
o
 
b
e
 
p
e
r
f
o
r
m
e
d
 

i
n
 
a
 
m
a
n
n
e
r
 
t
h
a
t
 
m
a
x
i
m
i
z
e
s
 
t
h
e
 
v
a
l
u
e
 
d
e
r
i
v
e
d
 
f
r
o
m
 
t
h
e
 
s
a
l
v
a
g
e
 
a
n
d
 

r
e
c
y
c
l
i
n
g
 
o
f
 
m
a
t
e
r
i
a
l
s
.
 
 
T
h
e
 
w
o
r
k
 
i
n
c
l
u
d
e
s
 
d
e
m
o
l
i
t
i
o
n
,
 
s
a
l
v
a
g
e
 
o
f
 

i
d
e
n
t
i
f
i
e
d
 
i
t
e
m
s
 
a
n
d
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
r
e
m
o
v
a
l
 
o
f
 
r
e
s
u
l
t
i
n
g
 
r
u
b
b
i
s
h
 
a
n
d
 

d
e
b
r
i
s
.
 
 
R
e
m
o
v
e
 
r
u
b
b
i
s
h
 
a
n
d
 
d
e
b
r
i
s
 
f
r
o
m
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
d
a
i
l
y
,
 
u
n
l
e
s
s
 

o
t
h
e
r
w
i
s
e
 
d
i
r
e
c
t
e
d
.
 
 
S
t
o
r
e
 
m
a
t
e
r
i
a
l
s
 
t
h
a
t
 
c
a
n
n
o
t
 
b
e
 
r
e
m
o
v
e
d
 
d
a
i
l
y
 
i
n
 
a
r
e
a
s
 

s
p
e
c
i
f
i
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
I
n
 
t
h
e
 
i
n
t
e
r
e
s
t
 
o
f
 
o
c
c
u
p
a
t
i
o
n
a
l
 

s
a
f
e
t
y
 
a
n
d
 
h
e
a
l
t
h
,
 
p
e
r
f
o
r
m
 
t
h
e
 
w
o
r
k
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
M
 
3
8
5
-
1
-
1
,
 
S
e
c
t
i
o
n
 

2
3
,
 
D
e
m
o
l
i
t
i
o
n
,
 
a
n
d
 
o
t
h
e
r
 
a
p
p
l
i
c
a
b
l
e
 
S
e
c
t
i
o
n
s
.

1
.
5
 
 
 
I
T
E
M
S
 
T
O
 
R
E
M
A
I
N
 
I
N
 
P
L
A
C
E

T
a
k
e
 
n
e
c
e
s
s
a
r
y
 
p
r
e
c
a
u
t
i
o
n
s
 
t
o
 
a
v
o
i
d
 
d
a
m
a
g
e
 
t
o
 
e
x
i
s
t
i
n
g
 
i
t
e
m
s
 
t
o
 
r
e
m
a
i
n
 
i
n
 

p
l
a
c
e
,
 
t
o
 
b
e
 
r
e
u
s
e
d
,
 
o
r
 
t
o
 
r
e
m
a
i
n
 
t
h
e
 
p
r
o
p
e
r
t
y
 
o
f
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.
 
 
R
e
p
a
i
r
 

o
r
 
r
e
p
l
a
c
e
 
d
a
m
a
g
e
d
 
i
t
e
m
s
 
a
s
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 

C
o
o
r
d
i
n
a
t
e
 
t
h
e
 
w
o
r
k
 
o
f
 
t
h
i
s
 
s
e
c
t
i
o
n
 
w
i
t
h
 
a
l
l
 
o
t
h
e
r
 
w
o
r
k
 
i
n
d
i
c
a
t
e
d
.
 
 

C
o
n
s
t
r
u
c
t
 
a
n
d
 
m
a
i
n
t
a
i
n
 
s
h
o
r
i
n
g
,
 
b
r
a
c
i
n
g
,
 
a
n
d
 
s
u
p
p
o
r
t
s
 
a
s
 
r
e
q
u
i
r
e
d
.
 
 
E
n
s
u
r
e
 

t
h
a
t
 
s
t
r
u
c
t
u
r
a
l
 
e
l
e
m
e
n
t
s
 
a
r
e
 
n
o
t
 
o
v
e
r
l
o
a
d
e
d
.
 
 
I
n
c
r
e
a
s
e
 
s
t
r
u
c
t
u
r
a
l
 
s
u
p
p
o
r
t
s
 

o
r
 
a
d
d
 
n
e
w
 
s
u
p
p
o
r
t
s
 
a
s
 
m
a
y
 
b
e
 
r
e
q
u
i
r
e
d
 
a
s
 
a
 
r
e
s
u
l
t
 
o
f
 
a
n
y
 
c
u
t
t
i
n
g
,
 

r
e
m
o
v
a
l
,
 
d
e
c
o
n
s
t
r
u
c
t
i
o
n
,
 
o
r
 
d
e
m
o
l
i
t
i
o
n
 
w
o
r
k
 
p
e
r
f
o
r
m
e
d
 
u
n
d
e
r
 
t
h
i
s
 

c
o
n
t
r
a
c
t
.
 
 
D
o
 
n
o
t
 
o
v
e
r
l
o
a
d
 
s
t
r
u
c
t
u
r
a
l
 
e
l
e
m
e
n
t
s
 
a
n
d
 
p
a
v
e
m
e
n
t
s
 
t
o
 
r
e
m
a
i
n
.
 
 

P
r
o
v
i
d
e
 
n
e
w
 
s
u
p
p
o
r
t
s
 
a
n
d
 
r
e
i
n
f
o
r
c
e
m
e
n
t
 
f
o
r
 
e
x
i
s
t
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
w
e
a
k
e
n
e
d
 

b
y
 
d
e
m
o
l
i
t
i
o
n
,
 
d
e
c
o
n
s
t
r
u
c
t
i
o
n
,
 
o
r
 
r
e
m
o
v
a
l
 
w
o
r
k
.
 
 
R
e
p
a
i
r
s
,
 
r
e
i
n
f
o
r
c
e
m
e
n
t
,
 

o
r
 
s
t
r
u
c
t
u
r
a
l
 
r
e
p
l
a
c
e
m
e
n
t
 
r
e
q
u
i
r
e
 
a
p
p
r
o
v
a
l
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 

p
r
i
o
r
 
t
o
 
p
e
r
f
o
r
m
i
n
g
 
s
u
c
h
 
w
o
r
k
.

1
.
5
.
1
 
 
 
E
x
i
s
t
i
n
g
 
C
o
n
s
t
r
u
c
t
i
o
n
 
L
i
m
i
t
s
 
a
n
d
 
P
r
o
t
e
c
t
i
o
n

D
o
 
n
o
t
 
d
i
s
t
u
r
b
 
e
x
i
s
t
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
b
e
y
o
n
d
 
t
h
e
 
e
x
t
e
n
t
 
i
n
d
i
c
a
t
e
d
 
o
r
 

n
e
c
e
s
s
a
r
y
 
f
o
r
 
i
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
n
e
w
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
P
r
o
v
i
d
e
 
t
e
m
p
o
r
a
r
y
 
s
h
o
r
i
n
g
 

a
n
d
 
b
r
a
c
i
n
g
 
f
o
r
 
s
u
p
p
o
r
t
 
o
f
 
b
u
i
l
d
i
n
g
 
c
o
m
p
o
n
e
n
t
s
 
t
o
 
p
r
e
v
e
n
t
 
s
e
t
t
l
e
m
e
n
t
 
o
r
 

o
t
h
e
r
 
m
o
v
e
m
e
n
t
.
 
 
P
r
o
v
i
d
e
 
p
r
o
t
e
c
t
i
v
e
 
m
e
a
s
u
r
e
s
 
t
o
 
c
o
n
t
r
o
l
 
a
c
c
u
m
u
l
a
t
i
o
n
 
a
n
d
 

m
i
g
r
a
t
i
o
n
 
o
f
 
d
u
s
t
 
a
n
d
 
d
i
r
t
 
i
n
 
a
l
l
 
w
o
r
k
 
a
r
e
a
s
.
 
 
R
e
m
o
v
e
 
d
u
s
t
,
 
d
i
r
t
,
 
a
n
d
 

d
e
b
r
i
s
 
f
r
o
m
 
w
o
r
k
 
a
r
e
a
s
 
d
a
i
l
y
.

1
.
5
.
2
 
 
 
W
e
a
t
h
e
r
 
P
r
o
t
e
c
t
i
o
n

F
o
r
 
p
o
r
t
i
o
n
s
 
o
f
 
t
h
e
 
b
u
i
l
d
i
n
g
 
t
o
 
r
e
m
a
i
n
,
 
p
r
o
t
e
c
t
 
b
u
i
l
d
i
n
g
 
i
n
t
e
r
i
o
r
 
a
n
d
 

m
a
t
e
r
i
a
l
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
f
r
o
m
 
t
h
e
 
w
e
a
t
h
e
r
 
a
t
 
a
l
l
 
t
i
m
e
s
.
 
 
W
h
e
r
e
 
r
e
m
o
v
a
l
 
o
f
 

e
x
i
s
t
i
n
g
 
r
o
o
f
i
n
g
 
i
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
a
c
c
o
m
p
l
i
s
h
 
w
o
r
k
,
 
h
a
v
e
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 

w
o
r
k
m
e
n
 
r
e
a
d
y
 
t
o
 
p
r
o
v
i
d
e
 
a
d
e
q
u
a
t
e
 
a
n
d
 
t
e
m
p
o
r
a
r
y
 
c
o
v
e
r
i
n
g
 
o
f
 
e
x
p
o
s
e
d
 
a
r
e
a
s
.

1
.
5
.
3
 
 
 
T
r
e
e
s

P
r
o
t
e
c
t
 
t
r
e
e
s
 
w
i
t
h
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
w
h
i
c
h
 
m
i
g
h
t
 
b
e
 
d
a
m
a
g
e
d
 
d
u
r
i
n
g
 

d
e
m
o
l
i
t
i
o
n
 
o
r
 
d
e
c
o
n
s
t
r
u
c
t
i
o
n
,
 
a
n
d
 
w
h
i
c
h
 
a
r
e
 
i
n
d
i
c
a
t
e
d
 
t
o
 
b
e
 
l
e
f
t
 
i
n
 
p
l
a
c
e
,
 

b
y
 
a
 
6
 
f
o
o
t
 
h
i
g
h
 
f
e
n
c
e
.
 
 
E
r
e
c
t
 
a
n
d
 
s
e
c
u
r
e
 
f
e
n
c
e
 
a
 
m
i
n
i
m
u
m
 
o
f
 
5
 
f
e
e
t
 
f
r
o
m
 

t
h
e
 
t
r
u
n
k
 
o
f
 
i
n
d
i
v
i
d
u
a
l
 
t
r
e
e
s
 
o
r
 
f
o
l
l
o
w
 
t
h
e
 
o
u
t
e
r
 
p
e
r
i
m
e
t
e
r
 
o
f
 
b
r
a
n
c
h
e
s
 
o
r
 

c
l
u
m
p
s
 
o
f
 
t
r
e
e
s
.
 
 
R
e
p
l
a
c
e
 
a
n
y
 
t
r
e
e
 
d
e
s
i
g
n
a
t
e
d
 
t
o
 
r
e
m
a
i
n
 
t
h
a
t
 
i
s
 
d
a
m
a
g
e
d
 

d
u
r
i
n
g
 
t
h
e
 
w
o
r
k
 
u
n
d
e
r
 
t
h
i
s
 
c
o
n
t
r
a
c
t
 
w
i
t
h
 
l
i
k
e
-
k
i
n
d
 
o
r
 
a
s
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

S
E
C
T
I
O
N
 
0
2
 
4
1
 
0
0
 
 
P
a
g
e
 
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
5
.
4
 
 
 
U
t
i
l
i
t
y
 
S
e
r
v
i
c
e

M
a
i
n
t
a
i
n
 
e
x
i
s
t
i
n
g
 
u
t
i
l
i
t
i
e
s
 
i
n
d
i
c
a
t
e
d
 
t
o
 
s
t
a
y
 
i
n
 
s
e
r
v
i
c
e
 
a
n
d
 
p
r
o
t
e
c
t
 

a
g
a
i
n
s
t
 
d
a
m
a
g
e
 
d
u
r
i
n
g
 
d
e
m
o
l
i
t
i
o
n
 
a
n
d
 
d
e
c
o
n
s
t
r
u
c
t
i
o
n
 
o
p
e
r
a
t
i
o
n
s
.

1
.
5
.
5
 
 
 
F
a
c
i
l
i
t
i
e
s

P
r
o
t
e
c
t
 
e
l
e
c
t
r
i
c
a
l
 
a
n
d
 
m
e
c
h
a
n
i
c
a
l
 
s
e
r
v
i
c
e
s
 
a
n
d
 
u
t
i
l
i
t
i
e
s
.
 
 
W
h
e
r
e
 
r
e
m
o
v
a
l
 

o
f
 
e
x
i
s
t
i
n
g
 
u
t
i
l
i
t
i
e
s
 
a
n
d
 
p
a
v
e
m
e
n
t
 
i
s
 
s
p
e
c
i
f
i
e
d
 
o
r
 
i
n
d
i
c
a
t
e
d
,
 
p
r
o
v
i
d
e
 

a
p
p
r
o
v
e
d
 
b
a
r
r
i
c
a
d
e
s
,
 
t
e
m
p
o
r
a
r
y
 
c
o
v
e
r
i
n
g
 
o
f
 
e
x
p
o
s
e
d
 
a
r
e
a
s
,
 
a
n
d
 
t
e
m
p
o
r
a
r
y
 

s
e
r
v
i
c
e
s
 
o
r
 
c
o
n
n
e
c
t
i
o
n
s
 
f
o
r
 
e
l
e
c
t
r
i
c
a
l
 
a
n
d
 
m
e
c
h
a
n
i
c
a
l
 
u
t
i
l
i
t
i
e
s
.
 
 
F
l
o
o
r
s
,
 

r
o
o
f
s
,
 
w
a
l
l
s
,
 
c
o
l
u
m
n
s
,
 
p
i
l
a
s
t
e
r
s
,
 
a
n
d
 
o
t
h
e
r
 
s
t
r
u
c
t
u
r
a
l
 
c
o
m
p
o
n
e
n
t
s
 
t
h
a
t
 
a
r
e
 

d
e
s
i
g
n
e
d
 
a
n
d
 
c
o
n
s
t
r
u
c
t
e
d
 
t
o
 
s
t
a
n
d
 
w
i
t
h
o
u
t
 
l
a
t
e
r
a
l
 
s
u
p
p
o
r
t
 
o
r
 
s
h
o
r
i
n
g
,
 
a
n
d
 

a
r
e
 
d
e
t
e
r
m
i
n
e
d
 
t
o
 
b
e
 
i
n
 
s
t
a
b
l
e
 
c
o
n
d
i
t
i
o
n
,
 
m
u
s
t
 
r
e
m
a
i
n
 
s
t
a
n
d
i
n
g
 
w
i
t
h
o
u
t
 

a
d
d
i
t
i
o
n
a
l
 
b
r
a
c
i
n
g
,
 
s
h
o
r
i
n
g
,
 
o
r
 
l
a
t
e
r
a
l
 
s
u
p
p
o
r
t
 
u
n
t
i
l
 
d
e
m
o
l
i
s
h
e
d
 
o
r
 

d
e
c
o
n
s
t
r
u
c
t
e
d
,
 
u
n
l
e
s
s
 
d
i
r
e
c
t
e
d
 
o
t
h
e
r
w
i
s
e
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 

E
n
s
u
r
e
 
t
h
a
t
 
n
o
 
e
l
e
m
e
n
t
s
 
d
e
t
e
r
m
i
n
e
d
 
t
o
 
b
e
 
u
n
s
t
a
b
l
e
 
a
r
e
 
l
e
f
t
 
u
n
s
u
p
p
o
r
t
e
d
 
a
n
d
 

p
l
a
c
e
 
a
n
d
 
s
e
c
u
r
e
 
b
r
a
c
i
n
g
,
 
s
h
o
r
i
n
g
,
 
o
r
 
l
a
t
e
r
a
l
 
s
u
p
p
o
r
t
s
 
a
s
 
m
a
y
 
b
e
 
r
e
q
u
i
r
e
d
 

a
s
 
a
 
r
e
s
u
l
t
 
o
f
 
a
n
y
 
c
u
t
t
i
n
g
,
 
r
e
m
o
v
a
l
,
 
d
e
c
o
n
s
t
r
u
c
t
i
o
n
,
 
o
r
 
d
e
m
o
l
i
t
i
o
n
 
w
o
r
k
 

p
e
r
f
o
r
m
e
d
 
u
n
d
e
r
 
t
h
i
s
 
c
o
n
t
r
a
c
t
.

1
.
6
 
 
 
B
U
R
N
I
N
G

T
h
e
 
u
s
e
 
o
f
 
b
u
r
n
i
n
g
 
a
t
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
f
o
r
 
t
h
e
 
d
i
s
p
o
s
a
l
 
o
f
 
r
e
f
u
s
e
 
a
n
d
 

d
e
b
r
i
s
 
w
i
l
l
 
n
o
t
 
b
e
 
p
e
r
m
i
t
t
e
d
.

1
.
7
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
1
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
b
m
i
t
t
a
l
s

D
e
m
o
l
i
t
i
o
n
 
P
l
a
n
;
 
G

E
x
i
s
t
i
n
g
 
C
o
n
d
i
t
i
o
n
s

S
D
-
0
7
 
C
e
r
t
i
f
i
c
a
t
e
s

N
o
t
i
f
i
c
a
t
i
o
n
;
 
G

S
D
-
1
1
 
C
l
o
s
e
o
u
t
 
S
u
b
m
i
t
t
a
l
s

W
e
l
l
 
D
e
c
o
m
m
i
s
s
i
o
n
i
n
g
/
A
b
a
n
d
o
n
m
e
n
t
 
R
e
c
o
r
d

1
.
8
 
 
 
Q
U
A
L
I
T
Y
 
A
S
S
U
R
A
N
C
E

S
u
b
m
i
t
 
t
i
m
e
l
y
 
n
o
t
i
f
i
c
a
t
i
o
n
 
o
f
 
d
e
m
o
l
i
t
i
o
n
 
p
r
o
j
e
c
t
s
 
t
o
 
F
e
d
e
r
a
l
,
 
S
t
a
t
e
,
 

r
e
g
i
o
n
a
l
,
 
a
n
d
 
l
o
c
a
l
 
a
u
t
h
o
r
i
t
i
e
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
4
0
 
C
F
R
 
6
1
,
 
S
u
b
p
a
r
t
 
M
.
 
 

N
o
t
i
f
y
 
t
h
e
 
R
e
g
i
o
n
a
l
 
O
f
f
i
c
e
 
o
f
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
P
r
o
t
e
c
t
i
o
n
 

A
g
e
n
c
y
 
(
U
S
E
P
A
)
,
 
S
t
a
t
e
'
s
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
p
r
o
t
e
c
t
i
o
n
 
a
g
e
n
c
y
,
 
l
o
c
a
l
 
a
i
r
 

p
o
l
l
u
t
i
o
n
 
c
o
n
t
r
o
l
 
d
i
s
t
r
i
c
t
/
a
g
e
n
c
y
,
 
a
n
d
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
i
n
 
w
r
i
t
i
n
g
 

1
0
 
w
o
r
k
i
n
g
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
t
h
e
 
c
o
m
m
e
n
c
e
m
e
n
t
 
o
f
 
w
o
r
k
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

4
0
 
C
F
R
 
6
1
,
 
S
u
b
p
a
r
t
 
M
.
 
 
C
o
m
p
l
y
 
w
i
t
h
 
f
e
d
e
r
a
l
,
 
s
t
a
t
e
,
 
a
n
d
 
l
o
c
a
l
 
h
a
u
l
i
n
g
 
a
n
d
 

d
i
s
p
o
s
a
l
 
r
e
g
u
l
a
t
i
o
n
s
.
 
 
I
n
 
a
d
d
i
t
i
o
n
 
t
o
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
e
 
"
C
o
n
t
r
a
c
t
 

C
l
a
u
s
e
s
,
"
 
c
o
n
f
o
r
m
 
t
o
 
t
h
e
 
s
a
f
e
t
y
 
r
e
q
u
i
r
e
m
e
n
t
s
 
c
o
n
t
a
i
n
e
d
 
i
n
 
A
S
S
E
/
S
A
F
E
 
A
1
0
.
6
.
 
 

C
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
P
r
o
t
e
c
t
i
o
n
 
A
g
e
n
c
y
 
r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
.
 
 

U
s
e
 
o
f
 
e
x
p
l
o
s
i
v
e
s
 
w
i
l
l
 
n
o
t
 
b
e
 
p
e
r
m
i
t
t
e
d
.

S
E
C
T
I
O
N
 
0
2
 
4
1
 
0
0
 
 
P
a
g
e
 
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
8
.
1
 
 
 
D
u
s
t
 
a
n
d
 
D
e
b
r
i
s
 
C
o
n
t
r
o
l

P
r
e
v
e
n
t
 
t
h
e
 
s
p
r
e
a
d
 
o
f
 
d
u
s
t
 
a
n
d
 
d
e
b
r
i
s
 
a
n
d
 
a
v
o
i
d
 
t
h
e
 
c
r
e
a
t
i
o
n
 
o
f
 
a
 
n
u
i
s
a
n
c
e
 

o
r
 
h
a
z
a
r
d
 
i
n
 
t
h
e
 
s
u
r
r
o
u
n
d
i
n
g
 
a
r
e
a
.
 
 
D
o
 
n
o
t
 
u
s
e
 
w
a
t
e
r
 
i
f
 
i
t
 
r
e
s
u
l
t
s
 
i
n
 

h
a
z
a
r
d
o
u
s
 
o
r
 
o
b
j
e
c
t
i
o
n
a
b
l
e
 
c
o
n
d
i
t
i
o
n
s
 
s
u
c
h
 
a
s
,
 
b
u
t
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
,
 
i
c
e
,
 

f
l
o
o
d
i
n
g
,
 
o
r
 
p
o
l
l
u
t
i
o
n
.

1
.
9
 
 
 
P
R
O
T
E
C
T
I
O
N

1
.
9
.
1
 
 
 
T
r
a
f
f
i
c
 
C
o
n
t
r
o
l
 
S
i
g
n
s

W
h
e
r
e
 
p
e
d
e
s
t
r
i
a
n
 
a
n
d
 
d
r
i
v
e
r
 
s
a
f
e
t
y
 
i
s
 
e
n
d
a
n
g
e
r
e
d
 
i
n
 
t
h
e
 
a
r
e
a
 
o
f
 
r
e
m
o
v
a
l
 

w
o
r
k
,
 
u
s
e
 
t
r
a
f
f
i
c
 
b
a
r
r
i
c
a
d
e
s
 
w
i
t
h
 
f
l
a
s
h
i
n
g
 
l
i
g
h
t
s
.
 
 
N
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
p
r
i
o
r
 
t
o
 
b
e
g
i
n
n
i
n
g
 
s
u
c
h
 
w
o
r
k
.

1
.
9
.
2
 
 
 
P
r
o
t
e
c
t
i
o
n
 
o
f
 
P
e
r
s
o
n
n
e
l

B
e
f
o
r
e
,
 
d
u
r
i
n
g
 
a
n
d
 
a
f
t
e
r
 
t
h
e
 
d
e
m
o
l
i
t
i
o
n
 
w
o
r
k
 
c
o
n
t
i
n
u
o
u
s
l
y
 
e
v
a
l
u
a
t
e
 
t
h
e
 

c
o
n
d
i
t
i
o
n
 
o
f
 
t
h
e
 
s
t
r
u
c
t
u
r
e
 
b
e
i
n
g
 
d
e
m
o
l
i
s
h
e
d
 
a
n
d
 
t
a
k
e
 
i
m
m
e
d
i
a
t
e
 
a
c
t
i
o
n
 
t
o
 

p
r
o
t
e
c
t
 
a
l
l
 
p
e
r
s
o
n
n
e
l
 
w
o
r
k
i
n
g
 
i
n
 
a
n
d
 
a
r
o
u
n
d
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
.
 
 
N
o
 
a
r
e
a
,
 

s
e
c
t
i
o
n
,
 
o
r
 
c
o
m
p
o
n
e
n
t
 
o
f
 
f
l
o
o
r
s
,
 
r
o
o
f
s
,
 
w
a
l
l
s
,
 
c
o
l
u
m
n
s
,
 
p
i
l
a
s
t
e
r
s
,
 
o
r
 

o
t
h
e
r
 
s
t
r
u
c
t
u
r
a
l
 
e
l
e
m
e
n
t
 
w
i
l
l
 
b
e
 
a
l
l
o
w
e
d
 
t
o
 
b
e
 
l
e
f
t
 
s
t
a
n
d
i
n
g
 
w
i
t
h
o
u
t
 

s
u
f
f
i
c
i
e
n
t
 
b
r
a
c
i
n
g
,
 
s
h
o
r
i
n
g
,
 
o
r
 
l
a
t
e
r
a
l
 
s
u
p
p
o
r
t
 
t
o
 
p
r
e
v
e
n
t
 
c
o
l
l
a
p
s
e
 
o
r
 

f
a
i
l
u
r
e
 
w
h
i
l
e
 
w
o
r
k
m
e
n
 
r
e
m
o
v
e
 
d
e
b
r
i
s
 
o
r
 
p
e
r
f
o
r
m
 
o
t
h
e
r
 
w
o
r
k
 
i
n
 
t
h
e
 
i
m
m
e
d
i
a
t
e
 

a
r
e
a
.

1
.
1
0
 
 
 
R
E
L
O
C
A
T
I
O
N
S

P
e
r
f
o
r
m
 
t
h
e
 
r
e
m
o
v
a
l
 
a
n
d
 
r
e
i
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
r
e
l
o
c
a
t
e
d
 
i
t
e
m
s
 
a
s
 
i
n
d
i
c
a
t
e
d
 

w
i
t
h
 
w
o
r
k
m
e
n
 
s
k
i
l
l
e
d
 
i
n
 
t
h
e
 
t
r
a
d
e
s
 
i
n
v
o
l
v
e
d
.
 
 
R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
i
t
e
m
s
 
t
o
 

b
e
 
r
e
l
o
c
a
t
e
d
 
w
h
i
c
h
 
a
r
e
 
d
a
m
a
g
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
w
i
t
h
 
n
e
w
 
u
n
d
a
m
a
g
e
d
 
i
t
e
m
s
 

a
s
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

1
.
1
1
 
 
 
E
X
I
S
T
I
N
G
 
C
O
N
D
I
T
I
O
N
S

B
e
f
o
r
e
 
b
e
g
i
n
n
i
n
g
 
a
n
y
 
d
e
m
o
l
i
t
i
o
n
 
o
r
 
d
e
c
o
n
s
t
r
u
c
t
i
o
n
 
w
o
r
k
,
 
s
u
r
v
e
y
 
t
h
e
 
s
i
t
e
 

a
n
d
 
e
x
a
m
i
n
e
 
t
h
e
 
d
r
a
w
i
n
g
s
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
e
x
t
e
n
t
 
o
f
 
t
h
e
 

w
o
r
k
.
 
 
R
e
c
o
r
d
 
e
x
i
s
t
i
n
g
 
c
o
n
d
i
t
i
o
n
s
 
i
n
 
t
h
e
 
p
r
e
s
e
n
c
e
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
s
h
o
w
i
n
g
 
t
h
e
 
c
o
n
d
i
t
i
o
n
 
o
f
 
s
t
r
u
c
t
u
r
e
s
 
a
n
d
 
o
t
h
e
r
 
f
a
c
i
l
i
t
i
e
s
 
a
d
j
a
c
e
n
t
 

t
o
 
a
r
e
a
s
 
o
f
 
a
l
t
e
r
a
t
i
o
n
 
o
r
 
r
e
m
o
v
a
l
.
 
 
P
h
o
t
o
g
r
a
p
h
s
 
s
i
z
e
d
 
4
 
i
n
c
h
 
w
i
l
l
 
b
e
 

a
c
c
e
p
t
a
b
l
e
 
a
s
 
a
 
r
e
c
o
r
d
 
o
f
 
e
x
i
s
t
i
n
g
 
c
o
n
d
i
t
i
o
n
s
.
 
 
I
n
c
l
u
d
e
 
i
n
 
t
h
e
 
r
e
c
o
r
d
 
t
h
e
 

e
l
e
v
a
t
i
o
n
 
o
f
 
t
h
e
 
t
o
p
 
o
f
 
f
o
u
n
d
a
t
i
o
n
 
w
a
l
l
s
,
 
f
i
n
i
s
h
 
f
l
o
o
r
 
e
l
e
v
a
t
i
o
n
s
,
 

p
o
s
s
i
b
l
e
 
c
o
n
f
l
i
c
t
i
n
g
 
e
l
e
c
t
r
i
c
a
l
 
c
o
n
d
u
i
t
s
,
 
p
l
u
m
b
i
n
g
 
l
i
n
e
s
,
 
a
l
a
r
m
s
 
s
y
s
t
e
m
s
,
 

t
h
e
 
l
o
c
a
t
i
o
n
 
a
n
d
 
e
x
t
e
n
t
 
o
f
 
e
x
i
s
t
i
n
g
 
c
r
a
c
k
s
 
a
n
d
 
o
t
h
e
r
 
d
a
m
a
g
e
 
a
n
d
 

d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
s
u
r
f
a
c
e
 
c
o
n
d
i
t
i
o
n
s
 
t
h
a
t
 
e
x
i
s
t
 
p
r
i
o
r
 
t
o
 
b
e
f
o
r
e
 
s
t
a
r
t
i
n
g
 

w
o
r
k
.
 
 
I
t
 
i
s
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
t
o
 
v
e
r
i
f
y
 
a
n
d
 
d
o
c
u
m
e
n
t
 
a
l
l
 

r
e
q
u
i
r
e
d
 
o
u
t
a
g
e
s
 
w
h
i
c
h
 
w
i
l
l
 
b
e
 
r
e
q
u
i
r
e
d
 
d
u
r
i
n
g
 
t
h
e
 
c
o
u
r
s
e
 
o
f
 
w
o
r
k
,
 
a
n
d
 
t
o
 

n
o
t
e
 
t
h
e
s
e
 
o
u
t
a
g
e
s
 
o
n
 
t
h
e
 
r
e
c
o
r
d
 
d
o
c
u
m
e
n
t
.
 
 
S
u
b
m
i
t
 
s
u
r
v
e
y
 
r
e
s
u
l
t
s
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

2
.
1
 
 
 
F
I
L
L
 
M
A
T
E
R
I
A
L

a
.
 
 
C
o
m
p
l
y
 
w
i
t
h
 
e
x
c
a
v
a
t
i
n
g
,
 
b
a
c
k
f
i
l
l
i
n
g
,
 
a
n
d
 
c
o
m
p
a
c
t
i
n
g
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 

s
o
i
l
s
 
u
s
e
d
 
a
s
 
b
a
c
k
f
i
l
l
 
m
a
t
e
r
i
a
l
 
t
o
 
f
i
l
l
 
b
a
s
e
m
e
n
t
s
,
 
v
o
i
d
s
,
 
d
e
p
r
e
s
s
i
o
n
s
 

o
r
 
e
x
c
a
v
a
t
i
o
n
s
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
d
e
m
o
l
i
t
i
o
n
 
o
r
 
d
e
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 

s
t
r
u
c
t
u
r
e
s
.
 
 
F
i
l
l
 
m
a
t
e
r
i
a
l
 
s
h
a
l
l
 
b
e
 
w
a
s
t
e
 
p
r
o
d
u
c
t
s
 
f
r
o
m
 
d
e
m
o
l
i
t
i
o
n
 
o
r
 

d
e
c
o
n
s
t
r
u
c
t
i
o
n
 
u
n
t
i
l
 
a
l
l
 
w
a
s
t
e
 
a
p
p
r
o
p
r
i
a
t
e
 
f
o
r
 
t
h
i
s
 
p
u
r
p
o
s
e
 
i
s
 

c
o
n
s
u
m
e
d
.
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0
2
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0
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P
a
g
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

b
.
 
 
F
i
l
l
 
m
a
t
e
r
i
a
l
 
s
h
a
l
l
 
c
o
n
f
o
r
m
 
t
o
 
t
h
e
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
s
a
t
i
s
f
a
c
t
o
r
y
 
s
o
i
l
 

m
a
t
e
r
i
a
l
 
a
s
 
d
e
f
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 
3
1
 
0
0
 
0
0
 
E
A
R
T
H
W
O
R
K
.
 
 
I
n
 
a
d
d
i
t
i
o
n
,
 
f
i
l
l
 

m
a
t
e
r
i
a
l
 
s
h
a
l
l
 
b
e
 
f
r
e
e
 
f
r
o
m
 
r
o
o
t
s
 
a
n
d
 
o
t
h
e
r
 
o
r
g
a
n
i
c
 
m
a
t
t
e
r
,
 
t
r
a
s
h
,
 

d
e
b
r
i
s
,
 
f
r
o
z
e
n
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
t
o
n
e
s
 
l
a
r
g
e
r
 
t
h
a
n
 
2
 
i
n
c
h
e
s
 
i
n
 
a
n
y
 

d
i
m
e
n
s
i
o
n
.

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
E
X
I
S
T
I
N
G
 
F
A
C
I
L
I
T
I
E
S
 
T
O
 
B
E
 
R
E
M
O
V
E
D

I
n
s
p
e
c
t
 
a
n
d
 
e
v
a
l
u
a
t
e
 
e
x
i
s
t
i
n
g
 
s
t
r
u
c
t
u
r
e
s
 
o
n
s
i
t
e
 
f
o
r
 
r
e
u
s
e
.
 
 
E
x
i
s
t
i
n
g
 

c
o
n
s
t
r
u
c
t
i
o
n
 
s
c
h
e
d
u
l
e
d
 
t
o
 
b
e
 
r
e
m
o
v
e
d
 
f
o
r
 
r
e
u
s
e
 
s
h
a
l
l
 
b
e
 
d
i
s
a
s
s
e
m
b
l
e
d
.
 
 

D
i
s
m
a
n
t
l
e
d
 
a
n
d
 
r
e
m
o
v
e
d
 
m
a
t
e
r
i
a
l
s
 
a
r
e
 
t
o
 
b
e
 
s
e
p
a
r
a
t
e
d
,
 
s
e
t
 
a
s
i
d
e
,
 
a
n
d
 

p
r
e
p
a
r
e
d
 
a
s
 
s
p
e
c
i
f
i
e
d
,
 
a
n
d
 
s
t
o
r
e
d
 
o
r
 
d
e
l
i
v
e
r
e
d
 
t
o
 
a
 
c
o
l
l
e
c
t
i
o
n
 
p
o
i
n
t
 
f
o
r
 

r
e
u
s
e
,
 
r
e
m
a
n
u
f
a
c
t
u
r
e
,
 
r
e
c
y
c
l
i
n
g
,
 
o
r
 
o
t
h
e
r
 
d
i
s
p
o
s
a
l
,
 
a
s
 
s
p
e
c
i
f
i
e
d
.
 
 

M
a
t
e
r
i
a
l
s
 
s
h
a
l
l
 
b
e
 
d
e
s
i
g
n
a
t
e
d
 
f
o
r
 
r
e
u
s
e
 
o
n
s
i
t
e
 
w
h
e
n
e
v
e
r
 
p
o
s
s
i
b
l
e
.

3
.
1
.
1
 
 
 
S
t
r
u
c
t
u
r
e
s

a
.
 
 
R
e
m
o
v
e
 
e
x
i
s
t
i
n
g
 
s
t
r
u
c
t
u
r
e
s
 
i
n
d
i
c
a
t
e
d
 
t
o
 
o
n
e
 
f
o
o
t
 
b
e
l
o
w
 
g
r
a
d
e
.
 
 

I
n
t
e
r
i
o
r
 
w
a
l
l
s
,
 
o
t
h
e
r
 
t
h
a
n
 
r
e
t
a
i
n
i
n
g
 
w
a
l
l
s
 
a
n
d
 
p
a
r
t
i
t
i
o
n
s
,
 
s
h
a
l
l
 
b
e
 

r
e
m
o
v
e
d
 
t
o
 
o
n
e
 
f
o
o
t
 
b
e
l
o
w
 
g
r
a
d
e
 
o
r
 
t
o
 
t
o
p
 
o
f
 
c
o
n
c
r
e
t
e
 
s
l
a
b
 
o
n
 
g
r
o
u
n
d
.
 
 

B
r
e
a
k
 
u
p
 
b
a
s
e
m
e
n
t
 
s
l
a
b
s
 
t
o
 
p
e
r
m
i
t
 
d
r
a
i
n
a
g
e
.
 
 
R
e
m
o
v
e
 
s
i
d
e
w
a
l
k
s
,
 
c
u
r
b
s
,
 

g
u
t
t
e
r
s
 
a
n
d
 
s
t
r
e
e
t
 
l
i
g
h
t
 
b
a
s
e
s
 
a
s
 
i
n
d
i
c
a
t
e
d
.

3
.
1
.
2
 
 
 
U
t
i
l
i
t
i
e
s
 
a
n
d
 
R
e
l
a
t
e
d
 
E
q
u
i
p
m
e
n
t

3
.
1
.
2
.
1
 
 
 
G
e
n
e
r
a
l
 
R
e
q
u
i
r
e
m
e
n
t
s

D
o
 
n
o
t
 
i
n
t
e
r
r
u
p
t
 
e
x
i
s
t
i
n
g
 
u
t
i
l
i
t
i
e
s
 
s
e
r
v
i
n
g
 
o
c
c
u
p
i
e
d
 
o
r
 
u
s
e
d
 
f
a
c
i
l
i
t
i
e
s
,
 

e
x
c
e
p
t
 
w
h
e
n
 
a
u
t
h
o
r
i
z
e
d
 
i
n
 
w
r
i
t
i
n
g
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
D
o
 
n
o
t
 

i
n
t
e
r
r
u
p
t
 
e
x
i
s
t
i
n
g
 
u
t
i
l
i
t
i
e
s
 
e
x
c
e
p
t
 
w
h
e
n
 
a
p
p
r
o
v
e
d
 
i
n
 
w
r
i
t
i
n
g
 
a
n
d
 
t
h
e
n
 
o
n
l
y
 

a
f
t
e
r
 
t
e
m
p
o
r
a
r
y
 
u
t
i
l
i
t
y
 
s
e
r
v
i
c
e
s
 
h
a
v
e
 
b
e
e
n
 
a
p
p
r
o
v
e
d
 
a
n
d
 
p
r
o
v
i
d
e
d
.
 
 
D
o
 
n
o
t
 

b
e
g
i
n
 
d
e
m
o
l
i
t
i
o
n
 
o
r
 
d
e
c
o
n
s
t
r
u
c
t
i
o
n
 
w
o
r
k
 
u
n
t
i
l
 
a
l
l
 
u
t
i
l
i
t
y
 
d
i
s
c
o
n
n
e
c
t
i
o
n
s
 

h
a
v
e
 
b
e
e
n
 
m
a
d
e
.
 
 
S
h
u
t
 
o
f
f
 
a
n
d
 
c
a
p
 
u
t
i
l
i
t
i
e
s
 
f
o
r
 
f
u
t
u
r
e
 
u
s
e
,
 
a
s
 
i
n
d
i
c
a
t
e
d
.

3
.
1
.
2
.
2
 
 
 
D
i
s
c
o
n
n
e
c
t
i
n
g
 
E
x
i
s
t
i
n
g
 
U
t
i
l
i
t
i
e
s

R
e
m
o
v
e
 
e
x
i
s
t
i
n
g
 
u
t
i
l
i
t
i
e
s
 
u
n
c
o
v
e
r
e
d
 
b
y
 
w
o
r
k
 
a
n
d
 
t
e
r
m
i
n
a
t
e
 
i
n
 
a
 
m
a
n
n
e
r
 

c
o
n
f
o
r
m
i
n
g
 
t
o
 
t
h
e
 
n
a
t
i
o
n
a
l
l
y
 
r
e
c
o
g
n
i
z
e
d
 
c
o
d
e
 
c
o
v
e
r
i
n
g
 
t
h
e
 
s
p
e
c
i
f
i
c
 
u
t
i
l
i
t
y
 

a
n
d
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
W
h
e
n
 
u
t
i
l
i
t
y
 
l
i
n
e
s
 
a
r
e
 

e
n
c
o
u
n
t
e
r
e
d
 
b
u
t
 
a
r
e
 
n
o
t
 
i
n
d
i
c
a
t
e
d
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
,
 
n
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
p
r
i
o
r
 
t
o
 
f
u
r
t
h
e
r
 
w
o
r
k
 
i
n
 
t
h
a
t
 
a
r
e
a
.
 
 
R
e
m
o
v
e
 
m
e
t
e
r
s
 
a
n
d
 
r
e
l
a
t
e
d
 

e
q
u
i
p
m
e
n
t
 
a
n
d
 
d
e
l
i
v
e
r
 
t
o
 
a
 
l
o
c
a
t
i
o
n
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
i
n
s
t
r
u
c
t
i
o
n
s
 
o
f
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
1
.
3
 
 
 
P
a
v
i
n
g
 
a
n
d
 
S
l
a
b
s

R
e
m
o
v
e
 
g
r
o
u
n
d
 
c
o
n
c
r
e
t
e
 
a
n
d
 
a
s
p
h
a
l
t
i
c
 
c
o
n
c
r
e
t
e
 
p
a
v
i
n
g
 
a
n
d
 
s
l
a
b
s
 
i
n
c
l
u
d
i
n
g
 

a
g
g
r
e
g
a
t
e
 
b
a
s
e
 
a
s
 
i
n
d
i
c
a
t
e
d
 
t
o
 
a
 
f
u
l
l
 
d
e
p
t
h
.

3
.
1
.
4
 
 
 
C
o
n
c
r
e
t
e

S
a
w
 
c
o
n
c
r
e
t
e
 
a
l
o
n
g
 
s
t
r
a
i
g
h
t
 
l
i
n
e
s
 
t
o
 
a
 
d
e
p
t
h
 
o
f
 
a
 
m
i
n
i
m
u
m
 
2
 
i
n
c
h
.

3
.
1
.
5
 
 
 
S
t
r
u
c
t
u
r
a
l
 
S
t
e
e
l

D
i
s
m
a
n
t
l
e
 
s
t
r
u
c
t
u
r
a
l
 
s
t
e
e
l
 
a
t
 
f
i
e
l
d
 
c
o
n
n
e
c
t
i
o
n
s
 
a
n
d
 
i
n
 
a
 
m
a
n
n
e
r
 
t
h
a
t
 
w
i
l
l
 

S
E
C
T
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0
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1
 
0
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P
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5



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

p
r
e
v
e
n
t
 
b
e
n
d
i
n
g
 
o
r
 
d
a
m
a
g
e
.
 
 
S
a
l
v
a
g
e
 
f
o
r
 
r
e
c
y
c
l
e
 
s
t
r
u
c
t
u
r
a
l
 
s
t
e
e
l
,
 
s
t
e
e
l
 

j
o
i
s
t
s
,
 
g
i
r
d
e
r
s
,
 
a
n
g
l
e
s
,
 
p
l
a
t
e
s
,
 
c
o
l
u
m
n
s
 
a
n
d
 
s
h
a
p
e
s
.
 
 
F
l
a
m
e
-
c
u
t
t
i
n
g
 

t
o
r
c
h
e
s
 
a
r
e
 
p
e
r
m
i
t
t
e
d
 
w
h
e
n
 
o
t
h
e
r
 
m
e
t
h
o
d
s
 
o
f
 
d
i
s
m
a
n
t
l
i
n
g
 
a
r
e
 
n
o
t
 
p
r
a
c
t
i
c
a
l
.
 
 

T
r
a
n
s
p
o
r
t
 
s
t
e
e
l
 
j
o
i
s
t
s
 
a
n
d
 
g
i
r
d
e
r
s
 
a
s
 
w
h
o
l
e
 
u
n
i
t
s
 
a
n
d
 
n
o
t
 
d
i
s
m
a
n
t
l
e
d
.
 
 

T
r
a
n
s
p
o
r
t
 
s
t
r
u
c
t
u
r
a
l
 
s
t
e
e
l
 
s
h
a
p
e
s
 
t
o
 
a
 
d
e
s
i
g
n
a
t
e
d
 
a
r
e
a
 
a
s
 
d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
s
t
a
c
k
e
d
 
a
c
c
o
r
d
i
n
g
 
t
o
 
s
i
z
e
,
 
t
y
p
e
 
o
f
 
m
e
m
b
e
r
 
a
n
d
 
l
e
n
g
t
h
,
 

a
n
d
 
s
t
o
r
e
d
 
o
f
f
 
t
h
e
 
g
r
o
u
n
d
,
 
p
r
o
t
e
c
t
e
d
 
f
r
o
m
 
t
h
e
 
w
e
a
t
h
e
r
.

3
.
1
.
6
 
 
 
M
i
s
c
e
l
l
a
n
e
o
u
s
 
M
e
t
a
l

S
a
l
v
a
g
e
 
s
h
o
p
-
f
a
b
r
i
c
a
t
e
d
 
i
t
e
m
s
 
s
u
c
h
 
a
s
 
a
c
c
e
s
s
 
d
o
o
r
s
 
a
n
d
 
f
r
a
m
e
s
,
 
s
t
e
e
l
 

g
r
a
t
i
n
g
s
,
 
m
e
t
a
l
 
l
a
d
d
e
r
s
,
 
w
i
r
e
 
m
e
s
h
 
p
a
r
t
i
t
i
o
n
s
,
 
m
e
t
a
l
 
r
a
i
l
i
n
g
s
,
 
m
e
t
a
l
 

w
i
n
d
o
w
s
 
a
n
d
 
s
i
m
i
l
a
r
 
i
t
e
m
s
 
a
s
 
w
h
o
l
e
 
u
n
i
t
s
.
 
 
R
e
c
y
c
l
e
 
s
c
r
a
p
 
m
e
t
a
l
 
a
s
 
p
a
r
t
 
o
f
 

d
e
m
o
l
i
t
i
o
n
 
a
n
d
 
d
e
c
o
n
s
t
r
u
c
t
i
o
n
 
o
p
e
r
a
t
i
o
n
s
.
 
 
P
r
o
v
i
d
e
 
s
e
p
a
r
a
t
e
 
c
o
n
t
a
i
n
e
r
s
 
t
o
 

c
o
l
l
e
c
t
 
s
c
r
a
p
 
m
e
t
a
l
 
a
n
d
 
t
r
a
n
s
p
o
r
t
 
t
o
 
a
 
s
c
r
a
p
 
m
e
t
a
l
 
c
o
l
l
e
c
t
i
o
n
 
o
r
 
r
e
c
y
c
l
i
n
g
 

f
a
c
i
l
i
t
y
,
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
W
a
s
t
e
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
.

3
.
1
.
7
 
 
 
M
e
c
h
a
n
i
c
a
l
 
E
q
u
i
p
m
e
n
t
 
a
n
d
 
F
i
x
t
u
r
e
s

D
i
s
c
o
n
n
e
c
t
 
m
e
c
h
a
n
i
c
a
l
 
h
a
r
d
w
a
r
e
 
a
t
 
t
h
e
 
n
e
a
r
e
s
t
 
c
o
n
n
e
c
t
i
o
n
 
t
o
 
e
x
i
s
t
i
n
g
 

s
e
r
v
i
c
e
s
 
t
o
 
r
e
m
a
i
n
,
 
u
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e
 
n
o
t
e
d
.
 
 
D
i
s
c
o
n
n
e
c
t
 
m
e
c
h
a
n
i
c
a
l
 

e
q
u
i
p
m
e
n
t
 
a
n
d
 
f
i
x
t
u
r
e
s
 
a
t
 
f
i
t
t
i
n
g
s
.
 
 
R
e
m
o
v
e
 
s
e
r
v
i
c
e
 
v
a
l
v
e
s
 
a
t
t
a
c
h
e
d
 
t
o
 
t
h
e
 

u
n
i
t
.
 
 
S
a
l
v
a
g
e
 
e
a
c
h
 
i
t
e
m
 
o
f
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
f
i
x
t
u
r
e
s
 
a
s
 
a
 
w
h
o
l
e
 
u
n
i
t
;
 

l
i
s
t
e
d
,
 
i
n
d
e
x
e
d
,
 
t
a
g
g
e
d
,
 
a
n
d
 
s
t
o
r
e
d
.
 
 
S
a
l
v
a
g
e
 
e
a
c
h
 
u
n
i
t
 
w
i
t
h
 
i
t
s
 
n
o
r
m
a
l
 

o
p
e
r
a
t
i
n
g
 
a
u
x
i
l
i
a
r
y
 
e
q
u
i
p
m
e
n
t
.
 
 
T
r
a
n
s
p
o
r
t
 
s
a
l
v
a
g
e
d
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
f
i
x
t
u
r
e
s
,
 

i
n
c
l
u
d
i
n
g
 
m
o
t
o
r
s
 
a
n
d
 
m
a
c
h
i
n
e
s
,
 
t
o
 
a
 
d
e
s
i
g
n
a
t
e
d
 
s
t
o
r
a
g
e
 
a
r
e
a
 
a
s
 
d
i
r
e
c
t
e
d
 
b
y
 

t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
D
o
 
n
o
t
 
r
e
m
o
v
e
 
e
q
u
i
p
m
e
n
t
 
u
n
t
i
l
 
a
p
p
r
o
v
e
d
.
 
 
D
o
 
n
o
t
 

o
f
f
e
r
 
l
o
w
-
e
f
f
i
c
i
e
n
c
y
 
e
q
u
i
p
m
e
n
t
 
f
o
r
 
r
e
u
s
e
.

3
.
1
.
7
.
1
 
 
 
P
r
e
p
a
r
a
t
i
o
n
 
f
o
r
 
S
t
o
r
a
g
e

R
e
m
o
v
e
 
w
a
t
e
r
,
 
d
i
r
t
,
 
d
u
s
t
,
 
a
n
d
 
f
o
r
e
i
g
n
 
m
a
t
t
e
r
 
f
r
o
m
 
u
n
i
t
s
;
 
t
a
n
k
s
,
 
p
i
p
i
n
g
 
a
n
d
 

f
i
x
t
u
r
e
s
 
s
h
a
l
l
 
b
e
 
d
r
a
i
n
e
d
;
 
i
n
t
e
r
i
o
r
s
,
 
i
f
 
p
r
e
v
i
o
u
s
l
y
 
u
s
e
d
 
t
o
 
s
t
o
r
e
 

f
l
a
m
m
a
b
l
e
,
 
e
x
p
l
o
s
i
v
e
,
 
o
r
 
o
t
h
e
r
 
d
a
n
g
e
r
o
u
s
 
l
i
q
u
i
d
s
,
 
s
h
a
l
l
 
b
e
 
s
t
e
a
m
 
c
l
e
a
n
e
d
.
 
 

S
e
a
l
 
o
p
e
n
i
n
g
s
 
w
i
t
h
 
c
a
p
s
,
 
p
l
a
t
e
s
,
 
o
r
 
p
l
u
g
s
.
 
 
S
e
c
u
r
e
 
m
o
t
o
r
s
 
a
t
t
a
c
h
e
d
 
b
y
 

f
l
e
x
i
b
l
e
 
c
o
n
n
e
c
t
i
o
n
s
 
t
o
 
t
h
e
 
u
n
i
t
.
 
 
C
h
a
n
g
e
 
l
u
b
r
i
c
a
t
i
n
g
 
s
y
s
t
e
m
s
 
w
i
t
h
 
t
h
e
 

p
r
o
p
e
r
 
o
i
l
 
o
r
 
g
r
e
a
s
e
.

3
.
1
.
7
.
2
 
 
 
F
i
x
t
u
r
e
s
,
 
M
o
t
o
r
s
 
a
n
d
 
M
a
c
h
i
n
e
s

R
e
m
o
v
e
 
a
n
d
 
s
a
l
v
a
g
e
 
f
i
x
t
u
r
e
s
,
 
m
o
t
o
r
s
 
a
n
d
 
m
a
c
h
i
n
e
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
p
l
u
m
b
i
n
g
,
 

h
e
a
t
i
n
g
,
 
a
i
r
 
c
o
n
d
i
t
i
o
n
i
n
g
,
 
r
e
f
r
i
g
e
r
a
t
i
o
n
,
 
a
n
d
 
o
t
h
e
r
 
m
e
c
h
a
n
i
c
a
l
 
s
y
s
t
e
m
 

i
n
s
t
a
l
l
a
t
i
o
n
s
.
 
 
S
a
l
v
a
g
e
,
 
b
o
x
 
a
n
d
 
s
t
o
r
e
 
a
u
x
i
l
i
a
r
y
 
u
n
i
t
s
 
a
n
d
 
a
c
c
e
s
s
o
r
i
e
s
 

w
i
t
h
 
t
h
e
 
m
a
i
n
 
m
o
t
o
r
 
a
n
d
 
m
a
c
h
i
n
e
s
.
 
 
T
a
g
 
s
a
l
v
a
g
e
d
 
i
t
e
m
s
 
f
o
r
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
,
 

s
t
o
r
a
g
e
,
 
a
n
d
 
p
r
o
t
e
c
t
i
o
n
 
f
r
o
m
 
d
a
m
a
g
e
.

3
.
1
.
8
 
 
 
E
l
e
c
t
r
i
c
a
l
 
E
q
u
i
p
m
e
n
t
 
a
n
d
 
F
i
x
t
u
r
e
s

S
a
l
v
a
g
e
 
m
o
t
o
r
s
,
 
m
o
t
o
r
 
c
o
n
t
r
o
l
l
e
r
s
,
 
a
n
d
 
o
p
e
r
a
t
i
n
g
 
a
n
d
 
c
o
n
t
r
o
l
 
e
q
u
i
p
m
e
n
t
 

t
h
a
t
 
a
r
e
 
a
t
t
a
c
h
e
d
 
t
o
 
t
h
e
 
d
r
i
v
e
n
 
e
q
u
i
p
m
e
n
t
.
 
 
S
a
l
v
a
g
e
 
w
i
r
i
n
g
 
s
y
s
t
e
m
s
 
a
n
d
 

c
o
m
p
o
n
e
n
t
s
.
 
 
B
o
x
 
l
o
o
s
e
 
i
t
e
m
s
 
a
n
d
 
t
a
g
 
f
o
r
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
.
 
 
D
i
s
c
o
n
n
e
c
t
 

p
r
i
m
a
r
y
,
 
s
e
c
o
n
d
a
r
y
,
 
c
o
n
t
r
o
l
,
 
c
o
m
m
u
n
i
c
a
t
i
o
n
,
 
a
n
d
 
s
i
g
n
a
l
 
c
i
r
c
u
i
t
s
 
a
t
 
t
h
e
 

p
o
i
n
t
 
o
f
 
a
t
t
a
c
h
m
e
n
t
 
t
o
 
t
h
e
i
r
 
d
i
s
t
r
i
b
u
t
i
o
n
 
s
y
s
t
e
m
.

3
.
1
.
8
.
1
 
 
 
F
i
x
t
u
r
e
s

R
e
m
o
v
e
 
a
n
d
 
s
a
l
v
a
g
e
 
e
l
e
c
t
r
i
c
a
l
 
f
i
x
t
u
r
e
s
.
 
 
S
a
l
v
a
g
e
 
u
n
p
r
o
t
e
c
t
e
d
 
g
l
a
s
s
w
a
r
e
 

f
r
o
m
 
t
h
e
 
f
i
x
t
u
r
e
 
a
n
d
 
s
a
l
v
a
g
e
 
s
e
p
a
r
a
t
e
l
y
.
 
 
S
a
l
v
a
g
e
 
i
n
c
a
n
d
e
s
c
e
n
t
,
 

m
e
r
c
u
r
y
-
v
a
p
o
r
,
 
a
n
d
 
f
l
u
o
r
e
s
c
e
n
t
 
l
a
m
p
s
 
a
n
d
 
f
l
u
o
r
e
s
c
e
n
t
 
b
a
l
l
a
s
t
s
 
m
a
n
u
f
a
c
t
u
r
e
d
 

S
E
C
T
I
O
N
 
0
2
 
4
1
 
0
0
 
 
P
a
g
e
 
6



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

p
r
i
o
r
 
t
o
 
1
9
7
8
,
 
b
o
x
e
d
 
a
n
d
 
t
a
g
g
e
d
 
f
o
r
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
,
 
a
n
d
 
p
r
o
t
e
c
t
e
d
 
f
r
o
m
 

b
r
e
a
k
a
g
e
.

3
.
1
.
8
.
2
 
 
 
E
l
e
c
t
r
i
c
a
l
 
D
e
v
i
c
e
s

R
e
m
o
v
e
 
a
n
d
 
s
a
l
v
a
g
e
 
s
w
i
t
c
h
e
s
,
 
s
w
i
t
c
h
g
e
a
r
,
 
t
r
a
n
s
f
o
r
m
e
r
s
,
 
c
o
n
d
u
c
t
o
r
s
 

i
n
c
l
u
d
i
n
g
 
w
i
r
e
 
a
n
d
 
n
o
n
m
e
t
a
l
l
i
c
 
s
h
e
a
t
h
e
d
 
a
n
d
 
f
l
e
x
i
b
l
e
 
a
r
m
o
r
e
d
 
c
a
b
l
e
,
 

r
e
g
u
l
a
t
o
r
s
,
 
m
e
t
e
r
s
,
 
i
n
s
t
r
u
m
e
n
t
s
,
 
p
l
a
t
e
s
,
 
c
i
r
c
u
i
t
 
b
r
e
a
k
e
r
s
,
 
p
a
n
e
l
b
o
a
r
d
s
,
 

o
u
t
l
e
t
 
b
o
x
e
s
,
 
a
n
d
 
s
i
m
i
l
a
r
 
i
t
e
m
s
.
 
 
B
o
x
 
a
n
d
 
t
a
g
 
t
h
e
s
e
 
i
t
e
m
s
 
f
o
r
 

i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
a
c
c
o
r
d
i
n
g
 
t
o
 
t
y
p
e
 
a
n
d
 
s
i
z
e
.

3
.
1
.
8
.
3
 
 
 
W
i
r
i
n
g
 
D
u
c
t
s
 
o
r
 
T
r
o
u
g
h
s

R
e
m
o
v
e
 
a
n
d
 
s
a
l
v
a
g
e
 
w
i
r
i
n
g
 
d
u
c
t
s
 
o
r
 
t
r
o
u
g
h
s
.
 
 
D
i
s
m
a
n
t
l
e
 
p
l
u
g
-
i
n
 
d
u
c
t
s
 
a
n
d
 

w
i
r
i
n
g
 
t
r
o
u
g
h
s
 
i
n
t
o
 
u
n
i
t
 
l
e
n
g
t
h
s
.
 
 
R
e
m
o
v
e
 
p
l
u
g
-
i
n
 
o
r
 
d
i
s
c
o
n
n
e
c
t
i
n
g
 
d
e
v
i
c
e
s
 

f
r
o
m
 
t
h
e
 
b
u
s
w
a
y
 
a
n
d
 
s
t
o
r
e
 
s
e
p
a
r
a
t
e
l
y
.

3
.
1
.
8
.
4
 
 
 
C
o
n
d
u
i
t
 
a
n
d
 
M
i
s
c
e
l
l
a
n
e
o
u
s
 
I
t
e
m
s

S
a
l
v
a
g
e
 
c
o
n
d
u
i
t
 
e
x
c
e
p
t
 
w
h
e
r
e
 
e
m
b
e
d
d
e
d
 
i
n
 
c
o
n
c
r
e
t
e
 
o
r
 
m
a
s
o
n
r
y
.
 
 
C
o
n
s
i
d
e
r
 

c
o
r
r
o
d
e
d
,
 
b
e
n
t
,
 
o
r
 
d
a
m
a
g
e
d
 
c
o
n
d
u
i
t
 
a
s
 
s
c
r
a
p
 
m
e
t
a
l
.
 
 
S
o
r
t
 
s
t
r
a
i
g
h
t
 
a
n
d
 

u
n
d
a
m
a
g
e
d
 
l
e
n
g
t
h
s
 
o
f
 
c
o
n
d
u
i
t
 
a
c
c
o
r
d
i
n
g
 
t
o
 
s
i
z
e
 
a
n
d
 
t
y
p
e
.
 
 
C
l
a
s
s
i
f
y
 

s
u
p
p
o
r
t
s
,
 
k
n
o
b
s
,
 
t
u
b
e
s
,
 
c
l
e
a
t
s
,
 
a
n
d
 
s
t
r
a
p
s
 
a
s
 
d
e
b
r
i
s
 
t
o
 
b
e
 
r
e
m
o
v
e
d
 
a
n
d
 

d
i
s
p
o
s
e
d
.

3
.
1
.
9
 
 
 
I
t
e
m
s
 
W
i
t
h
 
U
n
i
q
u
e
/
R
e
g
u
l
a
t
e
d
 
D
i
s
p
o
s
a
l
 
R
e
q
u
i
r
e
m
e
n
t
s

R
e
m
o
v
e
 
a
n
d
 
d
i
s
p
o
s
e
 
o
f
 
i
t
e
m
s
 
w
i
t
h
 
u
n
i
q
u
e
 
o
r
 
r
e
g
u
l
a
t
e
d
 
d
i
s
p
o
s
a
l
 
r
e
q
u
i
r
e
m
e
n
t
s
 

i
n
 
t
h
e
 
m
a
n
n
e
r
 
d
i
c
t
a
t
e
d
 
b
y
 
l
a
w
 
o
r
 
i
n
 
t
h
e
 
m
o
s
t
 
e
n
v
i
r
o
n
m
e
n
t
a
l
l
y
 
r
e
s
p
o
n
s
i
b
l
e
 

m
a
n
n
e
r
.

3
.
1
.
1
0
 
 
 
W
e
l
l
 
D
e
c
o
m
m
i
s
s
i
o
n
i
n
g
/
A
b
a
n
d
o
n
m
e
n
t
 
R
e
c
o
r
d
s

S
u
b
m
i
t
 
a
 
w
e
l
l
 
d
e
c
o
m
m
i
s
s
i
o
n
i
n
g
/
a
b
a
n
d
o
n
m
e
n
t
 
r
e
c
o
r
d
,
 
f
o
r
 
e
a
c
h
 
w
e
l
l
,
 
o
r
 
t
e
s
t
 

h
o
l
e
 
a
b
a
n
d
o
n
e
d
,
 
w
i
t
h
i
n
 
3
0
 
w
o
r
k
i
n
g
 
d
a
y
s
 
o
f
 
t
h
e
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 

a
b
a
n
d
o
n
m
e
n
t
 
p
r
o
c
e
d
u
r
e
.
 
 
I
n
c
l
u
d
e
 
i
n
 
d
e
c
o
m
m
i
s
s
i
o
n
i
n
g
/
a
b
a
n
d
o
n
m
e
n
t
 
r
e
c
o
r
d
s
,
 
a
s
 

a
 
m
i
n
i
m
u
m
,
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

a
.
 
 
P
r
o
j
e
c
t
 
n
a
m
e
.

b
.
 
 
W
e
l
l
 
o
r
 
t
e
s
t
 
h
o
l
e
 
n
u
m
b
e
r
.

c
.
 
 
W
e
l
l
/
b
o
r
i
n
g
 
l
o
c
a
t
i
o
n
,
 
d
e
p
t
h
 
a
n
d
 
d
i
a
m
e
t
e
r
.

d
.
 
 
D
a
t
e
 
o
f
 
d
e
c
o
m
m
i
s
s
i
o
n
i
n
g
/
a
b
a
n
d
o
n
m
e
n
t
.

e
.
 
 
M
e
t
h
o
d
 
o
f
 
d
e
c
o
m
m
i
s
s
i
o
n
i
n
g
/
a
b
a
n
d
o
n
m
e
n
t
.

f
.
 
 
A
l
l
 
m
a
t
e
r
i
a
l
s
 
u
s
e
d
 
i
n
 
t
h
e
 
d
e
c
o
m
m
i
s
s
i
o
n
i
n
g
/
a
b
a
n
d
o
n
m
e
n
t
 
p
r
o
c
e
d
u
r
e
 
a
n
d
 

t
h
e
 
i
n
t
e
r
v
a
l
 
i
n
 
w
h
i
c
h
 
t
e
s
t
 
m
a
t
e
r
i
a
l
s
 
w
e
r
e
 
p
l
a
c
e
d
.

g
.
 
 
C
a
s
i
n
g
,
 
a
n
d
 
o
r
 
o
t
h
e
r
 
i
t
e
m
s
 
l
e
f
t
 
i
n
 
h
o
l
e
 
b
y
 
d
e
p
t
h
,
 
d
e
s
c
r
i
p
t
i
o
n
,
 
a
n
d
 

c
o
m
p
o
s
i
t
i
o
n
.

h
.
 
 
D
e
s
c
r
i
p
t
i
o
n
 
a
n
d
 
t
o
t
a
l
 
q
u
a
n
t
i
t
y
 
o
f
 
g
r
o
u
t
 
u
s
e
d
 
i
n
i
t
i
a
l
l
y
.

i
.
 
 
D
e
s
c
r
i
p
t
i
o
n
 
a
n
d
 
d
a
i
l
y
 
q
u
a
n
t
i
t
i
e
s
 
o
f
 
g
r
o
u
t
 
u
s
e
d
 
t
o
 
c
o
m
p
e
n
s
a
t
e
 
f
o
r
 

s
e
t
t
l
e
m
e
n
t
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

j
.
 
 
W
a
t
e
r
 
o
r
 
m
u
d
 
l
e
v
e
l
 
(
s
p
e
c
i
f
y
)
 
p
r
i
o
r
 
t
o
 
g
r
o
u
t
i
n
g
 
a
n
d
 
d
a
t
e
 
m
e
a
s
u
r
e
d
.

k
.
 
 
T
h
e
 
r
e
a
s
o
n
 
f
o
r
 
d
e
c
o
m
m
i
s
s
i
o
n
i
n
g
/
a
b
a
n
d
o
n
m
e
n
t
 
o
f
 
t
h
e
 
m
o
n
i
t
o
r
i
n
g
 
w
e
l
l
/
t
e
s
t
 

h
o
l
e
.

3
.
2
 
 
 
C
O
N
C
U
R
R
E
N
T
 
E
A
R
T
H
-
M
O
V
I
N
G
 
O
P
E
R
A
T
I
O
N
S

D
o
 
n
o
t
 
b
e
g
i
n
 
e
x
c
a
v
a
t
i
o
n
,
 
f
i
l
l
i
n
g
,
 
a
n
d
 
o
t
h
e
r
 
e
a
r
t
h
-
m
o
v
i
n
g
 
o
p
e
r
a
t
i
o
n
s
 
t
h
a
t
 

a
r
e
 
s
e
q
u
e
n
t
i
a
l
 
t
o
 
d
e
m
o
l
i
t
i
o
n
 
o
r
 
d
e
c
o
n
s
t
r
u
c
t
i
o
n
 
w
o
r
k
 
i
n
 
a
r
e
a
s
 
o
c
c
u
p
i
e
d
 
b
y
 

s
t
r
u
c
t
u
r
e
s
 
t
o
 
b
e
 
d
e
m
o
l
i
s
h
e
d
 
o
r
 
d
e
c
o
n
s
t
r
u
c
t
e
d
 
u
n
t
i
l
 
a
l
l
 
d
e
m
o
l
i
t
i
o
n
 
a
n
d
 

d
e
c
o
n
s
t
r
u
c
t
i
o
n
 
i
n
 
t
h
e
 
a
r
e
a
 
h
a
s
 
b
e
e
n
 
c
o
m
p
l
e
t
e
d
 
a
n
d
 
d
e
b
r
i
s
 
r
e
m
o
v
e
d
.
 
 
F
i
l
l
 

h
o
l
e
s
,
 
o
p
e
n
 
b
a
s
e
m
e
n
t
s
 
a
n
d
 
o
t
h
e
r
 
h
a
z
a
r
d
o
u
s
 
o
p
e
n
i
n
g
s
.

3
.
3
 
 
 
D
I
S
P
O
S
I
T
I
O
N
 
O
F
 
M
A
T
E
R
I
A
L

3
.
3
.
1
 
 
 
T
i
t
l
e
 
t
o
 
M
a
t
e
r
i
a
l
s

T
i
t
l
e
 
t
o
 
m
a
t
e
r
i
a
l
s
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
d
e
m
o
l
i
t
i
o
n
 
a
n
d
 
d
e
c
o
n
s
t
r
u
c
t
i
o
n
,
 
a
n
d
 

m
a
t
e
r
i
a
l
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
t
o
 
b
e
 
r
e
m
o
v
e
d
,
 
i
s
 
v
e
s
t
e
d
 
i
n
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
u
p
o
n
 

a
p
p
r
o
v
a
l
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
d
e
m
o
l
i
t
i
o
n
,
 

d
e
c
o
n
s
t
r
u
c
t
i
o
n
,
 
a
n
d
 
r
e
m
o
v
a
l
 
p
r
o
c
e
d
u
r
e
s
,
 
a
n
d
 
a
u
t
h
o
r
i
z
a
t
i
o
n
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
t
o
 
b
e
g
i
n
 
d
e
m
o
l
i
t
i
o
n
 
a
n
d
 
d
e
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
T
h
e
 

G
o
v
e
r
n
m
e
n
t
 
w
i
l
l
 
n
o
t
 
b
e
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
t
h
e
 
c
o
n
d
i
t
i
o
n
 
o
r
 
l
o
s
s
 
o
f
,
 
o
r
 
d
a
m
a
g
e
 

t
o
,
 
s
u
c
h
 
p
r
o
p
e
r
t
y
 
a
f
t
e
r
 
c
o
n
t
r
a
c
t
 
a
w
a
r
d
.
 
 
S
h
o
w
i
n
g
 
f
o
r
 
s
a
l
e
 
o
r
 
s
e
l
l
i
n
g
 

m
a
t
e
r
i
a
l
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
o
n
 
s
i
t
e
 
i
s
 
p
r
o
h
i
b
i
t
e
d
.

3
.
4
 
 
 
C
L
E
A
N
U
P

R
e
m
o
v
e
 
a
n
d
 
t
r
a
n
s
p
o
r
t
 
t
h
e
 
d
e
b
r
i
s
 
i
n
 
a
 
m
a
n
n
e
r
 
t
h
a
t
 
p
r
e
v
e
n
t
s
 
s
p
i
l
l
a
g
e
 
o
n
 

s
t
r
e
e
t
s
 
o
r
 
a
d
j
a
c
e
n
t
 
a
r
e
a
s
.
 
 
A
p
p
l
y
 
l
o
c
a
l
 
r
e
g
u
l
a
t
i
o
n
s
 
r
e
g
a
r
d
i
n
g
 
h
a
u
l
i
n
g
 
a
n
d
 

d
i
s
p
o
s
a
l
.

3
.
5
 
 
 
D
I
S
P
O
S
A
L
 
O
F
 
R
E
M
O
V
E
D
 
M
A
T
E
R
I
A
L
S

3
.
5
.
1
 
 
 
R
e
g
u
l
a
t
i
o
n
 
o
f
 
R
e
m
o
v
e
d
 
M
a
t
e
r
i
a
l
s

D
i
s
p
o
s
e
 
o
f
 
d
e
b
r
i
s
,
 
r
u
b
b
i
s
h
,
 
s
c
r
a
p
,
 
a
n
d
 
o
t
h
e
r
 
n
o
n
s
a
l
v
a
g
e
a
b
l
e
 
m
a
t
e
r
i
a
l
s
 

r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
r
e
m
o
v
a
l
 
o
p
e
r
a
t
i
o
n
s
 
w
i
t
h
 
a
l
l
 
a
p
p
l
i
c
a
b
l
e
 
f
e
d
e
r
a
l
,
 
s
t
a
t
e
 
a
n
d
 

l
o
c
a
l
 
r
e
g
u
l
a
t
i
o
n
s
 
a
s
 
c
o
n
t
r
a
c
t
u
a
l
l
y
 
s
p
e
c
i
f
i
e
d
.
 
 
S
t
o
r
a
g
e
 
o
f
 
r
e
m
o
v
e
d
 

m
a
t
e
r
i
a
l
s
 
o
n
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
i
s
 
p
r
o
h
i
b
i
t
e
d
.

3
.
5
.
2
 
 
 
B
u
r
n
i
n
g
 
o
n
 
P
r
o
j
e
c
t
 
S
i
t
e

B
u
r
n
i
n
g
 
o
f
 
m
a
t
e
r
i
a
l
s
 
r
e
m
o
v
e
d
 
f
r
o
m
 
d
e
m
o
l
i
s
h
e
d
 
a
n
d
 
d
e
c
o
n
s
t
r
u
c
t
e
d
 
s
t
r
u
c
t
u
r
e
s
 

w
i
l
l
 
n
o
t
 
b
e
 
p
e
r
m
i
t
t
e
d
.

3
.
5
.
3
 
 
 
R
e
m
o
v
a
l
 
t
o
 
S
p
o
i
l
 
A
r
e
a
s
 
o
n
 
P
r
o
j
e
c
t
 
S
i
t
e

T
r
a
n
s
p
o
r
t
 
n
o
n
c
o
m
b
u
s
t
i
b
l
e
 
m
a
t
e
r
i
a
l
s
 
r
e
m
o
v
e
d
 
f
r
o
m
 
d
e
m
o
l
i
t
i
o
n
 
a
n
d
 

d
e
c
o
n
s
t
r
u
c
t
i
o
n
 
s
t
r
u
c
t
u
r
e
s
 
t
o
 
d
e
s
i
g
n
a
t
e
d
 
s
p
o
i
l
 
a
r
e
a
s
 
o
n
 
s
i
t
e
.

3
.
5
.
4
 
 
 
R
e
m
o
v
a
l
 
f
r
o
m
 
P
r
o
j
e
c
t
 
S
i
t
e

T
r
a
n
s
p
o
r
t
 
w
a
s
t
e
 
m
a
t
e
r
i
a
l
s
 
r
e
m
o
v
e
d
 
f
r
o
m
 
d
e
m
o
l
i
s
h
e
d
 
a
n
d
 
d
e
c
o
n
s
t
r
u
c
t
e
d
 

s
t
r
u
c
t
u
r
e
s
,
 
e
x
c
e
p
t
 
w
a
s
t
e
 
s
o
i
l
,
 
f
r
o
m
 
t
h
e
 
s
i
t
e
 
f
o
r
 
l
e
g
a
l
 
d
i
s
p
o
s
a
l
.
 
 
D
i
s
p
o
s
e
 

o
f
 
w
a
s
t
e
 
s
o
i
l
 
a
s
 
d
i
r
e
c
t
e
d
.

 
 
 
 
 
 
 
-
-
 
E
n
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o
f
 
S
e
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t
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
0
2
 
5
6
 
1
3

W
A
S
T
E
 
C
O
N
T
A
I
N
M
E
N
T
 
G
E
O
M
E
M
B
R
A
N
E

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
R
E
F
E
R
E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
m
 
a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 

e
x
t
e
n
t
 
r
e
f
e
r
e
n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
t
e
x
t
 
b
y
 

t
h
e
 
b
a
s
i
c
 
d
e
s
i
g
n
a
t
i
o
n
 
o
n
l
y
.

A
S
T
M
 
I
N
T
E
R
N
A
T
I
O
N
A
L
 
(
A
S
T
M
)

A
S
T
M
 
D
1
0
0
4

(
2
0
1
3
)
 
I
n
i
t
i
a
l
 
T
e
a
r
 
R
e
s
i
s
t
a
n
c
e
 
o
f
 
P
l
a
s
t
i
c
 

F
i
l
m
 
a
n
d
 
S
h
e
e
t
i
n
g

A
S
T
M
 
D
1
5
0
5

(
2
0
1
8
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
 
f
o
r
 
D
e
n
s
i
t
y
 
o
f
 

P
l
a
s
t
i
c
s
 
b
y
 
t
h
e
 
D
e
n
s
i
t
y
-
G
r
a
d
i
e
n
t
 
T
e
c
h
n
i
q
u
e

A
S
T
M
 
D
1
6
0
3

(
2
0
1
4
)
 
C
a
r
b
o
n
 
B
l
a
c
k
 
C
o
n
t
e
n
t
 
i
n
 
O
l
e
f
i
n
 

P
l
a
s
t
i
c
s

A
S
T
M
 
D
3
8
9
5

(
2
0
1
4
)
 
O
x
i
d
a
t
i
v
e
-
I
n
d
u
c
t
i
o
n
 
T
i
m
e
 
o
f
 

P
o
l
y
o
l
e
f
i
n
s
 
b
y
 
D
i
f
f
e
r
e
n
t
i
a
l
 
S
c
a
n
n
i
n
g
 

C
a
l
o
r
i
m
e
t
r
y

A
S
T
M
 
D
4
2
1
3

(
2
0
0
8
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
 
f
o
r
 
S
c
r
u
b
 

R
e
s
i
s
t
a
n
c
e
 
o
f
 
P
a
i
n
t
s
 
b
y
 
A
b
r
a
s
i
o
n
 
W
e
i
g
h
t
 

L
o
s
s

A
S
T
M
 
D
4
2
1
8

(
2
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1
5
)
 
D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
C
a
r
b
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n
 
B
l
a
c
k
 

C
o
n
t
e
n
t
 
i
n
 
P
o
l
y
e
t
h
y
l
e
n
e
 
C
o
m
p
o
u
n
d
s
 
b
y
 
t
h
e
 

M
u
f
f
l
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F
u
r
n
a
c
e
 
T
e
c
h
n
i
q
u
e

A
S
T
M
 
D
4
8
3
3

(
2
0
0
0
e
1
)
 
I
n
d
e
x
 
P
u
n
c
t
u
r
e
 
R
e
s
i
s
t
a
n
c
e
 
o
f
 

G
e
o
t
e
x
t
i
l
e
s
,
 
G
e
o
m
e
m
b
r
a
n
e
s
,
 
a
n
d
 
R
e
l
a
t
e
d
 

P
r
o
d
u
c
t
s

A
S
T
M
 
D
5
3
2
3
 
R
E
V
 
A

(
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)
 
S
t
a
n
d
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d
 
P
r
a
c
t
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c
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f
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D
e
t
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r
m
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n
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o
f
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S
e
c
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t
 
M
o
d
u
l
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s
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r
 
P
o
l
y
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y
l
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G
e
o
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b
r
a
n
e
s

A
S
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r
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r
a
c
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R
e
s
i
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c
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P
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U
s
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n
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N
o
t
c
h
e
d
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o
n
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e
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i
l
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L
o
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T
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c
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E
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t
h
e
 
D
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s
p
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o
f
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r
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c
k
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e
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r
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T
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A
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T
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T
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G
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h
e
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v
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A
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n
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o
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e
f
i
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G
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9
7
)
 
O
x
i
d
a
t
i
v
e
 
I
n
d
u
c
t
i
o
n
 
T
i
m
e
 
o
f
 

P
o
l
y
o
l
e
f
i
n
 
G
e
o
s
y
n
t
h
e
t
i
c
s
 
b
y
 
H
i
g
h
-
P
r
e
s
s
u
r
e
 

D
i
f
f
e
r
e
n
t
i
a
l
 
S
c
a
n
n
i
n
g
 
C
a
l
o
r
i
m
e
t
r
y

A
S
T
M
 
D
5
9
9
4

(
1
9
9
8
;
 
R
 
2
0
0
3
)
 
M
e
a
s
u
r
i
n
g
 
C
o
r
e
 
T
h
i
c
k
n
e
s
s
 
o
f
 

T
e
x
t
u
r
e
d
 
G
e
o
m
e
m
b
r
a
n
e

A
S
T
M
 
D
6
3
8

(
2
0
1
4
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
 
f
o
r
 
T
e
n
s
i
l
e
 

P
r
o
p
e
r
t
i
e
s
 
o
f
 
P
l
a
s
t
i
c
s

A
S
T
M
 
D
6
3
9
2

(
2
0
1
2
;
 
R
 
2
0
1
8
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
 
f
o
r
 

D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
I
n
t
e
g
r
i
t
y
 
o
f
 
N
o
n
r
e
i
n
f
o
r
c
e
d
 

G
e
o
m
e
m
b
r
a
n
e
 
S
e
a
m
s
 
P
r
o
d
u
c
e
d
 
U
s
i
n
g
 

T
h
e
r
m
o
-
F
u
s
i
o
n
 
M
e
t
h
o
d
s

A
S
T
M
 
D
6
6
9
3
/
D
6
6
9
3
M

(
2
0
0
4
;
 
R
 
2
0
1
5
;
 
E
 
2
0
1
5
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 

M
e
t
h
o
d
 
f
o
r
 
D
e
t
e
r
m
i
n
i
n
g
 
T
e
n
s
i
l
e
 
P
r
o
p
e
r
t
i
e
s
 

o
f
 
N
o
n
r
e
i
n
f
o
r
c
e
d
 
P
o
l
y
e
t
h
y
l
e
n
e
 
a
n
d
 

N
o
n
r
e
i
n
f
o
r
c
e
d
 
F
l
e
x
i
b
l
e
 
P
o
l
y
p
r
o
p
y
l
e
n
e
 

G
e
o
m
e
m
b
r
a
n
e
s

A
S
T
M
 
D
7
2
3
8

(
2
0
0
6
;
 
R
 
2
0
1
2
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
 
f
o
r
 

E
f
f
e
c
t
 
o
f
 
E
x
p
o
s
u
r
e
 
o
f
 
U
n
r
e
i
n
f
o
r
c
e
d
 

P
o
l
y
o
l
e
f
i
n
 
G
e
o
m
e
m
b
r
a
n
e
 
U
s
i
n
g
 
F
l
u
o
r
e
s
c
e
n
t
 

U
V
 
C
o
n
d
e
n
s
a
t
i
o
n
 
A
p
p
a
r
a
t
u
s

A
S
T
M
 
D
7
4
6
6

(
2
0
1
0
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
 
f
o
r
 
M
e
a
s
u
r
i
n
g
 

A
s
p
e
r
i
t
y
 
H
e
i
g
h
t
 
o
f
 
T
e
x
t
u
r
e
d
 
G
e
o
m
e
m
b
r
a
n
e
s

G
E
O
S
Y
N
T
H
E
T
I
C
 
I
N
S
T
I
T
U
T
E
 
(
G
S
I
)

G
S
I
 
G
R
I
 
G
M
1
1

(
1
9
9
7
)
 
A
c
c
e
l
e
r
a
t
e
d
 
W
e
a
t
h
e
r
i
n
g
 
o
f
 

G
e
o
m
e
m
b
r
a
n
e
s
 
U
s
i
n
g
 
a
 
F
l
u
o
r
e
s
c
e
n
t
 
U
V
A
 
D
e
v
i
c
e

G
S
I
 
G
R
I
 
G
M
1
2

(
1
9
9
8
)
 
A
s
p
e
r
i
t
y
 
M
e
a
s
u
r
e
m
e
n
t
 
o
f
 
T
e
x
t
u
r
e
d
 

G
e
o
m
e
m
b
r
a
n
e
s
 
U
s
i
n
g
 
a
 
D
e
p
t
h
 
G
a
u
g
e

G
S
I
 
G
R
I
 
G
M
7

(
1
9
9
5
)
 
A
c
c
e
l
e
r
a
t
e
d
 
C
u
r
i
n
g
 
o
f
 
G
e
o
m
e
m
b
r
a
n
e
 

T
e
s
t
 
S
t
r
i
p
 
S
e
a
m
s
 
M
a
d
e
 
b
y
 
C
h
e
m
i
c
a
l
 
F
u
s
i
o
n
 

M
e
t
h
o
d
s

G
S
I
 
G
R
I
 
G
M
9

(
1
9
9
5
;
 
R
 
2
0
1
3
)
 
C
o
l
d
 
W
e
a
t
h
e
r
 
S
e
a
m
i
n
g
 
o
f
 

G
e
o
m
e
m
b
r
a
n
e
s

1
.
2
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
T
h
e
 

f
o
l
l
o
w
i
n
g
 
s
h
a
l
l
 
b
e
 
s
u
b
m
i
t
t
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 

P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
2
 
S
h
o
p
 
D
r
a
w
i
n
g
s

A
s
-
B
u
i
l
t
 
D
r
a
w
i
n
g
s

 
 
F
i
n
a
l
 
a
s
-
b
u
i
l
t
 
d
r
a
w
i
n
g
s
 
o
f
 
g
e
o
m
e
m
b
r
a
n
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 

S
D
-
0
3
 
P
r
o
d
u
c
t
 
D
a
t
a

S
E
C
T
I
O
N
 
0
2
 
5
6
 
1
3
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

T
e
s
t
s
,
 
I
n
s
p
e
c
t
i
o
n
s
,
 
a
n
d
 
V
e
r
i
f
i
c
a
t
i
o
n
s
;
 
G

 
 
M
a
n
u
f
a
c
t
u
r
e
r
'
s
 
a
n
d
 
f
a
b
r
i
c
a
t
o
r
'
s
 
Q
C
 
m
a
n
u
a
l
s
,
 
a
 
m
i
n
i
m
u
m
 
o
f
 
1
4
 
d
a
y
s
 

p
r
i
o
r
 
t
o
 
g
e
o
m
e
m
b
r
a
n
e
 
s
h
i
p
m
e
n
t
.

F
i
e
l
d
 
S
e
a
m
i
n
g
;
 
G

 
 
I
n
s
t
a
l
l
e
r
'
s
 
Q
C
 
m
a
n
u
a
l
,
 
a
 
m
i
n
i
m
u
m
 
o
f
 
1
4
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
g
e
o
m
e
m
b
r
a
n
e
 

p
l
a
c
e
m
e
n
t
.

Q
u
a
l
i
f
i
c
a
t
i
o
n
s
;
 
G

 
 
M
a
n
u
f
a
c
t
u
r
e
r
'
s
,
 
a
n
d
 
f
a
b
r
i
c
a
t
o
r
'
s
 
q
u
a
l
i
f
i
c
a
t
i
o
n
 
s
t
a
t
e
m
e
n
t
s
,
 

i
n
c
l
u
d
i
n
g
 
r
e
s
u
m
e
s
 
o
f
 
k
e
y
 
p
e
r
s
o
n
n
e
l
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
,
 
a
 

m
i
n
i
m
u
m
 
o
f
 
1
4
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
g
e
o
m
e
m
b
r
a
n
e
 
s
h
i
p
m
e
n
t
.

 
 
I
n
s
t
a
l
l
e
r
'
s
,
 
Q
C
 
i
n
s
p
e
c
t
o
r
'
s
,
 
a
n
d
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
'
s
 
q
u
a
l
i
f
i
c
a
t
i
o
n
 

s
t
a
t
e
m
e
n
t
s
 
i
n
c
l
u
d
i
n
g
 
r
e
s
u
m
e
s
 
o
f
 
k
e
y
 
p
e
r
s
o
n
n
e
l
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 

p
r
o
j
e
c
t
 
a
 
m
i
n
i
m
u
m
 
o
f
 
1
4
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
g
e
o
m
e
m
b
r
a
n
e
 
p
l
a
c
e
m
e
n
t
.
 
 
T
h
e
 

s
u
b
m
i
t
t
a
l
 
f
r
o
m
 
t
h
e
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
v
e
r
i
f
i
c
a
t
i
o
n
 
t
h
a
t
 

t
h
e
 
l
a
b
o
r
a
t
o
r
y
 
i
s
 
a
c
c
r
e
d
i
t
e
d
 
v
i
a
 
t
h
e
 
G
e
o
s
y
n
t
h
e
t
i
c
 
A
c
c
r
e
d
i
t
a
t
i
o
n
 

I
n
s
t
i
t
u
t
e
'
s
 
L
a
b
o
r
a
t
o
r
y
 
A
c
c
r
e
d
i
t
a
t
i
o
n
 
P
r
o
g
r
a
m
 
(
G
A
I
-
L
A
P
)
 
f
o
r
 
t
h
e
 

t
e
s
t
s
 
t
h
e
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
 
w
i
l
l
 
b
e
 
r
e
q
u
i
r
e
d
 
t
o
 
p
e
r
f
o
r
m
.

S
D
-
0
4
 
S
a
m
p
l
e
s

S
a
m
p
l
e
s

 
 
G
e
o
m
e
m
b
r
a
n
e
 
Q
A
 
a
n
d
 
Q
C
 
s
a
m
p
l
e
s
.

S
D
-
0
6
 
T
e
s
t
 
R
e
p
o
r
t
s

M
a
t
e
r
i
a
l
s
;
 
G

 
 
M
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
e
r
t
i
f
i
e
d
 
r
a
w
 
a
n
d
 
s
h
e
e
t
 
m
a
t
e
r
i
a
l
 
t
e
s
t
 
r
e
p
o
r
t
s
 
a
n
d
 

a
 
c
o
p
y
 
o
f
 
t
h
e
 
Q
C
 
c
e
r
t
i
f
i
c
a
t
e
s
,
 
a
 
m
i
n
i
m
u
m
 
o
f
 
1
4
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 

s
h
i
p
m
e
n
t
 
o
f
 
g
e
o
m
e
m
b
r
a
n
e
 
t
o
 
t
h
e
 
s
i
t
e
.

S
u
r
f
a
c
e
 
P
r
e
p
a
r
a
t
i
o
n
;
 
G

 
 
C
e
r
t
i
f
i
c
a
t
i
o
n
 
f
r
o
m
 
t
h
e
 
Q
C
 
i
n
s
p
e
c
t
o
r
 
a
n
d
 
i
n
s
t
a
l
l
e
r
 
o
f
 
t
h
e
 

a
c
c
e
p
t
a
b
i
l
i
t
y
 
o
f
 
t
h
e
 
s
u
r
f
a
c
e
 
o
n
 
w
h
i
c
h
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
i
s
 
t
o
 
b
e
 

p
l
a
c
e
d
,
 
i
m
m
e
d
i
a
t
e
l
y
 
p
r
i
o
r
 
t
o
 
g
e
o
m
e
m
b
r
a
n
e
 
p
l
a
c
e
m
e
n
t
.

N
o
n
-
D
e
s
t
r
u
c
t
i
v
e
 
F
i
e
l
d
 
S
e
a
m
 
C
o
n
t
i
n
u
i
t
y
 
T
e
s
t
i
n
g
;
 
G

 
 
Q
C
 
i
n
s
p
e
c
t
o
r
 
c
e
r
t
i
f
i
e
d
 
t
e
s
t
 
r
e
s
u
l
t
s
 
o
n
 
a
l
l
 
f
i
e
l
d
 
s
e
a
m
s
.

D
e
s
t
r
u
c
t
i
v
e
 
F
i
e
l
d
 
S
e
a
m
 
T
e
s
t
i
n
g
;
 
G

 
 
I
n
s
t
a
l
l
e
r
 
a
n
d
 
c
e
r
t
i
f
i
e
d
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
 
t
e
s
t
 
r
e
s
u
l
t
s
 
o
n
 
a
l
l
 

d
e
s
t
r
u
c
t
i
v
e
l
y
 
t
e
s
t
e
d
 
f
i
e
l
d
 
s
e
a
m
s
.

D
e
s
t
r
u
c
t
i
v
e
 
S
e
a
m
 
T
e
s
t
 
R
e
p
a
i
r
s
;
 
G

 
 
Q
C
 
i
n
s
p
e
c
t
o
r
 
c
e
r
t
i
f
i
e
d
 
t
e
s
t
 
r
e
s
u
l
t
s
 
o
n
 
a
l
l
 
r
e
p
a
i
r
e
d
 
s
e
a
m
s
.

T
e
s
t
s
;
 
G

S
E
C
T
I
O
N
 
0
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P
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

 
 
C
e
r
t
i
f
i
e
d
 
Q
C
 
t
e
s
t
 
r
e
s
u
l
t
s
.

1
.
3
 
 
 
Q
U
A
L
I
F
I
C
A
T
I
O
N
S

1
.
3
.
1
 
 
 
M
a
n
u
f
a
c
t
u
r
e
r

M
a
n
u
f
a
c
t
u
r
e
r
 
s
h
a
l
l
 
h
a
v
e
 
p
r
o
d
u
c
e
d
 
t
h
e
 
p
r
o
p
o
s
e
d
 
g
e
o
m
e
m
b
r
a
n
e
 
s
h
e
e
t
s
 
f
o
r
 
a
t
 

l
e
a
s
t
 
5
 
c
o
m
p
l
e
t
e
d
 
p
r
o
j
e
c
t
s
 
h
a
v
i
n
g
 
a
 
t
o
t
a
l
 
m
i
n
i
m
u
m
 
a
r
e
a
 
o
f
 
1
0
 
m
i
l
l
i
o
n
 

s
q
u
a
r
e
 
f
e
e
t
.

1
.
3
.
2
 
 
 
I
n
s
t
a
l
l
e
r

T
h
e
 
i
n
s
t
a
l
l
e
r
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
f
i
e
l
d
 
h
a
n
d
l
i
n
g
,
 
d
e
p
l
o
y
i
n
g
,
 
s
e
a
m
i
n
g
,
 

a
n
c
h
o
r
i
n
g
,
 
a
n
d
 
f
i
e
l
d
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
(
Q
C
)
 
t
e
s
t
i
n
g
 
o
f
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
.
 
 
T
h
e
 

i
n
s
t
a
l
l
e
r
 
s
h
a
l
l
 
h
a
v
e
 
i
n
s
t
a
l
l
e
d
 
t
h
e
 
p
r
o
p
o
s
e
d
 
g
e
o
m
e
m
b
r
a
n
e
 
m
a
t
e
r
i
a
l
 
f
o
r
 
a
t
 

l
e
a
s
t
 
5
 
c
o
m
p
l
e
t
e
d
 
p
r
o
j
e
c
t
s
 
h
a
v
i
n
g
 
a
 
t
o
t
a
l
 
m
i
n
i
m
u
m
 
a
r
e
a
 
o
f
 
2
 
m
i
l
l
i
o
n
 
s
q
u
a
r
e
 

f
e
e
t
.
 
 
A
t
 
l
e
a
s
t
 
o
n
e
 
s
e
a
m
e
r
 
s
h
a
l
l
 
h
a
v
e
 
e
x
p
e
r
i
e
n
c
e
 
s
e
a
m
i
n
g
 
a
 
m
i
n
i
m
u
m
 
o
f
 

5
0
0
,
0
0
0
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
g
e
o
m
e
m
b
r
a
n
e
 
u
s
i
n
g
 
t
h
e
 
s
a
m
e
 
t
y
p
e
 
o
f
 

s
e
a
m
i
n
g
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
g
e
o
m
e
m
b
r
a
n
e
 
t
h
i
c
k
n
e
s
s
 
s
p
e
c
i
f
i
e
d
 
f
o
r
 
t
h
i
s
 
p
r
o
j
e
c
t
.

1
.
3
.
3
 
 
 
Q
C
 
L
a
b
o
r
a
t
o
r
y

T
h
e
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
 
s
h
a
l
l
 
h
a
v
e
 
p
r
o
v
i
d
e
d
 
Q
C
 
a
n
d
/
o
r
 
Q
u
a
l
i
t
y
 
A
s
s
u
r
a
n
c
e
 
(
Q
A
)
 

t
e
s
t
i
n
g
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
g
e
o
m
e
m
b
r
a
n
e
 
a
n
d
 
g
e
o
m
e
m
b
r
a
n
e
 
s
e
a
m
s
 
f
o
r
 
a
t
 
l
e
a
s
t
 

f
i
v
e
 
c
o
m
p
l
e
t
e
d
 
p
r
o
j
e
c
t
s
 
h
a
v
i
n
g
 
a
 
t
o
t
a
l
 
m
i
n
i
m
u
m
 
a
r
e
a
 
o
f
 
2
 
m
i
l
l
i
o
n
 
s
q
u
a
r
e
 

f
e
e
t
.
 
 
T
h
e
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
 
s
h
a
l
l
 
b
e
 
a
c
c
r
e
d
i
t
e
d
 
v
i
a
 
t
h
e
 
G
e
o
s
y
n
t
h
e
t
i
c
 

A
c
c
r
e
d
i
t
a
t
i
o
n
 
I
n
s
t
i
t
u
t
e
'
s
 
L
a
b
o
r
a
t
o
r
y
 
A
c
c
r
e
d
i
t
a
t
i
o
n
 
P
r
o
g
r
a
m
 
(
G
A
I
-
L
A
P
)
 
f
o
r
 

t
h
e
 
t
e
s
t
s
 
t
h
e
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
 
w
i
l
l
 
b
e
 
r
e
q
u
i
r
e
d
 
t
o
 
p
e
r
f
o
r
m
.

1
.
4
 
 
 
D
E
L
I
V
E
R
Y
,
 
S
T
O
R
A
G
E
 
A
N
D
 
H
A
N
D
L
I
N
G

1
.
4
.
1
 
 
 
D
e
l
i
v
e
r
y

T
h
e
 
Q
C
 
i
n
s
p
e
c
t
o
r
 
s
h
a
l
l
 
b
e
 
p
r
e
s
e
n
t
 
d
u
r
i
n
g
 
d
e
l
i
v
e
r
y
 
a
n
d
 
u
n
l
o
a
d
i
n
g
 
o
f
 
t
h
e
 

g
e
o
m
e
m
b
r
a
n
e
.
 
 
E
a
c
h
 
g
e
o
m
e
m
b
r
a
n
e
 
r
o
l
l
/
p
a
n
e
l
 
s
h
a
l
l
 
b
e
 
l
a
b
e
l
e
d
 
w
i
t
h
 
t
h
e
 

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
n
a
m
e
,
 
p
r
o
d
u
c
t
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
n
u
m
b
e
r
,
 
r
o
l
l
/
p
a
n
e
l
 
n
u
m
b
e
r
,
 
a
n
d
 

r
o
l
l
 
d
i
m
e
n
s
i
o
n
s
.

1
.
4
.
2
 
 
 
S
t
o
r
a
g
e

T
e
m
p
o
r
a
r
y
 
s
t
o
r
a
g
e
 
a
t
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
s
h
a
l
l
 
b
e
 
o
n
 
a
 
l
e
v
e
l
 
s
u
r
f
a
c
e
,
 
f
r
e
e
 
o
f
 

s
h
a
r
p
 
o
b
j
e
c
t
s
 
w
h
e
r
e
 
w
a
t
e
r
 
c
a
n
n
o
t
 
a
c
c
u
m
u
l
a
t
e
.
 
 
T
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
s
h
a
l
l
 
b
e
 

p
r
o
t
e
c
t
e
d
 
f
r
o
m
 
p
u
n
c
t
u
r
e
,
 
a
b
r
a
s
i
o
n
,
 
e
x
c
e
s
s
i
v
e
 
h
e
a
t
 
o
r
 
c
o
l
d
,
 
m
a
t
e
r
i
a
l
 

d
e
g
r
a
d
a
t
i
o
n
,
 
o
r
 
o
t
h
e
r
 
d
a
m
a
g
i
n
g
 
c
i
r
c
u
m
s
t
a
n
c
e
s
.
 
 
S
t
o
r
a
g
e
 
s
h
a
l
l
 
n
o
t
 
r
e
s
u
l
t
 
i
n
 

c
r
u
s
h
i
n
g
 
t
h
e
 
c
o
r
e
 
o
f
 
r
o
l
l
 
g
o
o
d
s
 
o
r
 
f
l
a
t
t
e
n
i
n
g
 
o
f
 
t
h
e
 
r
o
l
l
s
.
 
 
R
o
l
l
s
 
s
h
a
l
l
 

n
o
t
 
b
e
 
s
t
o
r
e
d
 
m
o
r
e
 
t
h
a
n
 
t
w
o
 
h
i
g
h
.
 
 
P
a
l
l
e
t
e
d
 
m
a
t
e
r
i
a
l
s
 
s
h
a
l
l
 
b
e
 
s
t
o
r
e
d
 
o
n
 

l
e
v
e
l
 
s
u
r
f
a
c
e
s
 
a
n
d
 
s
h
a
l
l
 
n
o
t
 
b
e
 
s
t
a
c
k
e
d
 
o
n
 
t
o
p
 
o
f
 
o
n
e
 
a
n
o
t
h
e
r
.
 
 
D
a
m
a
g
e
d
 

g
e
o
m
e
m
b
r
a
n
e
 
s
h
a
l
l
 
b
e
 
r
e
m
o
v
e
d
 
f
r
o
m
 
t
h
e
 
s
i
t
e
 
a
n
d
 
r
e
p
l
a
c
e
d
 
w
i
t
h
 
g
e
o
m
e
m
b
r
a
n
e
 

t
h
a
t
 
m
e
e
t
s
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 
r
e
q
u
i
r
e
m
e
n
t
s
.

1
.
4
.
3
 
 
 
H
a
n
d
l
i
n
g

R
o
l
l
s
/
p
a
n
e
l
s
 
s
h
a
l
l
 
n
o
t
 
b
e
 
d
r
a
g
g
e
d
,
 
l
i
f
t
e
d
 
b
y
 
o
n
e
 
e
n
d
,
 
o
r
 
d
r
o
p
p
e
d
.
 
 
A
 
p
i
p
e
 

o
r
 
s
o
l
i
d
 
b
a
r
,
 
o
f
 
s
u
f
f
i
c
i
e
n
t
 
s
t
r
e
n
g
t
h
 
t
o
 
s
u
p
p
o
r
t
 
t
h
e
 
f
u
l
l
 
w
e
i
g
h
t
 
o
f
 
a
 
r
o
l
l
 

w
i
t
h
o
u
t
 
s
i
g
n
i
f
i
c
a
n
t
 
b
e
n
d
i
n
g
,
 
s
h
a
l
l
 
b
e
 
u
s
e
d
 
f
o
r
 
a
l
l
 
h
a
n
d
l
i
n
g
 
a
c
t
i
v
i
t
i
e
s
.
 
 

T
h
e
 
d
i
a
m
e
t
e
r
 
o
f
 
t
h
e
 
p
i
p
e
 
o
r
 
s
o
l
i
d
 
b
a
r
 
s
h
a
l
l
 
b
e
 
s
m
a
l
l
 
e
n
o
u
g
h
 
t
o
 
b
e
 
e
a
s
i
l
y
 

i
n
s
e
r
t
e
d
 
t
h
r
o
u
g
h
 
t
h
e
 
c
o
r
e
 
o
f
 
t
h
e
 
r
o
l
l
.
 
 
C
h
a
i
n
s
 
s
h
a
l
l
 
b
e
 
u
s
e
d
 
t
o
 
l
i
n
k
 
t
h
e
 

e
n
d
s
 
o
f
 
t
h
e
 
p
i
p
e
 
o
r
 
b
a
r
 
t
o
 
t
h
e
 
e
n
d
s
 
o
f
 
a
 
s
p
r
e
a
d
e
r
 
b
a
r
.
 
 
T
h
e
 
s
p
r
e
a
d
e
r
 
b
a
r
 

S
E
C
T
I
O
N
 
0
2
 
5
6
 
1
3
 
 
P
a
g
e
 
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

s
h
a
l
l
 
b
e
 
w
i
d
e
 
e
n
o
u
g
h
 
t
o
 
p
r
e
v
e
n
t
 
t
h
e
 
c
h
a
i
n
s
 
f
r
o
m
 
r
u
b
b
i
n
g
 
a
g
a
i
n
s
t
 
t
h
e
 
e
n
d
s
 

o
f
 
t
h
e
 
r
o
l
l
.
 
 
A
l
t
e
r
n
a
t
i
v
e
l
y
,
 
a
 
s
t
i
n
g
e
r
 
b
a
r
 
p
r
o
t
r
u
d
i
n
g
 
f
r
o
m
 
t
h
e
 
e
n
d
 
o
f
 
a
 

f
o
r
k
l
i
f
t
 
o
r
 
o
t
h
e
r
 
e
q
u
i
p
m
e
n
t
 
m
a
y
 
b
e
 
u
s
e
d
.
 
 
T
h
e
 
s
t
i
n
g
e
r
 
b
a
r
 
s
h
a
l
l
 
b
e
 
a
t
 

l
e
a
s
t
 
t
h
r
e
e
-
f
o
u
r
t
h
s
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
t
h
e
 
c
o
r
e
 
a
n
d
 
a
l
s
o
 
m
u
s
t
 
b
e
 
c
a
p
a
b
l
e
 
o
f
 

s
u
p
p
o
r
t
i
n
g
 
t
h
e
 
f
u
l
l
 
w
e
i
g
h
t
 
o
f
 
t
h
e
 
r
o
l
l
 
w
i
t
h
o
u
t
 
s
i
g
n
i
f
i
c
a
n
t
 
b
e
n
d
i
n
g
.
 
 
I
f
 

r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
,
 
a
 
s
l
i
n
g
 
h
a
n
d
l
i
n
g
 
m
e
t
h
o
d
 
u
t
i
l
i
z
i
n
g
 

a
p
p
r
o
p
r
i
a
t
e
 
l
o
a
d
i
n
g
 
s
t
r
a
p
s
 
m
a
y
 
b
e
 
u
s
e
d
.

1
.
5
 
 
 
W
E
A
T
H
E
R
 
L
I
M
I
T
A
T
I
O
N
S

G
e
o
m
e
m
b
r
a
n
e
 
s
h
a
l
l
 
n
o
t
 
b
e
 
d
e
p
l
o
y
e
d
 
o
r
 
f
i
e
l
d
-
s
e
a
m
e
d
 
i
n
 
t
h
e
 
p
r
e
s
e
n
c
e
 
o
f
 

e
x
c
e
s
s
 
m
o
i
s
t
u
r
e
 
(
i
.
e
.
,
 
r
a
i
n
,
 
f
o
g
,
 
d
e
w
)
,
 
i
n
 
a
r
e
a
s
 
o
f
 
p
o
n
d
e
d
 
w
a
t
e
r
,
 
o
r
 
i
n
 

t
h
e
 
p
r
e
s
e
n
c
e
 
o
f
 
e
x
c
e
s
s
 
w
i
n
d
.
 
 
U
n
l
e
s
s
 
a
u
t
h
o
r
i
z
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
,
 
n
o
 
p
l
a
c
e
m
e
n
t
 
o
r
 
s
e
a
m
i
n
g
 
s
h
a
l
l
 
b
e
 
a
t
t
e
m
p
t
e
d
 
a
t
 
a
m
b
i
e
n
t
 

t
e
m
p
e
r
a
t
u
r
e
s
 
b
e
l
o
w
 
3
2
 
d
e
g
r
e
e
s
 
F
 
o
r
 
a
b
o
v
e
 
1
0
4
 
d
e
g
r
e
e
s
 
F
.
 
 
A
m
b
i
e
n
t
 

t
e
m
p
e
r
a
t
u
r
e
 
s
h
a
l
l
 
b
e
 
m
e
a
s
u
r
e
d
 
a
t
 
a
 
h
e
i
g
h
t
 
n
o
 
g
r
e
a
t
e
r
 
t
h
a
n
 
6
 
i
n
c
h
e
s
 
a
b
o
v
e
 

t
h
e
 
g
r
o
u
n
d
 
o
r
 
g
e
o
m
e
m
b
r
a
n
e
 
s
u
r
f
a
c
e
.
 
 
I
f
 
s
e
a
m
i
n
g
 
i
s
 
a
l
l
o
w
e
d
 
b
e
l
o
w
 
3
2
 
d
e
g
r
e
e
s
 

F
,
 
t
h
e
 
p
r
o
c
e
d
u
r
e
s
 
o
u
t
l
i
n
e
d
 
i
n
 
G
S
I
 
G
R
I
 
G
M
9
 
s
h
a
l
l
 
b
e
 
f
o
l
l
o
w
e
d
.
 
 
I
n
 
m
a
r
g
i
n
a
l
 

c
o
n
d
i
t
i
o
n
s
,
 
s
e
a
m
i
n
g
 
s
h
a
l
l
 
c
e
a
s
e
 
u
n
l
e
s
s
 
d
e
s
t
r
u
c
t
i
v
e
 
f
i
e
l
d
 
s
e
a
m
 
t
e
s
t
s
,
 

c
o
n
d
u
c
t
e
d
 
b
y
 
t
h
e
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
,
 
c
o
n
f
i
r
m
 
t
h
a
t
 
s
e
a
m
 
p
r
o
p
e
r
t
i
e
s
 
m
e
e
t
 
t
h
e
 

r
e
q
u
i
r
e
m
e
n
t
s
 
l
i
s
t
e
d
 
i
n
 
T
a
b
l
e
 
3
.
 
 
T
e
s
t
s
 
s
h
a
l
l
 
b
e
 
c
o
n
d
u
c
t
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 

w
i
t
h
 
p
a
r
a
g
r
a
p
h
 
D
e
s
t
r
u
c
t
i
v
e
 
F
i
e
l
d
 
S
e
a
m
 
T
e
s
t
i
n
g
.

1
.
6
 
 
 
E
Q
U
I
P
M
E
N
T

E
q
u
i
p
m
e
n
t
 
u
s
e
d
 
i
n
 
p
e
r
f
o
r
m
a
n
c
e
 
o
f
 
t
h
e
 
w
o
r
k
 
s
h
a
l
l
 
b
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 

g
e
o
m
e
m
b
r
a
n
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
 
a
n
d
 
s
h
a
l
l
 
b
e
 
m
a
i
n
t
a
i
n
e
d
 
i
n
 

s
a
t
i
s
f
a
c
t
o
r
y
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

2
.
1
 
 
 
M
A
T
E
R
I
A
L
S

2
.
1
.
1
 
 
 
R
a
w
 
M
a
t
e
r
i
a
l
s

R
e
s
i
n
 
u
s
e
d
 
i
n
 
m
a
n
u
f
a
c
t
u
r
i
n
g
 
g
e
o
m
e
m
b
r
a
n
e
 
s
h
e
e
t
s
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
o
f
 
v
i
r
g
i
n
 

u
n
c
o
n
t
a
m
i
n
a
t
e
d
 
i
n
g
r
e
d
i
e
n
t
s
.
 
 
N
o
 
m
o
r
e
 
t
h
a
n
 
1
0
 
p
e
r
c
e
n
t
 
r
e
g
r
i
n
d
,
 
r
e
w
o
r
k
e
d
,
 
o
r
 

t
r
i
m
 
m
a
t
e
r
i
a
l
 
i
n
 
t
h
e
 
f
o
r
m
 
o
f
 
c
h
i
p
s
 
o
r
 
e
d
g
e
 
s
t
r
i
p
s
 
s
h
a
l
l
 
b
e
 
u
s
e
d
 
t
o
 

m
a
n
u
f
a
c
t
u
r
e
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
s
h
e
e
t
s
.
 
 
A
l
l
 
r
e
g
r
i
n
d
,
 
r
e
w
o
r
k
e
d
,
 
o
r
 
t
r
i
m
 

m
a
t
e
r
i
a
l
s
 
s
h
a
l
l
 
b
e
 
f
r
o
m
 
t
h
e
 
s
a
m
e
 
m
a
n
u
f
a
c
t
u
r
e
r
 
a
n
d
 
e
x
a
c
t
l
y
 
t
h
e
 
s
a
m
e
 

f
o
r
m
u
l
a
t
i
o
n
 
a
s
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
s
h
e
e
t
 
b
e
i
n
g
 
p
r
o
d
u
c
e
d
.
 
 
N
o
 
p
o
s
t
 
c
o
n
s
u
m
e
r
 

m
a
t
e
r
i
a
l
s
 
o
r
 
w
a
t
e
r
-
s
o
l
u
b
l
e
 
i
n
g
r
e
d
i
e
n
t
s
 
s
h
a
l
l
 
b
e
 
u
s
e
d
 
t
o
 
p
r
o
d
u
c
e
 
t
h
e
 

g
e
o
m
e
m
b
r
a
n
e
.
 
 
F
o
r
 
g
e
o
m
e
m
b
r
a
n
e
s
 
w
i
t
h
 
p
l
a
s
t
i
c
i
z
e
r
s
,
 
o
n
l
y
 
p
r
i
m
a
r
y
 

p
l
a
s
t
i
c
i
z
e
r
s
 
t
h
a
t
 
a
r
e
 
r
e
s
i
s
t
a
n
t
 
t
o
 
m
i
g
r
a
t
i
o
n
 
s
h
a
l
l
 
b
e
 
u
s
e
d
.
 
 
T
h
e
 

C
o
n
t
r
a
c
t
o
r
 
s
h
a
l
l
 
s
u
b
m
i
t
 
a
 
c
o
p
y
 
o
f
 
t
h
e
 
t
e
s
t
 
r
e
p
o
r
t
s
 
a
n
d
 
Q
C
 
c
e
r
t
i
f
i
c
a
t
e
s
 
f
o
r
 

m
a
t
e
r
i
a
l
s
 
u
s
e
d
 
i
n
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
i
n
g
 
o
f
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
s
h
i
p
p
e
d
 
t
o
 
t
h
e
 
s
i
t
e
.

2
.
1
.
2
 
 
 
S
h
e
e
t
 
M
a
t
e
r
i
a
l
s

G
e
o
m
e
m
b
r
a
n
e
 
s
h
e
e
t
s
 
s
h
a
l
l
 
b
e
 
u
n
r
e
i
n
f
o
r
c
e
d
 
a
n
d
 
m
a
n
u
f
a
c
t
u
r
e
d
 
a
s
 
w
i
d
e
 
a
s
 

p
o
s
s
i
b
l
e
 
t
o
 
m
i
n
i
m
i
z
e
 
f
a
c
t
o
r
y
 
a
n
d
 
f
i
e
l
d
 
s
e
a
m
s
.
 
 
G
e
o
m
e
m
b
r
a
n
e
 
s
h
e
e
t
s
 
s
h
a
l
l
 
b
e
 

u
n
i
f
o
r
m
 
i
n
 
c
o
l
o
r
,
 
t
h
i
c
k
n
e
s
s
,
 
a
n
d
 
s
u
r
f
a
c
e
 
t
e
x
t
u
r
e
.
 
 
T
e
x
t
u
r
e
d
 
s
u
r
f
a
c
e
 

f
e
a
t
u
r
e
s
 
o
n
 
b
o
t
h
 
s
i
d
e
s
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p
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c
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p
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i
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p
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p
t
i
o
n
 
t
o
 
s
e
l
e
c
t
 
e
i
t
h
e
r
 
o
n
e
 
o
f
 
t
h
e
 
O
I
T
 

m
e
t
h
o
d
s
 
t
o
 
e
v
a
l
u
a
t
e
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s
h
e
a
r
 
m
u
s
t
 
f
a
i
l
 
i
n
 
t
h
e
 
F
i
l
m
 
T
e
a
r
 
B
o
n
d
 

m
o
d
e
.
 
 
T
h
i
s
 
i
s
 
a
 
f
a
i
l
u
r
e
 
i
n
 
t
h
e
 
d
u
c
t
i
l
e
 
m
o
d
e
 
o
f
 
o
n
e
 
o
f
 
t
h
e
 
b
o
n
d
e
d
 
s
h
e
e
t
s
 
b
y
 

t
e
a
r
i
n
g
 
o
r
 
b
r
e
a
k
i
n
g
 
p
r
i
o
r
 
t
o
 
c
o
m
p
l
e
t
e
 
s
e
p
a
r
a
t
i
o
n
 
o
f
 
t
h
e
 
b
o
n
d
e
d
 
a
r
e
a
.

N
o
t
e
 
(
2
)
:
 
 
W
h
e
r
e
 
a
p
p
l
i
c
a
b
l
e
,
 
b
o
t
h
 
t
r
a
c
k
s
 
o
f
 
a
 
d
o
u
b
l
e
 
h
o
t
 
w
e
d
g
e
 
s
e
a
m
 
s
h
a
l
l
 
b
e
 

t
e
s
t
e
d
 
f
o
r
 
p
e
e
l
 
a
d
h
e
s
i
o
n
.

2
.
2
 
 
 
T
E
S
T
S
,
 
I
N
S
P
E
C
T
I
O
N
S
,
 
A
N
D
 
V
E
R
I
F
I
C
A
T
I
O
N
S

2
.
2
.
1
 
 
 
M
a
n
u
f
a
c
t
u
r
i
n
g
,
 
S
a
m
p
l
i
n
g
,
 
a
n
d
 
T
e
s
t
i
n
g

2
.
2
.
1
.
1
 
 
 
R
a
w
 
M
a
t
e
r
i
a
l
s

R
a
w
 
m
a
t
e
r
i
a
l
s
 
s
h
a
l
l
 
b
e
 
t
e
s
t
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
a
p
p
r
o
v
e
d
 
M
Q
C
 
m
a
n
u
a
l
.
 
 

A
n
y
 
r
a
w
 
m
a
t
e
r
i
a
l
 
w
h
i
c
h
 
f
a
i
l
s
 
t
o
 
m
e
e
t
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 

s
p
e
c
i
f
i
e
d
 
p
h
y
s
i
c
a
l
 
p
r
o
p
e
r
t
i
e
s
 
s
h
a
l
l
 
n
o
t
 
b
e
 
u
s
e
d
 
i
n
 
m
a
n
u
f
a
c
t
u
r
i
n
g
 
t
h
e
 

s
h
e
e
t
.
 
 
S
e
a
m
i
n
g
 
r
o
d
s
 
a
n
d
 
p
e
l
l
e
t
s
 
s
h
a
l
l
 
b
e
 
m
a
n
u
f
a
c
t
u
r
e
d
 
o
f
 
m
a
t
e
r
i
a
l
s
 
w
h
i
c
h
 

a
r
e
 
e
s
s
e
n
t
i
a
l
l
y
 
i
d
e
n
t
i
c
a
l
 
t
o
 
t
h
a
t
 
u
s
e
d
 
i
n
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
s
h
e
e
t
.
 
 
S
e
a
m
i
n
g
 

r
o
d
s
 
a
n
d
 
p
e
l
l
e
t
s
 
s
h
a
l
l
 
b
e
 
t
e
s
t
e
d
 
f
o
r
 
d
e
n
s
i
t
y
,
 
m
e
l
t
 
i
n
d
e
x
 
a
n
d
 
c
a
r
b
o
n
 
b
l
a
c
k
 

c
o
n
t
e
n
t
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
a
p
p
r
o
v
e
d
 
M
Q
C
 
m
a
n
u
a
l
.
 
 
S
e
a
m
i
n
g
 
r
o
d
s
 
a
n
d
 

p
e
l
l
e
t
s
 
w
h
i
c
h
 
f
a
i
l
 
t
o
 
m
e
e
t
 
t
h
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
p
r
o
p
e
r
t
y
 
v
a
l
u
e
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 

t
h
e
 
s
h
e
e
t
 
m
a
t
e
r
i
a
l
,
 
s
h
a
l
l
 
n
o
t
 
b
e
 
u
s
e
d
 
f
o
r
 
s
e
a
m
i
n
g
.

2
.
2
.
1
.
2
 
 
 
S
h
e
e
t
 
M
a
t
e
r
i
a
l

G
e
o
m
e
m
b
r
a
n
e
 
s
h
e
e
t
s
 
s
h
a
l
l
 
b
e
 
t
e
s
t
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
a
p
p
r
o
v
e
d
 
M
Q
C
 

m
a
n
u
a
l
.
 
 
A
s
 
a
 
m
i
n
i
m
u
m
,
 
M
Q
C
 
t
e
s
t
i
n
g
 
s
h
a
l
l
 
b
e
 
c
o
n
d
u
c
t
e
d
 
a
t
 
t
h
e
 
f
r
e
q
u
e
n
c
i
e
s
 

s
h
o
w
n
 
i
n
 
T
a
b
l
e
 
1
.
 
 
S
h
e
e
t
s
 
n
o
t
 
m
e
e
t
i
n
g
 
t
h
e
 
m
i
n
i
m
u
m
 
r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 

i
n
 
T
a
b
l
e
 
1
 
s
h
a
l
l
 
n
o
t
 
b
e
 
s
e
n
t
 
t
o
 
t
h
e
 
s
i
t
e
.

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
P
R
E
P
A
R
A
T
I
O
N

3
.
1
.
1
 
 
 
S
u
r
f
a
c
e
 
P
r
e
p
a
r
a
t
i
o
n

S
o
i
l
 
s
u
b
g
r
a
d
e
 
s
u
r
f
a
c
e
 
p
r
e
p
a
r
a
t
i
o
n
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

S
e
c
t
i
o
n
 
3
1
 
0
0
 
0
0
 
E
A
R
T
H
W
O
R
K
.
 
 
R
o
c
k
s
 
l
a
r
g
e
r
 
t
h
a
n
 
1
/
2
 
i
n
c
h
 
i
n
 
d
i
a
m
e
t
e
r
 
a
n
d
 

a
n
y
 
o
t
h
e
r
 
m
a
t
e
r
i
a
l
 
w
h
i
c
h
 
c
o
u
l
d
 
d
a
m
a
g
e
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
s
h
a
l
l
 
b
e
 
r
e
m
o
v
e
d
 

f
r
o
m
 
t
h
e
 
s
u
r
f
a
c
e
 
t
o
 
b
e
 
c
o
v
e
r
e
d
 
w
i
t
h
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
.
 
 
C
o
n
s
t
r
u
c
t
i
o
n
 

e
q
u
i
p
m
e
n
t
 
t
i
r
e
 
o
r
 
t
r
a
c
k
 
d
e
f
o
r
m
a
t
i
o
n
s
 
b
e
n
e
a
t
h
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
s
h
a
l
l
 
n
o
t
 
b
e
 

g
r
e
a
t
e
r
 
t
h
a
n
 
1
.
0
 
i
n
c
h
 
i
n
 
d
e
p
t
h
.
 
 
E
a
c
h
 
d
a
y
 
d
u
r
i
n
g
 
p
l
a
c
e
m
e
n
t
 
o
f
 
g
e
o
m
e
m
b
r
a
n
e
,
 

t
h
e
 
Q
C
 
I
n
s
p
e
c
t
o
r
 
a
n
d
 
i
n
s
t
a
l
l
e
r
 
s
h
a
l
l
 
i
n
s
p
e
c
t
 
t
h
e
 
s
u
r
f
a
c
e
 
o
n
 
w
h
i
c
h
 

g
e
o
m
e
m
b
r
a
n
e
 
i
s
 
t
o
 
b
e
 
p
l
a
c
e
d
 
a
n
d
 
c
e
r
t
i
f
y
 
i
n
 
w
r
i
t
i
n
g
 
t
h
a
t
 
t
h
e
 
s
u
r
f
a
c
e
 
i
s
 

a
c
c
e
p
t
a
b
l
e
.
 
 
R
e
p
a
i
r
s
 
t
o
 
t
h
e
 
s
u
b
g
r
a
d
e
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
a
t
 
n
o
 
a
d
d
i
t
i
o
n
a
l
 

c
o
s
t
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.

S
E
C
T
I
O
N
 
0
2
 
5
6
 
1
3
 
 
P
a
g
e
 
1
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
1
.
2
 
 
 
A
n
c
h
o
r
 
T
r
e
n
c
h
e
s

T
h
e
 
a
n
c
h
o
r
 
t
r
e
n
c
h
 
s
h
a
l
l
 
b
e
 
2
4
 
i
n
c
h
e
s
 
d
e
e
p
 
a
n
d
 
1
8
 
i
n
c
h
e
s
 
w
i
d
e
 
a
t
 
t
h
e
 
b
o
t
t
o
m
 

o
f
 
t
h
e
 
t
r
e
n
c
h
.
 
 
P
o
n
d
e
d
 
w
a
t
e
r
 
s
h
a
l
l
 
b
e
 
r
e
m
o
v
e
d
 
f
r
o
m
 
t
h
e
 
a
n
c
h
o
r
 
t
r
e
n
c
h
 
w
h
i
l
e
 

t
h
e
 
t
r
e
n
c
h
 
i
s
 
o
p
e
n
.
 
 
T
r
e
n
c
h
 
c
o
r
n
e
r
s
 
s
h
a
l
l
 
b
e
 
s
l
i
g
h
t
l
y
 
r
o
u
n
d
e
d
 
t
o
 
a
v
o
i
d
 

s
h
a
r
p
 
b
e
n
d
s
 
i
n
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
.
 
 
L
o
o
s
e
 
s
o
i
l
,
 
r
o
c
k
s
 
l
a
r
g
e
r
 
t
h
a
n
 
1
/
2
 
i
n
c
h
 
i
n
 

d
i
a
m
e
t
e
r
,
 
a
n
d
 
a
n
y
 
o
t
h
e
r
 
m
a
t
e
r
i
a
l
 
w
h
i
c
h
 
c
o
u
l
d
 
d
a
m
a
g
e
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
s
h
a
l
l
 

b
e
 
r
e
m
o
v
e
d
 
f
r
o
m
 
t
h
e
 
s
u
r
f
a
c
e
s
 
o
f
 
t
h
e
 
t
r
e
n
c
h
.
 
 
T
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
s
h
a
l
l
 
e
x
t
e
n
d
 

d
o
w
n
 
t
h
e
 
f
r
o
n
t
 
w
a
l
l
 
a
n
d
 
a
c
r
o
s
s
 
t
h
e
 
b
o
t
t
o
m
 
o
f
 
t
h
e
 
a
n
c
h
o
r
 
t
r
e
n
c
h
.
 
 

B
a
c
k
f
i
l
l
i
n
g
 
a
n
d
 
c
o
m
p
a
c
t
i
o
n
 
o
f
 
t
h
e
 
a
n
c
h
o
r
 
t
r
e
n
c
h
 
s
h
a
l
l
 
b
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 

w
i
t
h
 
S
e
c
t
i
o
n
 
3
1
 
0
0
 
0
0
 
E
A
R
T
H
W
O
R
K
.

3
.
2
 
 
 
G
E
O
M
E
M
B
R
A
N
E
 
D
E
P
L
O
Y
M
E
N
T

T
h
e
 
p
r
o
c
e
d
u
r
e
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
u
s
e
d
 
s
h
a
l
l
 
n
o
t
 
e
l
o
n
g
a
t
e
,
 
w
r
i
n
k
l
e
,
 
s
c
r
a
t
c
h
,
 
o
r
 

o
t
h
e
r
w
i
s
e
 
d
a
m
a
g
e
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
,
 
o
t
h
e
r
 
g
e
o
s
y
n
t
h
e
t
i
c
 
l
a
y
e
r
s
,
 
o
r
 
t
h
e
 

u
n
d
e
r
l
y
i
n
g
 
s
u
b
g
r
a
d
e
.
 
 
G
e
o
m
e
m
b
r
a
n
e
 
d
a
m
a
g
e
d
 
d
u
r
i
n
g
 
i
n
s
t
a
l
l
a
t
i
o
n
 
s
h
a
l
l
 
b
e
 

r
e
p
l
a
c
e
d
 
o
r
 
r
e
p
a
i
r
e
d
,
 
a
t
 
t
h
e
 
Q
C
 
i
n
s
p
e
c
t
o
r
'
s
 
d
i
s
c
r
e
t
i
o
n
.
 
 
O
n
l
y
 
g
e
o
m
e
m
b
r
a
n
e
 

p
a
n
e
l
s
 
t
h
a
t
 
c
a
n
 
b
e
 
a
n
c
h
o
r
e
d
 
a
n
d
 
s
e
a
m
e
d
 
t
o
g
e
t
h
e
r
 
t
h
e
 
s
a
m
e
 
d
a
y
 
s
h
a
l
l
 
b
e
 

d
e
p
l
o
y
e
d
.
 
 
A
d
e
q
u
a
t
e
 
b
a
l
l
a
s
t
 
(
i
.
e
.
,
 
s
a
n
d
 
b
a
g
s
)
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
o
n
 
t
h
e
 

g
e
o
m
e
m
b
r
a
n
e
,
 
w
i
t
h
o
u
t
 
d
a
m
a
g
i
n
g
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
,
 
t
o
 
p
r
e
v
e
n
t
 
u
p
l
i
f
t
 
b
y
 
w
i
n
d
.
 
 

N
o
 
e
q
u
i
p
m
e
n
t
 
s
h
a
l
l
 
b
e
 
o
p
e
r
a
t
e
d
 
o
n
 
t
h
e
 
t
o
p
 
s
u
r
f
a
c
e
 
o
f
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 

w
i
t
h
o
u
t
 
p
e
r
m
i
s
s
i
o
n
 
f
r
o
m
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
S
e
a
m
s
 
s
h
a
l
l
 
b
e
 
o
r
i
e
n
t
e
d
 

p
a
r
a
l
l
e
l
 
t
o
 
t
h
e
 
l
i
n
e
 
o
f
 
m
a
x
i
m
u
m
 
s
l
o
p
e
.
 
 
W
h
e
r
e
 
s
e
a
m
s
 
c
a
n
 
o
n
l
y
 
b
e
 
o
r
i
e
n
t
e
d
 

a
c
r
o
s
s
 
t
h
e
 
s
l
o
p
e
,
 
t
h
e
 
u
p
p
e
r
 
p
a
n
e
l
 
s
h
a
l
l
 
b
e
 
l
a
p
p
e
d
 
o
v
e
r
 
t
h
e
 
l
o
w
e
r
 
p
a
n
e
l
.
 
 

T
h
e
 
m
e
t
h
o
d
s
 
u
s
e
d
 
t
o
 
d
e
p
l
o
y
 
a
n
d
 
b
a
c
k
f
i
l
l
 
o
v
e
r
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
s
h
a
l
l
 

m
i
n
i
m
i
z
e
 
w
r
i
n
k
l
e
s
 
a
n
d
 
t
e
n
s
i
l
e
 
s
t
r
e
s
s
e
s
 
i
n
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
.
 
 
T
h
e
 

g
e
o
m
e
m
b
r
a
n
e
 
s
h
a
l
l
 
h
a
v
e
 
a
d
e
q
u
a
t
e
 
s
l
a
c
k
 
t
o
 
p
r
e
v
e
n
t
 
t
h
e
 
c
r
e
a
t
i
o
n
 
o
f
 
t
e
n
s
i
l
e
 

s
t
r
e
s
s
.
 
 
T
h
e
 
w
r
i
n
k
l
e
 
h
e
i
g
h
t
 
t
o
 
w
i
d
t
h
 
r
a
t
i
o
 
f
o
r
 
i
n
s
t
a
l
l
e
d
 
g
e
o
m
e
m
b
r
a
n
e
 
s
h
a
l
l
 

n
o
t
 
e
x
c
e
e
d
 
0
.
5
.
 
 
I
n
 
a
d
d
i
t
i
o
n
,
 
g
e
o
m
e
m
b
r
a
n
e
 
w
r
i
n
k
l
e
s
 
s
h
a
l
l
 
n
o
t
 
e
x
c
e
e
d
 
6
 

i
n
c
h
e
s
 
i
n
 
h
e
i
g
h
t
.
 
 
W
r
i
n
k
l
e
s
 
t
h
a
t
 
d
o
 
n
o
t
 
m
e
e
t
 
t
h
e
 
a
b
o
v
e
 
c
r
i
t
e
r
i
a
 
s
h
a
l
l
 
b
e
 

c
u
t
 
o
u
t
 
a
n
d
 
r
e
p
a
i
r
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
i
n
s
t
a
l
l
e
r
'
s
 
a
p
p
r
o
v
e
d
 
Q
C
 
m
a
n
u
a
l
.

3
.
3
 
 
 
F
I
E
L
D
 
S
E
A
M
I
N
G

3
.
3
.
1
 
 
 
T
r
i
a
l
 
S
e
a
m
s

T
r
i
a
l
 
s
e
a
m
s
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
u
n
d
e
r
 
f
i
e
l
d
 
c
o
n
d
i
t
i
o
n
s
 
o
n
 
s
t
r
i
p
s
 
o
f
 
e
x
c
e
s
s
 

g
e
o
m
e
m
b
r
a
n
e
.
 
 
T
r
i
a
l
 
s
e
a
m
s
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
e
a
c
h
 
d
a
y
 
p
r
i
o
r
 
t
o
 
p
r
o
d
u
c
t
i
o
n
 

s
e
a
m
i
n
g
,
 
w
h
e
n
e
v
e
r
 
t
h
e
r
e
 
i
s
 
a
 
c
h
a
n
g
e
 
i
n
 
s
e
a
m
i
n
g
 
p
e
r
s
o
n
n
e
l
 
o
r
 
s
e
a
m
i
n
g
 

e
q
u
i
p
m
e
n
t
 
a
n
d
 
a
t
 
l
e
a
s
t
 
o
n
c
e
 
e
v
e
r
y
 
f
o
u
r
 
h
o
u
r
s
,
 
b
y
 
e
a
c
h
 
s
e
a
m
e
r
 
a
n
d
 
e
a
c
h
 

p
i
e
c
e
 
o
f
 
s
e
a
m
i
n
g
 
e
q
u
i
p
m
e
n
t
 
u
s
e
d
 
t
h
a
t
 
d
a
y
.
 
 
T
r
i
a
l
 
s
e
a
m
 
s
a
m
p
l
e
s
 
s
h
a
l
l
 
b
e
 

c
o
l
l
e
c
t
e
d
 
a
n
d
 
t
e
s
t
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
D
6
3
9
2
.
 
 
O
n
e
 
s
a
m
p
l
e
 
s
h
a
l
l
 
b
e
 

o
b
t
a
i
n
e
d
 
f
r
o
m
 
e
a
c
h
 
t
r
i
a
l
 
s
e
a
m
.
 
 
T
h
i
s
 
s
a
m
p
l
e
 
s
h
a
l
l
 
b
e
 
a
t
 
l
e
a
s
t
 
3
6
 
i
n
c
h
e
s
 

l
o
n
g
 
b
y
 
1
2
 
i
n
c
h
e
s
 
w
i
d
e
 
w
i
t
h
 
t
h
e
 
s
e
a
m
 
c
e
n
t
e
r
e
d
 
l
e
n
g
t
h
w
i
s
e
.
 
 
T
e
n
 
r
a
n
d
o
m
 

s
p
e
c
i
m
e
n
s
 
1
 
i
n
c
h
 
w
i
d
e
 
s
h
a
l
l
 
b
e
 
c
u
t
 
f
r
o
m
 
t
h
e
 
s
a
m
p
l
e
.
 
 
F
i
v
e
 
s
e
a
m
 
s
p
e
c
i
m
e
n
s
 

s
h
a
l
l
 
b
e
 
f
i
e
l
d
 
t
e
s
t
e
d
 
f
o
r
 
s
h
e
a
r
 
s
t
r
e
n
g
t
h
 
a
n
d
 
5
 
s
e
a
m
 
s
p
e
c
i
m
e
n
s
 
s
h
a
l
l
 
b
e
 

f
i
e
l
d
 
t
e
s
t
e
d
 
f
o
r
 
p
e
e
l
 
a
d
h
e
s
i
o
n
 
u
s
i
n
g
 
a
n
 
a
p
p
r
o
v
e
d
 
q
u
a
n
t
i
t
a
t
i
v
e
 
t
e
n
s
i
o
m
e
t
e
r
.
 

W
h
e
r
e
 
n
e
c
e
s
s
a
r
y
,
 
a
c
c
e
l
e
r
a
t
e
d
 
c
u
r
i
n
g
 
o
f
 
t
r
i
a
l
 
s
e
a
m
s
 
m
a
d
e
 
b
y
 
c
h
e
m
i
c
a
l
 

m
e
t
h
o
d
s
 
s
h
a
l
l
 
b
e
 
c
o
n
d
u
c
t
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
G
S
I
 
G
R
I
 
G
M
7
.
 
 
T
o
 
b
e
 

a
c
c
e
p
t
a
b
l
e
,
 
4
 
o
u
t
 
o
f
 
5
 
r
e
p
l
i
c
a
t
e
 
t
e
s
t
 
s
p
e
c
i
m
e
n
s
 
s
h
a
l
l
 
m
e
e
t
 
s
e
a
m
 
s
t
r
e
n
g
t
h
 

r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
T
a
b
l
e
 
3
.
 
 
I
f
 
t
h
e
 
f
i
e
l
d
 
t
e
s
t
s
 
f
a
i
l
 
t
o
 
m
e
e
t
 
t
h
e
s
e
 

r
e
q
u
i
r
e
m
e
n
t
s
,
 
t
h
e
 
e
n
t
i
r
e
 
o
p
e
r
a
t
i
o
n
 
s
h
a
l
l
 
b
e
 
r
e
p
e
a
t
e
d
.
 
 
I
f
 
t
h
e
 
a
d
d
i
t
i
o
n
a
l
 

t
r
i
a
l
 
s
e
a
m
 
f
a
i
l
s
,
 
t
h
e
 
s
e
a
m
i
n
g
 
a
p
p
a
r
a
t
u
s
 
o
r
 
s
e
a
m
e
r
 
s
h
a
l
l
 
n
o
t
 
b
e
 
u
s
e
d
 
u
n
t
i
l
 

t
h
e
 
d
e
f
i
c
i
e
n
c
i
e
s
 
a
r
e
 
c
o
r
r
e
c
t
e
d
 
b
y
 
t
h
e
 
i
n
s
t
a
l
l
e
r
 
a
n
d
 
2
 
c
o
n
s
e
c
u
t
i
v
e
 

s
u
c
c
e
s
s
f
u
l
 
t
r
i
a
l
 
s
e
a
m
s
 
a
r
e
 
a
c
h
i
e
v
e
d
.

S
E
C
T
I
O
N
 
0
2
 
5
6
 
1
3
 
 
P
a
g
e
 
1
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
3
.
2
 
 
 
F
i
e
l
d
 
S
e
a
m
s

P
a
n
e
l
s
 
s
h
a
l
l
 
b
e
 
s
e
a
m
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 

r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
.
 
 
I
n
 
s
u
m
p
s
,
 
c
o
r
n
e
r
s
 
a
n
d
 
o
d
d
-
s
h
a
p
e
d
 
g
e
o
m
e
t
r
i
c
 
l
o
c
a
t
i
o
n
s
,
 

t
h
e
 
n
u
m
b
e
r
 
o
f
 
f
i
e
l
d
 
s
e
a
m
s
 
s
h
a
l
l
 
b
e
 
m
i
n
i
m
i
z
e
d
.
 
 
S
e
a
m
i
n
g
 
s
h
a
l
l
 
e
x
t
e
n
d
 
t
o
 
t
h
e
 

o
u
t
s
i
d
e
 
e
d
g
e
 
o
f
 
p
a
n
e
l
s
.
 
 
S
o
f
t
 
s
u
b
g
r
a
d
e
s
 
s
h
a
l
l
 
b
e
 
c
o
m
p
a
c
t
e
d
 
a
n
d
 
a
p
p
r
o
v
e
d
 

p
r
i
o
r
 
t
o
 
s
e
a
m
i
n
g
.
 
 
T
h
e
 
s
e
a
m
 
a
r
e
a
 
s
h
a
l
l
 
b
e
 
f
r
e
e
 
o
f
 
m
o
i
s
t
u
r
e
,
 
d
u
s
t
,
 
d
i
r
t
,
 

a
n
d
 
f
o
r
e
i
g
n
 
m
a
t
e
r
i
a
l
 
a
t
 
t
h
e
 
t
i
m
e
 
o
f
 
s
e
a
m
i
n
g
.
 
 
F
i
s
h
 
m
o
u
t
h
s
 
i
n
 
s
e
a
m
s
 
s
h
a
l
l
 

b
e
 
r
e
p
a
i
r
e
d
.

3
.
3
.
2
.
1
 
 
 
P
o
l
y
e
t
h
y
l
e
n
e
 
S
e
a
m
s

P
o
l
y
e
t
h
y
l
e
n
e
 
g
e
o
m
e
m
b
r
a
n
e
s
 
s
h
a
l
l
 
b
e
 
s
e
a
m
e
d
 
b
y
 
d
o
u
b
l
e
 
w
e
d
g
e
 
w
e
l
d
 
t
h
e
r
m
a
l
 

f
u
s
i
o
n
 
m
e
t
h
o
d
s
.
 
 
E
x
t
r
u
s
i
o
n
 
w
e
l
d
i
n
g
 
s
h
a
l
l
 
o
n
l
y
 
b
e
 
u
s
e
d
 
f
o
r
 
p
a
t
c
h
i
n
g
 
a
n
d
 

s
e
a
m
i
n
g
 
i
n
 
l
o
c
a
t
i
o
n
s
 
w
h
e
r
e
 
t
h
e
r
m
a
l
 
f
u
s
i
o
n
 
m
e
t
h
o
d
s
 
a
r
e
 
n
o
t
 
f
e
a
s
i
b
l
e
.
 
 
S
e
a
m
 

o
v
e
r
l
a
p
s
 
t
h
a
t
 
a
r
e
 
t
o
 
b
e
 
a
t
t
a
c
h
e
d
 
u
s
i
n
g
 
e
x
t
r
u
s
i
o
n
 
w
e
l
d
s
 
s
h
a
l
l
 
b
e
 
g
r
o
u
n
d
 

p
r
i
o
r
 
t
o
 
w
e
l
d
i
n
g
.
 
 
G
r
i
n
d
i
n
g
 
m
a
r
k
s
 
s
h
a
l
l
 
b
e
 
o
r
i
e
n
t
e
d
 
p
e
r
p
e
n
d
i
c
u
l
a
r
 
t
o
 
t
h
e
 

s
e
a
m
 
d
i
r
e
c
t
i
o
n
 
a
n
d
 
n
o
 
m
a
r
k
s
 
s
h
a
l
l
 
e
x
t
e
n
d
 
b
e
y
o
n
d
 
t
h
e
 
e
x
t
r
u
d
a
t
e
 
a
f
t
e
r
 

p
l
a
c
e
m
e
n
t
.
 
 
E
x
t
r
u
s
i
o
n
 
w
e
l
d
i
n
g
 
s
h
a
l
l
 
b
e
g
i
n
 
w
i
t
h
i
n
 
1
0
 
m
i
n
u
t
e
s
 
a
f
t
e
r
 

g
r
i
n
d
i
n
g
.
 
 
W
h
e
r
e
 
e
x
t
r
u
s
i
o
n
 
w
e
l
d
s
 
a
r
e
 
t
e
m
p
o
r
a
r
i
l
y
 
t
e
r
m
i
n
a
t
e
d
 
l
o
n
g
 
e
n
o
u
g
h
 
t
o
 

c
o
o
l
,
 
t
h
e
y
 
s
h
a
l
l
 
b
e
 
g
r
o
u
n
d
 
p
r
i
o
r
 
t
o
 
a
p
p
l
y
i
n
g
 
n
e
w
 
e
x
t
r
u
d
a
t
e
 
o
v
e
r
 
t
h
e
 

e
x
i
s
t
i
n
g
 
s
e
a
m
.
 
 
T
h
e
 
t
o
t
a
l
 
d
e
p
t
h
 
o
f
 
t
h
e
 
g
r
i
n
d
i
n
g
 
m
a
r
k
s
 
s
h
a
l
l
 
b
e
 
n
o
 
g
r
e
a
t
e
r
 

t
h
a
n
 
1
0
 
p
e
r
c
e
n
t
 
o
f
 
t
h
e
 
s
h
e
e
t
 
t
h
i
c
k
n
e
s
s
.

3
.
4
 
 
 
S
A
M
P
L
E
S

O
n
e
 
Q
C
 
s
a
m
p
l
e
,
 
 
1
8
 
i
n
c
h
e
s
 
i
n
 
l
e
n
g
t
h
,
 
f
o
r
 
t
h
e
 
e
n
t
i
r
e
 
w
i
d
t
h
 
o
f
 
a
 
r
o
l
l
,
 
s
h
a
l
l
 

b
e
 
o
b
t
a
i
n
e
d
 
f
o
r
 
e
v
e
r
y
 
1
0
0
,
0
0
0
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
m
a
t
e
r
i
a
l
 
d
e
l
i
v
e
r
e
d
 
t
o
 
t
h
e
 

s
i
t
e
.
 
 
S
a
m
p
l
e
s
 
s
h
a
l
l
 
n
o
t
 
b
e
 
o
b
t
a
i
n
e
d
 
f
r
o
m
 
t
h
e
 
f
i
r
s
t
 
t
h
r
e
e
 
f
e
e
t
 
o
f
 
t
h
e
 

r
o
l
l
.
 
 
F
o
r
 
a
c
c
o
r
d
i
o
n
 
f
o
l
d
e
d
 
g
e
o
m
e
m
b
r
a
n
e
s
,
 
s
a
m
p
l
e
s
 
o
f
 
e
q
u
i
v
a
l
e
n
t
 
s
i
z
e
 
s
h
a
l
l
 

b
e
 
c
o
l
l
e
c
t
e
d
 
f
r
o
m
 
a
p
p
r
o
v
e
d
 
l
o
c
a
t
i
o
n
s
.
 
 
T
h
e
 
s
a
m
p
l
e
s
 
s
h
a
l
l
 
b
e
 
i
d
e
n
t
i
f
i
e
d
 
b
y
 

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
n
a
m
e
,
 
p
r
o
d
u
c
t
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
,
 
l
o
t
 
a
n
d
 
r
o
l
l
/
p
a
n
e
l
 
n
u
m
b
e
r
.
 
 

T
h
e
 
d
a
t
e
,
 
a
 
u
n
i
q
u
e
 
s
a
m
p
l
e
 
n
u
m
b
e
r
,
 
a
n
d
 
t
h
e
 
m
a
c
h
i
n
e
 
d
i
r
e
c
t
i
o
n
 
s
h
a
l
l
 
a
l
s
o
 
b
e
 

n
o
t
e
d
.
 
 
I
n
 
a
d
d
i
t
i
o
n
,
 
a
 
1
2
 
i
n
c
h
 
b
y
 
1
2
 
i
n
c
h
 
Q
A
 
s
a
m
p
l
e
 
s
h
a
l
l
 
b
e
 
c
o
l
l
e
c
t
e
d
,
 

l
a
b
e
l
e
d
,
 
a
n
d
 
s
u
b
m
i
t
t
e
d
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
e
a
c
h
 
t
i
m
e
 
Q
C
 
s
a
m
p
l
e
s
 
a
r
e
 

c
o
l
l
e
c
t
e
d
.

3
.
5
 
 
 
T
E
S
T
S

T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
s
h
a
l
l
 
p
r
o
v
i
d
e
 
a
l
l
 
Q
C
 
s
a
m
p
l
e
s
 
t
o
 
t
h
e
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
 
t
o
 

d
e
t
e
r
m
i
n
e
 
d
e
n
s
i
t
y
,
 
t
h
i
c
k
n
e
s
s
,
 
t
e
n
s
i
l
e
 
s
t
r
e
n
g
t
h
 
a
t
 
b
r
e
a
k
,
 
a
n
d
 
e
l
o
n
g
a
t
i
o
n
 
a
t
 

b
r
e
a
k
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
m
e
t
h
o
d
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
T
a
b
l
e
 
1
 
a
n
d
 
2
.
 
 
S
a
m
p
l
e
s
 

n
o
t
 
m
e
e
t
i
n
g
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 
r
e
q
u
i
r
e
m
e
n
t
s
 
s
h
a
l
l
 
r
e
s
u
l
t
 
i
n
 
t
h
e
 
r
e
j
e
c
t
i
o
n
 
o
f
 

a
p
p
l
i
c
a
b
l
e
 
r
o
l
l
s
/
p
a
n
e
l
s
.
 
 
A
s
 
a
 
m
i
n
i
m
u
m
,
 
r
o
l
l
s
/
p
a
n
e
l
s
 
p
r
o
d
u
c
e
d
 
i
m
m
e
d
i
a
t
e
l
y
 

p
r
i
o
r
 
t
o
 
a
n
d
 
i
m
m
e
d
i
a
t
e
l
y
 
a
f
t
e
r
 
t
h
e
 
f
a
i
l
e
d
 
r
o
l
l
/
p
a
n
e
l
 
s
h
a
l
l
 
b
e
 
t
e
s
t
e
d
 
f
o
r
 

t
h
e
 
s
a
m
e
 
f
a
i
l
e
d
 
p
a
r
a
m
e
t
e
r
.
 
 
T
e
s
t
i
n
g
 
s
h
a
l
l
 
c
o
n
t
i
n
u
e
 
u
n
t
i
l
 
a
 
m
i
n
i
m
u
m
 
o
f
 

t
h
r
e
e
 
s
u
c
c
e
s
s
i
v
e
 
r
o
l
l
s
/
p
a
n
e
l
s
 
o
n
 
b
o
t
h
 
s
i
d
e
s
 
o
f
 
t
h
e
 
o
r
i
g
i
n
a
l
 
f
a
i
l
i
n
g
 

r
o
l
l
/
p
a
n
e
l
 
p
a
s
s
 
t
h
e
 
f
a
i
l
e
d
 
p
a
r
a
m
e
t
e
r
.

3
.
5
.
1
 
 
 
N
o
n
-
D
e
s
t
r
u
c
t
i
v
e
 
F
i
e
l
d
 
S
e
a
m
 
C
o
n
t
i
n
u
i
t
y
 
T
e
s
t
i
n
g

F
i
e
l
d
 
s
e
a
m
s
 
s
h
a
l
l
 
b
e
 
n
o
n
-
d
e
s
t
r
u
c
t
i
v
e
l
y
 
t
e
s
t
e
d
 
f
o
r
 
c
o
n
t
i
n
u
i
t
y
 
o
v
e
r
 
t
h
e
i
r
 

f
u
l
l
 
l
e
n
g
t
h
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
i
n
s
t
a
l
l
e
r
'
s
 
a
p
p
r
o
v
e
d
 
Q
C
 
m
a
n
u
a
l
.
 
 
S
e
a
m
 

t
e
s
t
i
n
g
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
a
s
 
t
h
e
 
s
e
a
m
i
n
g
 
w
o
r
k
 
p
r
o
g
r
e
s
s
e
s
,
 
n
o
t
 
a
t
 
t
h
e
 

c
o
m
p
l
e
t
i
o
n
 
o
f
 
f
i
e
l
d
 
s
e
a
m
i
n
g
.
 
 
A
n
y
 
s
e
a
m
s
 
w
h
i
c
h
 
f
a
i
l
 
s
h
a
l
l
 
b
e
 
d
o
c
u
m
e
n
t
e
d
 
a
n
d
 

r
e
p
a
i
r
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
i
n
s
t
a
l
l
e
r
'
s
 
a
p
p
r
o
v
e
d
 
Q
C
 
m
a
n
u
a
l
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
5
.
2
 
 
 
D
e
s
t
r
u
c
t
i
v
e
 
F
i
e
l
d
 
S
e
a
m
 
T
e
s
t
i
n
g

A
 
m
i
n
i
m
u
m
 
o
f
 
o
n
e
 
d
e
s
t
r
u
c
t
i
v
e
 
t
e
s
t
 
s
a
m
p
l
e
 
p
e
r
 
7
5
0
 
f
e
e
t
 
o
f
 
f
i
e
l
d
 
s
e
a
m
 
s
h
a
l
l
 

b
e
 
o
b
t
a
i
n
e
d
 
a
t
 
l
o
c
a
t
i
o
n
s
 
s
p
e
c
i
f
i
e
d
 
b
y
 
t
h
e
 
Q
C
 
i
n
s
p
e
c
t
o
r
.
 
 
S
a
m
p
l
e
 
l
o
c
a
t
i
o
n
s
 

s
h
a
l
l
 
n
o
t
 
b
e
 
i
d
e
n
t
i
f
i
e
d
 
p
r
i
o
r
 
t
o
 
s
e
a
m
i
n
g
.
 
 
S
a
m
p
l
e
s
 
s
h
a
l
l
 
b
e
 
a
 
m
i
n
i
m
u
m
 
o
f
 

1
2
 
i
n
c
h
e
s
 
w
i
d
e
 
b
y
 
4
2
 
i
n
c
h
e
s
 
l
o
n
g
 
w
i
t
h
 
t
h
e
 
s
e
a
m
 
c
e
n
t
e
r
e
d
 
l
e
n
g
t
h
w
i
s
e
.
 
 
E
a
c
h
 

s
a
m
p
l
e
 
s
h
a
l
l
 
b
e
 
c
u
t
 
i
n
t
o
 
3
 
e
q
u
a
l
 
p
i
e
c
e
s
,
 
w
i
t
h
 
o
n
e
 
p
i
e
c
e
 
r
e
t
a
i
n
e
d
 
b
y
 
t
h
e
 

i
n
s
t
a
l
l
e
r
,
 
o
n
e
 
p
i
e
c
e
 
g
i
v
e
n
 
t
o
 
t
h
e
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
,
 
a
n
d
 
t
h
e
 
r
e
m
a
i
n
i
n
g
 
p
i
e
c
e
 

g
i
v
e
n
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
f
o
r
 
Q
A
 
t
e
s
t
i
n
g
 
a
n
d
/
o
r
 
p
e
r
m
a
n
e
n
t
 
r
e
c
o
r
d
.
 
 

E
a
c
h
 
s
a
m
p
l
e
 
s
h
a
l
l
 
b
e
 
n
u
m
b
e
r
e
d
 
a
n
d
 
c
r
o
s
s
 
r
e
f
e
r
e
n
c
e
d
 
t
o
 
a
 
f
i
e
l
d
 
l
o
g
 
w
h
i
c
h
 

i
d
e
n
t
i
f
i
e
s
:
 
 
(
1
)
 
p
a
n
e
l
 
n
u
m
b
e
r
;
 
(
2
)
 
s
e
a
m
 
n
u
m
b
e
r
;
 
(
3
)
 
d
a
t
e
 
a
n
d
 
t
i
m
e
 
c
u
t
;
 
(
4
)
 

a
m
b
i
e
n
t
 
t
e
m
p
e
r
a
t
u
r
e
 
w
i
t
h
i
n
 
6
 
i
n
c
h
e
s
 
a
b
o
v
e
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
;
 
(
5
)
 
s
e
a
m
i
n
g
 

u
n
i
t
 
d
e
s
i
g
n
a
t
i
o
n
;
 
(
6
)
 
n
a
m
e
 
o
f
 
s
e
a
m
e
r
;
 
a
n
d
 
(
7
)
 
s
e
a
m
i
n
g
 
a
p
p
a
r
a
t
u
s
 

t
e
m
p
e
r
a
t
u
r
e
 
a
n
d
 
p
r
e
s
s
u
r
e
s
 
(
w
h
e
r
e
 
a
p
p
l
i
c
a
b
l
e
)
.
 
 
T
e
n
 
1
 
i
n
c
h
 
w
i
d
e
 
r
e
p
l
i
c
a
t
e
 

s
p
e
c
i
m
e
n
s
 
s
h
a
l
l
 
b
e
 
c
u
t
 
f
r
o
m
 
t
h
e
 
i
n
s
t
a
l
l
e
r
'
s
 
s
a
m
p
l
e
.
 
 
F
i
v
e
 
s
p
e
c
i
m
e
n
s
 
s
h
a
l
l
 

b
e
 
t
e
s
t
e
d
 
f
o
r
 
s
h
e
a
r
 
s
t
r
e
n
g
t
h
 
a
n
d
 
5
 
f
o
r
 
p
e
e
l
 
a
d
h
e
s
i
o
n
 
u
s
i
n
g
 
a
n
 
a
p
p
r
o
v
e
d
 

f
i
e
l
d
 
q
u
a
n
t
i
t
a
t
i
v
e
 
t
e
n
s
i
o
m
e
t
e
r
.
 
 
J
a
w
 
s
e
p
a
r
a
t
i
o
n
 
s
p
e
e
d
 
s
h
a
l
l
 
b
e
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
a
p
p
r
o
v
e
d
 
Q
C
 
m
a
n
u
a
l
.
 
 
T
o
 
b
e
 
a
c
c
e
p
t
a
b
l
e
,
 
4
 
o
u
t
 
o
f
 
5
 

r
e
p
l
i
c
a
t
e
 
t
e
s
t
 
s
p
e
c
i
m
e
n
s
 
s
h
a
l
l
 
m
e
e
t
 
t
h
e
 
s
e
a
m
 
s
t
r
e
n
g
t
h
 
r
e
q
u
i
r
e
m
e
n
t
s
 

s
p
e
c
i
f
i
e
d
 
i
n
 
T
a
b
l
e
 
3
.
 
 
I
f
 
t
h
e
 
f
i
e
l
d
 
t
e
s
t
s
 
p
a
s
s
,
 
5
 
s
p
e
c
i
m
e
n
s
 
s
h
a
l
l
 
b
e
 

t
e
s
t
e
d
 
a
t
 
t
h
e
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
 
f
o
r
 
s
h
e
a
r
 
s
t
r
e
n
g
t
h
 
a
n
d
 
5
 
f
o
r
 
p
e
e
l
 
a
d
h
e
s
i
o
n
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
'
s
 
a
p
p
r
o
v
e
d
 
p
r
o
c
e
d
u
r
e
s
.
 
 
T
o
 
b
e
 

a
c
c
e
p
t
a
b
l
e
,
 
4
 
o
u
t
 
o
f
 
5
 
r
e
p
l
i
c
a
t
e
 
t
e
s
t
 
s
p
e
c
i
m
e
n
s
 
s
h
a
l
l
 
m
e
e
t
 
t
h
e
 
s
e
a
m
 

s
t
r
e
n
g
t
h
 
r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
T
a
b
l
e
 
2
.
 
 
I
f
 
t
h
e
 
f
i
e
l
d
 
o
r
 
l
a
b
o
r
a
t
o
r
y
 

t
e
s
t
s
 
f
a
i
l
,
 
t
h
e
 
s
e
a
m
 
s
h
a
l
l
 
b
e
 
r
e
p
a
i
r
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
p
a
r
a
g
r
a
p
h
 

D
e
s
t
r
u
c
t
i
v
e
 
S
e
a
m
 
T
e
s
t
 
R
e
p
a
i
r
s
.
 
 
H
o
l
e
s
 
f
o
r
 
d
e
s
t
r
u
c
t
i
v
e
 
s
e
a
m
 
s
a
m
p
l
e
s
 
s
h
a
l
l
 

b
e
 
r
e
p
a
i
r
e
d
 
t
h
e
 
s
a
m
e
 
d
a
y
 
t
h
e
y
 
a
r
e
 
c
u
t
.

3
.
6
 
 
 
D
E
F
E
C
T
S
 
A
N
D
 
R
E
P
A
I
R
S

3
.
6
.
1
 
 
 
D
e
s
t
r
u
c
t
i
v
e
 
S
e
a
m
 
T
e
s
t
 
R
e
p
a
i
r
s

S
e
a
m
s
 
t
h
a
t
 
f
a
i
l
 
d
e
s
t
r
u
c
t
i
v
e
 
s
e
a
m
 
t
e
s
t
i
n
g
 
m
a
y
 
b
e
 
o
v
e
r
l
a
i
d
 
w
i
t
h
 
a
 
s
t
r
i
p
 
o
f
 

n
e
w
 
m
a
t
e
r
i
a
l
 
a
n
d
 
s
e
a
m
e
d
 
(
c
a
p
 
s
t
r
i
p
p
e
d
)
.
 
 
A
l
t
e
r
n
a
t
i
v
e
l
y
,
 
t
h
e
 
s
e
a
m
i
n
g
 
p
a
t
h
 

s
h
a
l
l
 
b
e
 
r
e
t
r
a
c
e
d
 
t
o
 
a
n
 
i
n
t
e
r
m
e
d
i
a
t
e
 
l
o
c
a
t
i
o
n
 
a
 
m
i
n
i
m
u
m
 
o
f
 
1
0
 
f
e
e
t
 
o
n
 
e
a
c
h
 

s
i
d
e
 
o
f
 
t
h
e
 
f
a
i
l
e
d
 
s
e
a
m
 
l
o
c
a
t
i
o
n
.
 
 
A
t
 
e
a
c
h
 
l
o
c
a
t
i
o
n
 
a
 
1
2
 
b
y
 
1
8
 
i
n
c
h
 

m
i
n
i
m
u
m
 
s
i
z
e
 
s
e
a
m
 
s
a
m
p
l
e
 
s
h
a
l
l
 
b
e
 
t
a
k
e
n
 
f
o
r
 
2
 
a
d
d
i
t
i
o
n
a
l
 
s
h
e
a
r
 
s
t
r
e
n
g
t
h
 

a
n
d
 
2
 
a
d
d
i
t
i
o
n
a
l
 
p
e
e
l
 
a
d
h
e
s
i
o
n
 
t
e
s
t
s
 
u
s
i
n
g
 
a
n
 
a
p
p
r
o
v
e
d
 
q
u
a
n
t
i
t
a
t
i
v
e
 
f
i
e
l
d
 

t
e
n
s
i
o
m
e
t
e
r
.
 
 
I
f
 
t
h
e
s
e
 
t
e
s
t
s
 
p
a
s
s
,
 
t
h
e
n
 
t
h
e
 
r
e
m
a
i
n
i
n
g
 
s
e
a
m
 
s
a
m
p
l
e
 
p
o
r
t
i
o
n
 

s
h
a
l
l
 
b
e
 
s
e
n
t
 
t
o
 
t
h
e
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
 
f
o
r
 
5
 
s
h
e
a
r
 
s
t
r
e
n
g
t
h
 
a
n
d
 
5
 
p
e
e
l
 

a
d
h
e
s
i
o
n
 
t
e
s
t
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
'
s
 
a
p
p
r
o
v
e
d
 
p
r
o
c
e
d
u
r
e
s
.
 

T
o
 
b
e
 
a
c
c
e
p
t
a
b
l
e
,
 
4
 
o
u
t
 
o
f
 
5
 
r
e
p
l
i
c
a
t
e
 
t
e
s
t
 
s
p
e
c
i
m
e
n
s
 
m
u
s
t
 
m
e
e
t
 
s
p
e
c
i
f
i
e
d
 

s
e
a
m
 
s
t
r
e
n
g
t
h
 
r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
I
f
 
t
h
e
s
e
 
l
a
b
o
r
a
t
o
r
y
 
t
e
s
t
s
 
p
a
s
s
,
 
t
h
e
n
 
t
h
e
 
s
e
a
m
 

s
h
a
l
l
 
b
e
 
c
a
p
 
s
t
r
i
p
p
e
d
 
o
r
 
r
e
p
a
i
r
e
d
 
u
s
i
n
g
 
o
t
h
e
r
 
a
p
p
r
o
v
e
d
 
m
e
t
h
o
d
s
 
b
e
t
w
e
e
n
 

t
h
a
t
 
l
o
c
a
t
i
o
n
 
a
n
d
 
t
h
e
 
o
r
i
g
i
n
a
l
 
f
a
i
l
e
d
 
l
o
c
a
t
i
o
n
.
 
 
I
f
 
f
i
e
l
d
 
o
r
 
l
a
b
o
r
a
t
o
r
y
 

t
e
s
t
s
 
f
a
i
l
,
 
t
h
e
 
p
r
o
c
e
s
s
 
s
h
a
l
l
 
b
e
 
r
e
p
e
a
t
e
d
.
 
 
A
f
t
e
r
 
r
e
p
a
i
r
s
 
a
r
e
 
c
o
m
p
l
e
t
e
d
,
 

t
h
e
 
r
e
p
a
i
r
e
d
 
s
e
a
m
 
s
h
a
l
l
 
b
e
 
n
o
n
-
d
e
s
t
r
u
c
t
i
v
e
l
y
 
t
e
s
t
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

p
a
r
a
g
r
a
p
h
 
N
o
n
-
D
e
s
t
r
u
c
t
i
v
e
 
F
i
e
l
d
 
S
e
a
m
 
C
o
n
t
i
n
u
i
t
y
 
T
e
s
t
i
n
g
.

3
.
6
.
2
 
 
 
P
a
t
c
h
e
s

T
e
a
r
s
,
 
h
o
l
e
s
,
 
b
l
i
s
t
e
r
s
 
a
n
d
 
o
t
h
e
r
 
d
e
f
e
c
t
s
 
s
h
a
l
l
 
b
e
 
r
e
p
a
i
r
e
d
 
w
i
t
h
 
p
a
t
c
h
e
s
.
 
 

P
a
t
c
h
e
s
 
s
h
a
l
l
 
h
a
v
e
 
r
o
u
n
d
e
d
 
c
o
r
n
e
r
s
,
 
b
e
 
m
a
d
e
 
o
f
 
t
h
e
 
s
a
m
e
 
g
e
o
m
e
m
b
r
a
n
e
,
 
a
n
d
 

e
x
t
e
n
d
 
a
 
m
i
n
i
m
u
m
 
o
f
 
6
 
i
n
c
h
e
s
 
b
e
y
o
n
d
 
t
h
e
 
e
d
g
e
 
o
f
 
d
e
f
e
c
t
s
.
 
 
M
i
n
o
r
 
l
o
c
a
l
i
z
e
d
 

f
l
a
w
s
 
s
h
a
l
l
 
b
e
 
r
e
p
a
i
r
e
d
 
b
y
 
s
p
o
t
 
w
e
l
d
i
n
g
 
o
r
 
s
e
a
m
i
n
g
 
a
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
t
h
e
 
Q
C
 

i
n
s
p
e
c
t
o
r
.
 
 
R
e
p
a
i
r
s
 
s
h
a
l
l
 
b
e
 
n
o
n
-
d
e
s
t
r
u
c
t
i
v
e
l
y
 
t
e
s
t
e
d
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
o
r
 
t
h
e
 
Q
C
 
i
n
s
p
e
c
t
o
r
 
m
a
y
 
a
l
s
o
 
e
l
e
c
t
 
t
o
 
p
e
r
f
o
r
m
 
d
e
s
t
r
u
c
t
i
v
e
 
s
e
a
m
 

t
e
s
t
s
 
o
n
 
s
u
s
p
e
c
t
 
a
r
e
a
s
.

S
E
C
T
I
O
N
 
0
2
 
5
6
 
1
3
 
 
P
a
g
e
 
1
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
7
 
 
 
V
I
S
U
A
L
 
I
N
S
P
E
C
T
I
O
N
 
A
N
D
 
E
V
A
L
U
A
T
I
O
N

I
m
m
e
d
i
a
t
e
l
y
 
p
r
i
o
r
 
t
o
 
c
o
v
e
r
i
n
g
,
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
,
 
s
e
a
m
s
,
 
a
n
d
 
n
o
n
-
s
e
a
m
 
a
r
e
a
s
 

s
h
a
l
l
 
b
e
 
v
i
s
u
a
l
l
y
 
i
n
s
p
e
c
t
e
d
 
b
y
 
t
h
e
 
Q
C
 
i
n
s
p
e
c
t
o
r
 
a
n
d
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 

f
o
r
 
d
e
f
e
c
t
s
,
 
h
o
l
e
s
,
 
o
r
 
d
a
m
a
g
e
 
d
u
e
 
t
o
 
w
e
a
t
h
e
r
 
c
o
n
d
i
t
i
o
n
s
 
o
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 

a
c
t
i
v
i
t
i
e
s
.
 
 
A
t
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
'
s
 
o
r
 
t
h
e
 
Q
C
 
i
n
s
p
e
c
t
o
r
'
s
 

d
i
s
c
r
e
t
i
o
n
,
 
t
h
e
 
s
u
r
f
a
c
e
 
o
f
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
s
h
a
l
l
 
b
e
 
b
r
u
s
h
e
d
,
 
b
l
o
w
n
,
 
o
r
 

w
a
s
h
e
d
 
b
y
 
t
h
e
 
i
n
s
t
a
l
l
e
r
 
i
f
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
d
u
s
t
,
 
m
u
d
,
 
o
r
 
f
o
r
e
i
g
n
 
m
a
t
e
r
i
a
l
 

i
n
h
i
b
i
t
s
 
i
n
s
p
e
c
t
i
o
n
 
o
r
 
f
u
n
c
t
i
o
n
i
n
g
 
o
f
 
t
h
e
 
o
v
e
r
l
y
i
n
g
 
m
a
t
e
r
i
a
l
.
 
 
E
a
c
h
 

s
u
s
p
e
c
t
 
l
o
c
a
t
i
o
n
 
s
h
a
l
l
 
b
e
 
n
o
n
-
d
e
s
t
r
u
c
t
i
v
e
l
y
 
t
e
s
t
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

p
a
r
a
g
r
a
p
h
 
N
o
n
-
D
e
s
t
r
u
c
t
i
v
e
 
F
i
e
l
d
 
S
e
a
m
 
 
C
o
n
t
i
n
u
i
t
y
 
T
e
s
t
i
n
g
.
 
 
E
a
c
h
 
l
o
c
a
t
i
o
n
 

t
h
a
t
 
f
a
i
l
s
 
n
o
n
-
d
e
s
t
r
u
c
t
i
v
e
 
t
e
s
t
i
n
g
 
s
h
a
l
l
 
b
e
 
r
e
p
a
i
r
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

p
a
r
a
g
r
a
p
h
 
P
a
t
c
h
e
s
 
a
n
d
 
n
o
n
-
d
e
s
t
r
u
c
t
i
v
e
l
y
 
r
e
t
e
s
t
e
d
.

3
.
8
 
 
 
P
R
O
T
E
C
T
I
O
N
 
A
N
D
 
B
A
C
K
F
I
L
L
I
N
G

W
r
i
n
k
l
e
s
 
i
n
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
s
h
a
l
l
 
b
e
 
p
r
e
v
e
n
t
e
d
 
f
r
o
m
 
f
o
l
d
i
n
g
 
o
v
e
r
 
d
u
r
i
n
g
 

p
l
a
c
e
m
e
n
t
 
o
f
 
c
o
v
e
r
 
m
a
t
e
r
i
a
l
s
.
 
 
C
o
v
e
r
 
s
o
i
l
 
s
h
a
l
l
 
n
o
t
 
b
e
 
d
r
o
p
p
e
d
 
o
n
t
o
 
t
h
e
 

g
e
o
m
e
m
b
r
a
n
e
 
o
r
 
o
v
e
r
l
y
i
n
g
 
g
e
o
s
y
n
t
h
e
t
i
c
s
 
f
r
o
m
 
a
 
h
e
i
g
h
t
 
g
r
e
a
t
e
r
 
t
h
a
n
 
3
 
f
e
e
t
.
 
 

T
h
e
 
s
o
i
l
 
s
h
a
l
l
 
b
e
 
p
u
s
h
e
d
 
o
u
t
 
o
v
e
r
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
o
r
 
o
v
e
r
l
y
i
n
g
 

g
e
o
s
y
n
t
h
e
t
i
c
s
 
i
n
 
a
n
 
u
p
w
a
r
d
 
t
u
m
b
l
i
n
g
 
m
o
t
i
o
n
.
 
 
S
o
i
l
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
f
r
o
m
 
t
h
e
 

b
o
t
t
o
m
 
o
f
 
t
h
e
 
s
l
o
p
e
 
u
p
w
a
r
d
.
 
 
T
h
e
 
i
n
i
t
i
a
l
 
l
o
o
s
e
 
s
o
i
l
 
l
i
f
t
 
t
h
i
c
k
n
e
s
s
 
s
h
a
l
l
 
b
e

 
1
2
 
i
n
c
h
e
s
.
 
 
E
q
u
i
p
m
e
n
t
 
w
i
t
h
 
g
r
o
u
n
d
 
p
r
e
s
s
u
r
e
s
 
l
e
s
s
 
t
h
a
n
 
7
 
p
s
i
 
s
h
a
l
l
 
b
e
 
u
s
e
d
 

t
o
 
p
l
a
c
e
 
t
h
e
 
f
i
r
s
t
 
l
i
f
t
 
o
v
e
r
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
.
 
 
A
 
m
i
n
i
m
u
m
 
o
f
 
2
4
 
i
n
c
h
e
s
 
o
f
 

s
o
i
l
 
s
h
a
l
l
 
b
e
 
m
a
i
n
t
a
i
n
e
d
 
b
e
t
w
e
e
n
 
c
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
w
i
t
h
 
g
r
o
u
n
d
 

p
r
e
s
s
u
r
e
s
 
g
r
e
a
t
e
r
 
t
h
a
n
 
7
 
p
s
i
 
a
n
d
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
.
 
 
C
o
v
e
r
 
s
o
i
l
 
c
o
m
p
a
c
t
i
o
n
 

a
n
d
 
t
e
s
t
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
 
a
r
e
 
d
e
s
c
r
i
b
e
d
 
i
n
 
S
e
c
t
i
o
n
 
3
1
 
0
0
 
0
0
 
E
A
R
T
H
W
O
R
K
.
 
 

E
q
u
i
p
m
e
n
t
 
p
l
a
c
i
n
g
 
c
o
v
e
r
 
s
o
i
l
 
s
h
a
l
l
 
n
o
t
 
s
t
o
p
 
a
b
r
u
p
t
l
y
,
 
m
a
k
e
 
s
h
a
r
p
 
t
u
r
n
s
,
 

s
p
i
n
 
t
h
e
i
r
 
w
h
e
e
l
s
,
 
o
r
 
t
r
a
v
e
l
 
a
t
 
s
p
e
e
d
s
 
e
x
c
e
e
d
i
n
g
 
5
 
m
p
h
.

3
.
9
 
 
 
A
S
-
B
U
I
L
T
 
D
R
A
W
I
N
G
S

F
i
n
a
l
 
a
s
-
b
u
i
l
t
 
d
r
a
w
i
n
g
s
 
o
f
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 
s
h
a
l
l
 
b
e
 

p
r
e
p
a
r
e
d
.
 
 
T
h
e
s
e
 
d
r
a
w
i
n
g
s
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
p
a
n
e
l
 
n
u
m
b
e
r
s
,
 
s
e
a
m
 
n
u
m
b
e
r
s
,
 

l
o
c
a
t
i
o
n
 
o
f
 
r
e
p
a
i
r
s
,
 
d
e
s
t
r
u
c
t
i
v
e
 
s
e
a
m
 
s
a
m
p
l
e
s
,
 
a
n
d
 
p
e
n
e
t
r
a
t
i
o
n
s
.

 
 
 
 
 
 
 
 
-
-
 
E
n
d
 
o
f
 
S
e
c
t
i
o
n
 
-
-S
E
C
T
I
O
N
 
0
2
 
5
6
 
1
3
 
 
P
a
g
e
 
1
5



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
0
2
 
5
6
 
1
5

G
E
O
S
Y
N
T
H
E
T
I
C
 
C
L
A
Y
 
L
I
N
E
R
 
(
G
C
L
)

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
U
N
I
T
 
P
R
I
C
E
S

M
e
a
s
u
r
e
m
e
n
t
 
w
i
l
l
 
b
e
 
m
a
d
e
 
o
f
 
t
h
e
 
t
o
t
a
l
 
s
u
r
f
a
c
e
 
a
r
e
a
 
c
o
v
e
r
e
d
 
b
y
 
G
C
L
 
i
n
 
a
c
r
e
s
 

a
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
c
o
n
t
r
a
c
t
 
d
r
a
w
i
n
g
s
.
 
 
F
i
n
a
l
 
q
u
a
n
t
i
t
i
e
s
 
w
i
l
l
 
b
e
 
b
a
s
e
d
 
o
n
 

a
s
-
b
u
i
l
t
 
c
o
n
d
i
t
i
o
n
s
.
 
 
A
l
l
o
w
a
n
c
e
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
G
C
L
 
i
n
 
a
n
c
h
o
r
 
a
n
d
 

d
r
a
i
n
a
g
e
 
t
r
e
n
c
h
e
s
;
 
h
o
w
e
v
e
r
,
 
n
o
 
a
l
l
o
w
a
n
c
e
 
w
i
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
w
a
s
t
e
,
 
o
v
e
r
l
a
p
,
 

r
e
p
a
i
r
s
,
 
o
r
 
m
a
t
e
r
i
a
l
s
 
u
s
e
d
 
f
o
r
 
t
h
e
 
c
o
n
v
e
n
i
e
n
c
e
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
.

1
.
2
 
 
 
P
A
Y
M
E
N
T

G
C
L
 
i
n
s
t
a
l
l
e
d
 
a
n
d
 
a
c
c
e
p
t
e
d
 
w
i
l
l
 
b
e
 
p
a
i
d
 
f
o
r
 
a
t
 
t
h
e
 
r
e
s
p
e
c
t
i
v
e
 
c
o
n
t
r
a
c
t
 

u
n
i
t
 
p
r
i
c
e
 
i
n
 
t
h
e
 
b
i
d
d
i
n
g
 
s
c
h
e
d
u
l
e
.
 
 
T
h
i
s
 
u
n
i
t
 
p
r
i
c
e
 
w
i
l
l
 
i
n
c
l
u
d
e
 
t
h
e
 
c
o
s
t
 

o
f
 
a
l
l
 
l
a
b
o
r
,
 
m
a
t
e
r
i
a
l
s
,
 
e
q
u
i
p
m
e
n
t
,
 
i
n
s
t
a
l
l
a
t
i
o
n
,
 
t
e
s
t
i
n
g
,
 
a
n
d
 
c
o
s
t
s
 

a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
p
l
a
c
e
m
e
n
t
 
o
f
 
t
h
e
 
G
C
L
.

1
.
3
 
 
 
R
E
F
E
R
E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
m
 
a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 

e
x
t
e
n
t
 
r
e
f
e
r
e
n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
t
e
x
t
 
b
y
 

t
h
e
 
b
a
s
i
c
 
d
e
s
i
g
n
a
t
i
o
n
 
o
n
l
y
.

A
S
T
M
 
I
N
T
E
R
N
A
T
I
O
N
A
L
 
(
A
S
T
M
)

A
S
T
M
 
D
5
2
6
1

(
2
0
1
0
)
 
M
e
a
s
u
r
i
n
g
 
M
a
s
s
 
P
e
r
 
U
n
i
t
 
A
r
e
a
 
o
f
 

G
e
o
t
e
x
t
i
l
e
s

A
S
T
M
 
D
5
8
8
7
/
D
5
8
8
7
M

(
2
0
1
6
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
 
f
o
r
 

M
e
a
s
u
r
e
m
e
n
t
 
o
f
 
I
n
d
e
x
 
F
l
u
x
 
T
h
r
o
u
g
h
 

S
a
t
u
r
a
t
e
d
 
G
e
o
s
y
n
t
h
e
t
i
c
 
C
l
a
y
 
L
i
n
e
r
 

S
p
e
c
i
m
e
n
s
 
U
s
i
n
g
 
a
 
F
l
e
x
i
b
l
e
 
W
a
l
l
 
P
e
r
m
e
a
m
e
t
e
r

A
S
T
M
 
D
5
8
8
8

(
2
0
0
6
;
 
R
 
2
0
1
6
)
 
S
t
a
n
d
a
r
d
 
G
u
i
d
e
 
f
o
r
 
S
t
o
r
a
g
e
 

a
n
d
 
H
a
n
d
l
i
n
g
 
o
f
 
G
e
o
s
y
n
t
h
e
t
i
c
 
C
l
a
y
 
L
i
n
e
r
s

A
S
T
M
 
D
5
8
8
9
/
D
5
8
8
9
M

(
2
0
1
6
)
 
S
t
a
n
d
a
r
d
 
P
r
a
c
t
i
c
e
 
f
o
r
 
Q
u
a
l
i
t
y
 

C
o
n
t
r
o
l
 
o
f
 
G
e
o
s
y
n
t
h
e
t
i
c
 
C
l
a
y
 
L
i
n
e
r
s

A
S
T
M
 
D
5
8
9
0

(
2
0
1
1
)
 
S
w
e
l
l
 
I
n
d
e
x
 
o
f
 
C
l
a
y
 
M
i
n
e
r
a
l
 

C
o
m
p
o
n
e
n
t
 
o
f
 
G
e
o
s
y
n
t
h
e
t
i
c
 
C
l
a
y
 
L
i
n
e
r
s

A
S
T
M
 
D
5
8
9
1
/
D
5
8
9
1
M

(
2
0
0
2
;
 
R
 
2
0
1
6
;
 
E
 
2
0
1
6
)
 
F
l
u
i
d
 
L
o
s
s
 
o
f
 
C
l
a
y
 

C
o
m
p
o
n
e
n
t
 
o
f
 
G
e
o
s
y
n
t
h
e
t
i
c
 
C
l
a
y
 
L
i
n
e
r
s

A
S
T
M
 
D
5
9
9
3

(
2
0
1
4
)
 
M
e
a
s
u
r
i
n
g
 
M
a
s
s
 
P
e
r
 
U
n
i
t
 
o
f
 

G
e
o
s
y
n
t
h
e
t
i
c
 
C
l
a
y
 
L
i
n
e
r
s

A
S
T
M
 
D
6
0
7
2
/
D
6
0
7
2
M

(
2
0
0
9
;
 
R
 
2
0
1
5
)
 
O
b
t
a
i
n
i
n
g
 
S
a
m
p
l
e
s
 
o
f
 

G
e
o
s
y
n
t
h
e
t
i
c
 
C
l
a
y
 
L
i
n
e
r
s

A
S
T
M
 
D
6
4
9
6
/
D
6
4
9
6
M

(
2
0
0
4
a
;
 
R
 
2
0
1
5
;
 
E
 
2
0
1
5
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 

S
E
C
T
I
O
N
 
0
2
 
5
6
 
1
5
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

M
e
t
h
o
d
 
f
o
r
 
D
e
t
e
r
m
i
n
i
n
g
 
A
v
e
r
a
g
e
 
B
o
n
d
i
n
g
 

P
e
e
l
 
S
t
r
e
n
g
t
h
 
B
e
t
w
e
e
n
 
T
o
p
 
a
n
d
 
B
o
t
t
o
m
 

L
a
y
e
r
s
 
o
f
 
N
e
e
d
l
e
-
P
u
n
c
h
e
d
 
G
e
o
s
y
n
t
h
e
t
i
c
 
C
l
a
y
 

L
i
n
e
r
s

A
S
T
M
 
D
6
7
6
8
/
D
6
7
6
8
M

(
2
0
0
4
;
 
R
 
2
0
1
5
;
 
E
 
2
0
1
5
;
 
E
 
2
0
1
5
)
 
S
t
a
n
d
a
r
d
 

T
e
s
t
 
M
e
t
h
o
d
 
f
o
r
 
T
e
n
s
i
l
e
 
S
t
r
e
n
g
t
h
 
o
f
 

G
e
o
s
y
n
t
h
e
t
i
c
 
C
l
a
y
 
L
i
n
e
r
s

1
.
4
 
 
 
A
D
M
I
N
I
S
T
R
A
T
I
V
E
 
R
E
Q
U
I
R
E
M
E
N
T
S

S
u
b
m
i
t
 
G
C
L
 
p
a
n
e
l
 
l
a
y
o
u
t
 
a
n
d
 
d
e
t
a
i
l
 
d
r
a
w
i
n
g
s
,
 
f
o
r
 
a
p
p
r
o
v
a
l
,
 
a
 
m
i
n
i
m
u
m
 
o
f
 
1
4
 

d
a
y
s
 
p
r
i
o
r
 
t
o
 
d
e
p
l
o
y
m
e
n
t
.
 
 
I
n
c
l
u
d
e
 
G
C
L
 
p
a
n
e
l
 
l
a
y
o
u
t
 
a
n
d
 
p
e
n
e
t
r
a
t
i
o
n
 
d
e
t
a
i
l
 

d
r
a
w
i
n
g
s
.

1
.
5
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
2
 
S
h
o
p
 
D
r
a
w
i
n
g
s

L
a
y
o
u
t
 
a
n
d
 
D
e
t
a
i
l
 
D
r
a
w
i
n
g
s
;
 
G

S
D
-
0
3
 
P
r
o
d
u
c
t
 
D
a
t
a

M
a
n
u
f
a
c
t
u
r
e
r
'
s
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
(
Q
C
)
 
M
a
n
u
a
l

G
C
L
 
P
r
o
p
e
r
t
i
e
s

 
 
S
u
b
m
i
t
 
c
e
r
t
i
f
i
e
d
 
t
e
s
t
 
r
e
s
u
l
t
s
 
a
t
 
l
e
a
s
t
 
1
4
 
w
o
r
k
i
n
g
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 

d
e
l
i
v
e
r
y
 
o
f
 
t
h
e
 
G
C
L
.

W
a
r
r
a
n
t
y

T
e
s
t
s
,
 
I
n
s
p
e
c
t
i
o
n
s
,
 
a
n
d
 
V
e
r
i
f
i
c
a
t
i
o
n
s

Q
u
a
l
i
f
i
c
a
t
i
o
n
s
;
 
G

 
 
M
a
n
u
f
a
c
t
u
r
e
r
'
s
,
 
i
n
s
t
a
l
l
e
r
'
s
,
 
Q
C
 
i
n
s
p
e
c
t
o
r
'
s
,
 
a
n
d
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
'
s
 

q
u
a
l
i
f
i
c
a
t
i
o
n
 
s
t
a
t
e
m
e
n
t
s
 
i
n
c
l
u
d
i
n
g
 
r
e
s
u
m
e
s
 
o
f
 
k
e
y
 
p
e
r
s
o
n
n
e
l
 

i
n
v
o
l
v
e
d
 
i
n
 
t
h
i
s
 
p
r
o
j
e
c
t
.

S
D
-
0
4
 
S
a
m
p
l
e
s

S
a
m
p
l
e
s

 
 
D
e
l
i
v
e
r
 
Q
C
 
s
a
m
p
l
e
s
 
a
t
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 
f
r
e
q
u
e
n
c
i
e
s
.

S
D
-
0
6
 
T
e
s
t
 
R
e
p
o
r
t
s

T
e
s
t
s
,
 
I
n
s
p
e
c
t
i
o
n
s
,
 
a
n
d
 
V
e
r
i
f
i
c
a
t
i
o
n
s

C
o
n
f
o
r
m
a
n
c
e
 
T
e
s
t
s

S
u
b
g
r
a
d
e
 
P
r
e
p
a
r
a
t
i
o
n
;
 
G

1
.
6
 
 
 
Q
U
A
L
I
T
Y
 
C
O
N
T
R
O
L

1
.
6
.
1
 
 
 
M
a
n
u
f
a
c
t
u
r
e
r
'
s
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
(
Q
C
)
 
M
a
n
u
a
l

S
u
b
m
i
t
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
q
u
a
l
i
t
y
 
c
o
n
t
r
o
l
 
(
Q
C
)
 
m
a
n
u
a
l
 
w
h
i
c
h
 
d
e
s
c
r
i
b
e
s
 

t
e
s
t
i
n
g
 
p
r
o
c
e
d
u
r
e
s
,
 
f
r
e
q
u
e
n
c
y
 
o
f
 
t
e
s
t
i
n
g
 
a
n
d
 
a
c
c
e
p
t
a
n
c
e
/
r
e
j
e
c
t
i
o
n
 
c
r
i
t
e
r
i
a
 

S
E
C
T
I
O
N
 
0
2
 
5
6
 
1
5
 
 
P
a
g
e
 
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

f
o
r
 
Q
C
 
t
e
s
t
i
n
g
 
a
t
 
l
e
a
s
t
 
1
4
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
d
e
l
i
v
e
r
y
 
o
f
 
t
h
e
 
G
C
L
.

1
.
6
.
2
 
 
 
Q
u
a
l
i
f
i
c
a
t
i
o
n
s

1
.
6
.
2
.
1
 
 
 
M
a
n
u
f
a
c
t
u
r
e
r

G
e
o
s
y
n
t
h
e
t
i
c
 
c
l
a
y
 
l
i
n
e
r
 
s
h
a
l
l
 
b
e
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
a
 
G
C
L
 
M
a
n
u
f
a
c
t
u
r
e
r
 
w
h
o
 
h
a
s
 

p
r
o
d
u
c
e
d
 
t
h
e
 
p
r
o
p
o
s
e
d
 
G
C
L
 
u
s
i
n
g
 
t
h
e
 
s
a
m
e
 
b
e
n
t
o
n
i
t
e
,
 
p
o
l
y
e
t
h
y
l
e
n
e
 

g
e
o
m
e
m
b
r
a
n
e
,
 
g
e
o
t
e
x
t
i
l
e
s
,
 
s
e
w
i
n
g
 
t
h
r
e
a
d
,
 
a
n
d
 
a
d
h
e
s
i
v
e
 
f
o
r
 
a
t
 
l
e
a
s
t
 
5
 

c
o
m
p
l
e
t
e
d
 
p
r
o
j
e
c
t
s
 
a
n
d
 
s
h
a
l
l
 
h
a
v
e
 
p
r
o
d
u
c
e
d
 
a
 
m
i
n
i
m
u
m
 
o
f
 
2
,
0
0
0
,
0
0
0
 
s
q
u
a
r
e
 

f
e
e
t
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
G
C
L
.

1
.
6
.
2
.
2
 
 
 
I
n
s
t
a
l
l
e
r

T
h
e
 
i
n
s
t
a
l
l
e
r
 
s
h
a
l
l
 
h
a
v
e
 
i
n
s
t
a
l
l
e
d
 
G
C
L
 
a
t
 
a
 
m
i
n
i
m
u
m
 
o
f
 
5
 
p
r
o
j
e
c
t
s
 
o
f
 

c
o
m
p
a
r
a
b
l
e
 
s
c
o
p
e
 
a
n
d
 
c
o
m
p
l
e
x
i
t
y
 
a
n
d
 
s
h
a
l
l
 
h
a
v
e
 
i
n
s
t
a
l
l
e
d
 
a
 
m
i
n
i
m
u
m
 
o
f
 

2
0
0
,
0
0
0
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
t
h
e
 
p
r
o
p
o
s
e
d
 
G
C
L
.

1
.
6
.
2
.
3
 
 
 
Q
C
 
I
n
s
p
e
c
t
o
r

T
h
e
 
i
n
d
e
p
e
n
d
e
n
t
 
Q
C
 
i
n
s
p
e
c
t
o
r
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
m
o
n
i
t
o
r
i
n
g
 
a
n
d
 
d
o
c
u
m
e
n
t
i
n
g
 

a
c
t
i
v
i
t
i
e
s
 
r
e
l
a
t
e
d
 
t
o
 
t
h
e
 
Q
C
 
o
f
 
t
h
e
 
G
C
L
 
f
r
o
m
 
m
a
n
u
f
a
c
t
u
r
i
n
g
 
t
h
r
o
u
g
h
 

i
n
s
t
a
l
l
a
t
i
o
n
.
 
 
T
h
e
 
Q
C
 
i
n
s
p
e
c
t
o
r
 
s
h
a
l
l
 
h
a
v
e
 
p
r
o
v
i
d
e
d
 
Q
C
 
a
n
d
/
o
r
 
Q
A
 

i
n
s
p
e
c
t
i
o
n
 
d
u
r
i
n
g
 
i
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
G
C
L
 
m
a
t
e
r
i
a
l
 
f
o
r
 
a
t
 
l
e
a
s
t
 
5
 
p
r
o
j
e
c
t
s
 
a
n
d
 

s
h
a
l
l
 
h
a
v
e
 
p
e
r
f
o
r
m
e
d
 
Q
C
 
a
n
d
/
o
r
 
Q
A
 
i
n
s
p
e
c
t
i
o
n
 
o
n
 
a
 
m
i
n
i
m
u
m
 
o
f
 
2
0
0
,
0
0
0
 
 

s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
G
C
L
.

1
.
6
.
2
.
4
 
 
 
Q
C
 
L
a
b
o
r
a
t
o
r
y

A
n
 
i
n
d
e
p
e
n
d
e
n
t
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
Q
C
 
G
C
L
 
t
e
s
t
i
n
g
.
 
 
T
h
e
 
Q
C
 

l
a
b
o
r
a
t
o
r
y
 
s
h
a
l
l
 
h
a
v
e
 
p
r
o
v
i
d
e
d
 
Q
C
 
a
n
d
/
o
r
 
Q
A
 
t
e
s
t
i
n
g
 
o
f
 
G
C
L
 
f
o
r
 
a
t
 
l
e
a
s
t
 
5
 

c
o
m
p
l
e
t
e
d
 
p
r
o
j
e
c
t
s
 
a
n
d
 
s
h
a
l
l
 
h
a
v
e
 
p
e
r
f
o
r
m
e
d
 
Q
C
 
a
n
d
 
o
r
 
Q
A
 
t
e
s
t
i
n
g
 
f
o
r
 
a
 

m
i
n
i
m
u
m
 
o
f
 
2
0
0
,
0
0
0
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
G
C
L
.
 
 
T
h
e
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
 
s
h
a
l
l
 
b
e
 

a
c
c
r
e
d
i
t
e
d
 
v
i
a
 
t
h
e
 
G
e
o
s
y
n
t
h
e
t
i
c
 
A
c
c
r
e
d
i
t
a
t
i
o
n
 
I
n
s
t
i
t
u
t
e
'
s
 
L
a
b
o
r
a
t
o
r
y
 

A
c
c
r
e
d
i
t
a
t
i
o
n
 
P
r
o
g
r
a
m
 
(
G
A
I
-
L
A
P
)
.

1
.
7
 
 
 
D
E
L
I
V
E
R
Y
,
 
S
T
O
R
A
G
E
,
 
A
N
D
 
H
A
N
D
L
I
N
G

D
e
l
i
v
e
r
y
,
 
s
t
o
r
a
g
e
,
 
a
n
d
 
h
a
n
d
l
i
n
g
 
o
f
 
G
C
L
 
s
h
a
l
l
 
b
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

A
S
T
M
 
D
5
8
8
8
.

1
.
7
.
1
 
 
 
D
e
l
i
v
e
r
y

T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
s
h
a
l
l
 
b
e
 
p
r
e
s
e
n
t
 
d
u
r
i
n
g
 
u
n
l
o
a
d
i
n
g
 
o
f
 
t
h
e
 
G
C
L
.
 
 

R
o
l
l
s
 
s
h
a
l
l
 
b
e
 
p
a
c
k
a
g
e
d
 
i
n
 
a
n
 
o
p
a
q
u
e
,
 
w
a
t
e
r
p
r
o
o
f
,
 
p
r
o
t
e
c
t
i
v
e
 
c
o
v
e
r
i
n
g
 
a
n
d
 

w
r
a
p
p
e
d
 
a
r
o
u
n
d
 
a
 
c
e
n
t
r
a
l
 
c
o
r
e
.
 
 
T
e
a
r
s
 
i
n
 
t
h
e
 
p
a
c
k
a
g
i
n
g
 
s
h
a
l
l
 
b
e
 
r
e
p
a
i
r
e
d
 

t
o
 
r
e
s
t
o
r
e
 
a
 
w
a
t
e
r
p
r
o
o
f
 
p
r
o
t
e
c
t
i
v
e
 
b
a
r
r
i
e
r
 
a
r
o
u
n
d
 
t
h
e
 
G
C
L
.
 
 
U
n
l
o
a
d
i
n
g
 
o
f
 

r
o
l
l
s
 
f
r
o
m
 
t
h
e
 
d
e
l
i
v
e
r
y
 
v
e
h
i
c
l
e
s
 
s
h
a
l
l
 
b
e
 
d
o
n
e
 
i
n
 
a
 
m
a
n
n
e
r
 
t
h
a
t
 
p
r
e
v
e
n
t
s
 

d
a
m
a
g
e
 
t
o
 
t
h
e
 
G
C
L
 
a
n
d
 
i
t
s
 
p
a
c
k
a
g
i
n
g
.

1
.
7
.
2
 
 
 
S
t
o
r
a
g
e

F
i
e
l
d
 
s
t
o
r
a
g
e
 
s
h
a
l
l
 
b
e
 
i
n
 
f
l
a
t
 
d
r
y
 
a
r
e
a
s
 
w
h
e
r
e
 
w
a
t
e
r
 
c
a
n
n
o
t
 
a
c
c
u
m
u
l
a
t
e
 
a
n
d
 

t
h
e
 
G
C
L
 
r
o
l
l
s
 
c
a
n
 
b
e
 
p
r
o
t
e
c
t
e
d
 
f
r
o
m
 
d
a
m
a
g
e
.
 
 
S
t
o
r
a
g
e
 
o
f
 
t
h
e
 
r
o
l
l
s
 
o
n
 

b
l
o
c
k
s
 
o
r
 
p
a
l
l
e
t
s
 
w
i
l
l
 
n
o
t
 
b
e
 
a
l
l
o
w
e
d
 
u
n
l
e
s
s
 
t
h
e
 
G
C
L
 
r
o
l
l
s
 
a
r
e
 
f
u
l
l
y
 

s
u
p
p
o
r
t
e
d
 
a
s
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
S
t
a
c
k
s
 
o
f
 
G
C
L
 
r
o
l
l
s
 

s
h
a
l
l
 
b
e
 
n
o
 
g
r
e
a
t
e
r
 
t
h
a
n
 
t
h
r
e
e
 
h
i
g
h
.
 
 
R
o
l
l
s
 
s
h
a
l
l
 
b
e
 
c
o
v
e
r
e
d
 
w
i
t
h
 
a
 
w
a
t
e
r
 

p
r
o
o
f
 
t
a
r
p
a
u
l
i
n
 
o
r
 
p
l
a
s
t
i
c
 
s
h
e
e
t
 
i
f
 
s
t
o
r
e
d
 
o
u
t
d
o
o
r
s
.
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E
C
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P
a
g
e
 
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
7
.
3
 
 
 
H
a
n
d
l
i
n
g

D
u
r
i
n
g
 
h
a
n
d
l
i
n
g
,
 
r
o
l
l
s
 
s
h
a
l
l
 
n
o
t
 
b
e
 
d
r
a
g
g
e
d
,
 
l
i
f
t
e
d
 
b
y
 
o
n
e
 
e
n
d
,
 
d
r
o
p
p
e
d
 
t
o
 

t
h
e
 
g
r
o
u
n
d
,
 
o
r
 
o
t
h
e
r
w
i
s
e
 
d
a
m
a
g
e
d
.
 
 
A
 
p
i
p
e
 
o
r
 
s
o
l
i
d
 
b
a
r
 
o
f
 
s
u
f
f
i
c
i
e
n
t
 

s
t
r
e
n
g
t
h
 
t
o
 
s
u
p
p
o
r
t
 
t
h
e
 
f
u
l
l
 
w
e
i
g
h
t
 
o
f
 
t
h
e
 
r
o
l
l
 
w
i
t
h
o
u
t
 
s
i
g
n
i
f
i
c
a
n
t
 

b
e
n
d
i
n
g
 
s
h
a
l
l
 
b
e
 
u
s
e
d
 
f
o
r
 
a
l
l
 
u
n
l
o
a
d
i
n
g
 
a
n
d
 
h
a
n
d
l
i
n
g
 
a
c
t
i
v
i
t
i
e
s
.
 
 
I
f
 

r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
,
 
a
 
s
l
i
n
g
 
h
a
n
d
l
i
n
g
 
m
e
t
h
o
d
 
u
t
i
l
i
z
i
n
g
 

a
p
p
r
o
p
r
i
a
t
e
 
l
o
a
d
i
n
g
 
s
t
r
a
p
s
 
m
a
y
 
b
e
 
u
s
e
d
.

1
.
8
 
 
 
W
A
R
R
A
N
T
Y

T
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
w
a
r
r
a
n
t
y
 
s
h
a
l
l
 
s
t
a
t
e
 
t
h
a
t
 
t
h
e
 
G
C
L
 
m
a
t
e
r
i
a
l
s
 
m
e
e
t
 
a
l
l
 

r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
e
 
c
o
n
t
r
a
c
t
 
d
o
c
u
m
e
n
t
s
 
a
n
d
 
t
h
a
t
 
f
o
r
 
t
h
e
 
i
n
t
e
n
d
e
d
 
u
s
e
,
 
t
h
e
 

G
C
L
 
h
a
s
 
a
 
p
r
o
-
r
a
t
e
d
 
w
a
r
r
a
n
t
y
 
f
o
r
 
2
0
 
y
e
a
r
s
 
a
g
a
i
n
s
t
 
d
e
t
e
r
i
o
r
a
t
i
o
n
.
 
 
T
h
e
 

i
n
s
t
a
l
l
e
r
'
s
 
w
a
r
r
a
n
t
y
 
s
h
a
l
l
 
s
t
a
t
e
 
t
h
a
t
 
t
h
e
 
G
C
L
 
s
h
a
l
l
 
n
o
t
 
f
a
i
l
 
d
u
e
 
t
o
 

i
m
p
r
o
p
e
r
 
i
n
s
t
a
l
l
a
t
i
o
n
 
w
i
t
h
i
n
 
2
 
y
e
a
r
s
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

2
.
1
 
 
 
G
C
L
 
P
R
O
P
E
R
T
I
E
S

G
C
L
 
s
h
a
l
l
 
b
e
 
a
 
m
a
n
u
f
a
c
t
u
r
e
d
 
p
r
o
d
u
c
t
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
a
 
s
o
d
i
u
m
 
m
o
n
t
m
o
r
i
l
l
o
n
i
t
e
 

c
l
a
y
 
(
b
e
n
t
o
n
i
t
e
)
 
l
a
y
e
r
 
e
v
e
n
l
y
 
d
i
s
t
r
i
b
u
t
e
d
 
b
e
t
w
e
e
n
 
t
w
o
 
g
e
o
t
e
x
t
i
l
e
s
.
 
 
G
C
L
 

s
h
a
l
l
 
c
o
n
f
o
r
m
 
t
o
 
t
h
e
 
p
r
o
p
e
r
t
y
 
r
e
q
u
i
r
e
m
e
n
t
s
 
l
i
s
t
e
d
 
i
n
 
T
a
b
l
e
 
1
 
a
n
d
 
s
h
a
l
l
 
b
e
 

f
r
e
e
 
o
f
 
t
e
a
r
s
,
 
h
o
l
e
s
,
 
o
r
 
o
t
h
e
r
 
d
e
f
e
c
t
s
 
t
h
a
t
 
m
a
y
 
a
f
f
e
c
t
 
i
t
s
 

s
e
r
v
i
c
e
a
b
i
l
i
t
y
.
 
 
E
n
c
a
p
s
u
l
a
t
i
n
g
 
g
e
o
t
e
x
t
i
l
e
s
 
s
h
a
l
l
 
b
e
 
m
e
c
h
a
n
i
c
a
l
l
y
 
b
o
n
d
e
d
 

t
o
g
e
t
h
e
r
 
u
s
i
n
g
 
a
 
n
e
e
d
l
e
 
p
u
n
c
h
 
o
r
 
s
t
i
t
c
h
 
b
o
n
d
i
n
g
 
p
r
o
c
e
s
s
.
 
 
N
e
e
d
l
e
 
p
u
n
c
h
e
d
 

a
n
d
 
s
t
i
t
c
h
 
b
o
n
d
e
d
 
G
C
L
s
 
s
h
a
l
l
 
b
e
 
c
o
n
t
i
n
u
o
u
s
l
y
 
i
n
s
p
e
c
t
e
d
 
f
o
r
 
b
r
o
k
e
n
 
n
e
e
d
l
e
s
 

u
s
i
n
g
 
a
n
 
i
n
-
l
i
n
e
 
m
e
t
a
l
 
d
e
t
e
c
t
o
r
 
a
n
d
 
b
r
o
k
e
n
 
n
e
e
d
l
e
s
 
s
h
a
l
l
 
b
e
 
r
e
m
o
v
e
d
.
 
 
T
h
e
 

m
i
n
i
m
u
m
 
m
a
n
u
f
a
c
t
u
r
e
d
 
G
C
L
 
s
h
e
e
t
 
w
i
d
t
h
 
s
h
a
l
l
 
b
e
 
1
3
.
5
 
f
e
e
t
 
a
n
d
 
t
h
e
 
m
i
n
i
m
u
m
 

m
a
n
u
f
a
c
t
u
r
e
d
 
G
C
L
 
s
h
e
e
t
 
l
e
n
g
t
h
 
s
h
a
l
l
 
b
e
 
9
8
 
f
e
e
t
.

S
u
b
m
i
t
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
e
r
t
i
f
i
e
d
 
r
a
w
 
a
n
d
 
r
o
l
l
 
m
a
t
e
r
i
a
l
 
d
a
t
a
 
s
h
e
e
t
s
.
 
 
T
h
e
 
 

c
e
r
t
i
f
i
c
a
t
i
o
n
 
s
h
a
l
l
 
i
n
d
i
c
a
t
e
 
t
h
a
t
 
t
h
e
 
G
C
L
 
h
a
s
 
b
e
e
n
 
c
o
n
t
i
n
u
o
u
s
l
y
 
i
n
s
p
e
c
t
e
d
 

f
o
r
 
b
r
o
k
e
n
 
n
e
e
d
l
e
s
 
u
s
i
n
g
 
a
n
 
i
n
-
l
i
n
e
 
m
e
t
a
l
 
d
e
t
e
c
t
o
r
 
a
n
d
 
a
l
l
 
b
r
o
k
e
n
 
n
e
e
d
l
e
s
 

h
a
v
e
 
b
e
e
n
 
r
e
m
o
v
e
d
.
 
 
T
h
e
 
c
e
r
t
i
f
i
e
d
 
d
a
t
a
 
s
h
e
e
t
s
 
s
h
a
l
l
 
b
e
 
a
t
t
e
s
t
e
d
 
t
o
 
b
y
 
a
 

p
e
r
s
o
n
 
h
a
v
i
n
g
 
l
e
g
a
l
 
a
u
t
h
o
r
i
t
y
 
t
o
 
b
i
n
d
 
t
h
e
 
G
C
L
 
m
a
n
u
f
a
c
t
u
r
i
n
g
 
c
o
m
p
a
n
y
.

T
A
B
L
E
 
1
 
-
 
G
C
L
 
P
R
O
P
E
R
T
I
E
S

T
E
S
T
 
M
E
T
H
O
D

T
E
S
T
 
V
A
L
U
E

B
E
N
T
O
N
I
T
E

S
w
e
l
l
 
I
n
d
e
x
 
T
e
s
t
,
 
m
i
n
i
m
u
m

A
S
T
M
 
D
5
8
9
0

2
4
 
m
L

F
l
u
i
d
 
L
o
s
s
,
 
m
a
x
i
m
u
m

A
S
T
M
 
D
5
8
9
1
/
D
5
8
9
1
M

1
8
 
m
L

U
P
P
E
R
 
G
E
O
T
E
X
T
I
L
E
 
P
R
O
P
E
R
T
I
E
S

M
a
t
e
r
i
a
l
 
T
y
p
e

N
o
n
w
o
v
e
n

S
E
C
T
I
O
N
 
0
2
 
5
6
 
1
5
 
 
P
a
g
e
 
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

T
A
B
L
E
 
1
 
-
 
G
C
L
 
P
R
O
P
E
R
T
I
E
S

T
E
S
T
 
M
E
T
H
O
D

T
E
S
T
 
V
A
L
U
E

M
a
s
s
 
p
e
r
 
U
n
i
t
 
A
r
e
a
,
 
m
i
n
.

A
S
T
M
 
D
5
2
6
1

6
 
o
u
n
c
e
s
/
s
q
u
a
r
e
 
y
a
r
d

L
O
W
E
R
 
G
E
O
T
E
X
T
I
L
E
 
P
R
O
P
E
R
T
I
E
S

M
a
t
e
r
i
a
l
 
T
y
p
e

W
o
v
e
n

M
a
s
s
 
p
e
r
 
U
n
i
t
 
A
r
e
a
,
 
m
i
n
.

A
S
T
M
 
D
5
2
6
1

3
 
o
u
n
c
e
s
/
s
q
u
a
r
e
 
y
a
r
d

C
O
M
P
O
S
I
T
E

B
e
n
t
o
n
i
t
e
 
M
a
s
s
/
U
n
i
t
 
A
r
e
a
,
 

m
i
n
i
m
u
m
,
 
N
o
t
e
 
1

A
S
T
M
 
D
5
9
9
3

0
.
8
1
 
l
b
s
/
s
q
 
f
o
o
t

M
o
i
s
t
u
r
e
 
C
o
n
t
e
n
t
,
 
m
a
x
i
m
u
m

A
S
T
M
 
D
5
9
9
3

3
5
 
p
e
r
c
e
n
t

T
e
n
s
i
l
e
 
S
t
r
e
n
g
t
h
,
 

m
i
n
i
m
u
m
,
 
(
M
D
 
a
n
d
 
C
D
)

A
S
T
M
 
D
6
7
6
8
/
D
6
7
6
8
M

2
3
 
l
b
s
/
i
n

I
n
d
e
x
 
F
l
u
x
,
 
m
a
x
i
m
u
m

A
S
T
M
 
D
5
8
8
7
/
D
5
8
8
7
M

1
 
x
 
1
0
-
6 
c
m
3/
s
e
c
-
c
m
2

P
e
e
l
 
S
t
r
e
n
g
t
h
,
 
M
A
R
V
 
M
D

N
o
t
e
 
2

A
S
T
M
 
D
6
4
9
6
/
D
6
4
9
6
M

2
.
3
 
l
b
s
/
i
n
c
h

N
o
t
e
 
1
:
 
 
B
e
n
t
o
n
i
t
e
 
m
a
s
s
/
u
n
i
t
 
a
r
e
a
 
s
h
a
l
l
 
b
e
 
c
o
m
p
u
t
e
d
 
a
t
 
0
 
p
e
r
c
e
n
t
 
m
o
i
s
t
u
r
e
 

c
o
n
t
e
n
t
.
 
 
B
e
n
t
o
n
i
t
e
 
m
a
s
s
/
u
n
i
t
 
a
r
e
a
 
i
s
 
e
x
c
l
u
s
i
v
e
 
o
f
 
g
l
u
e
s
 
a
d
d
e
d
 
t
o
 
t
h
e
 
b
e
n
t
o
n
i
t
e
.

N
o
t
e
 
2
:
 
 
T
h
e
 
p
e
e
l
 
t
e
s
t
 
a
p
p
l
i
e
s
 
t
o
 
g
e
o
t
e
x
t
i
l
e
 
b
a
c
k
e
d
 
G
C
L
 
p
r
o
d
u
c
t
s
 
o
n
l
y
.

2
.
2
 
 
 
T
E
S
T
S
,
 
I
N
S
P
E
C
T
I
O
N
S
,
 
A
N
D
 
V
E
R
I
F
I
C
A
T
I
O
N
S

2
.
2
.
1
 
 
 
M
a
n
u
f
a
c
t
u
r
i
n
g
 
S
a
m
p
l
i
n
g
 
a
n
d
 
T
e
s
t
i
n
g

G
C
L
 
a
n
d
 
i
t
s
 
c
o
m
p
o
n
e
n
t
s
 
s
h
a
l
l
 
b
e
 
s
a
m
p
l
e
d
 
a
n
d
 
t
e
s
t
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
a
p
p
r
o
v
e
d
 
Q
C
 
m
a
n
u
a
l
.
 
 
T
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
Q
C
 
p
r
o
c
e
d
u
r
e
s
 
s
h
a
l
l
 

b
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
D
5
8
8
9
/
D
5
8
8
9
M
.
 
 
T
e
s
t
 
r
e
s
u
l
t
s
 
n
o
t
 
m
e
e
t
i
n
g
 
t
h
e
 

r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
T
a
b
l
e
 
1
 
s
h
a
l
l
 
r
e
s
u
l
t
 
i
n
 
t
h
e
 
r
e
j
e
c
t
i
o
n
 
o
f
 

a
p
p
l
i
c
a
b
l
e
 
r
o
l
l
s
.
 
 
T
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
Q
C
 
m
a
n
u
a
l
 
s
h
a
l
l
 
d
e
s
c
r
i
b
e
 
p
r
o
c
e
d
u
r
e
s
 

u
s
e
d
 
t
o
 
d
e
t
e
r
m
i
n
e
 
r
e
j
e
c
t
i
o
n
 
o
f
 
a
p
p
l
i
c
a
b
l
e
 
r
o
l
l
s
.
 
 
A
s
 
a
 
m
i
n
i
m
u
m
,
 
r
o
l
l
s
 

p
r
o
d
u
c
e
d
 
i
m
m
e
d
i
a
t
e
l
y
 
p
r
i
o
r
 
t
o
 
a
n
d
 
i
m
m
e
d
i
a
t
e
l
y
 
a
f
t
e
r
 
t
h
e
 
f
a
i
l
e
d
 
r
o
l
l
 
s
h
a
l
l
 

S
E
C
T
I
O
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0
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P
a
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

b
e
 
t
e
s
t
e
d
 
f
o
r
 
t
h
e
 
s
a
m
e
 
f
a
i
l
e
d
 
p
a
r
a
m
e
t
e
r
.
 
 
T
e
s
t
i
n
g
 
s
h
a
l
l
 
c
o
n
t
i
n
u
e
 
u
n
t
i
l
 
a
 

m
i
n
i
m
u
m
 
o
f
 
t
h
r
e
e
 
s
u
c
c
e
s
s
i
v
e
 
r
o
l
l
s
 
o
n
 
b
o
t
h
 
s
i
d
e
s
 
o
f
 
t
h
e
 
o
r
i
g
i
n
a
l
 
f
a
i
l
i
n
g
 

r
o
l
l
 
p
a
s
s
 
t
h
e
 
f
a
i
l
e
d
 
p
a
r
a
m
e
t
e
r
.

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
S
A
M
P
L
E
S
 
A
N
D
 
T
E
S
T
S

3
.
1
.
1
 
 
 
S
a
m
p
l
e
s

C
o
l
l
e
c
t
 
Q
C
 
s
a
m
p
l
e
s
 
a
t
 
a
p
p
r
o
v
e
d
 
l
o
c
a
t
i
o
n
s
 
u
p
o
n
 
d
e
l
i
v
e
r
y
 
t
o
 
t
h
e
 
s
i
t
e
 
a
t
 
t
h
e
 

r
e
q
u
e
s
t
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
 
f
r
e
q
u
e
n
c
y
 
o
f
 
o
n
e
 
t
e
s
t
 
s
a
m
p
l
e
 
p
e
r
 

2
2
5
,
0
0
0
 
s
q
u
a
r
e
 
f
e
e
t
.
 
 
S
a
m
p
l
e
s
 
s
h
a
l
l
 
b
e
 
c
o
l
l
e
c
t
e
d
,
 
p
a
c
k
a
g
e
d
,
 
a
n
d
 

t
r
a
n
s
p
o
r
t
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
D
6
0
7
2
/
D
6
0
7
2
M
.
 
 
S
a
m
p
l
e
s
 
s
h
a
l
l
 
b
e
 

i
d
e
n
t
i
f
i
e
d
 
w
i
t
h
 
a
 
w
a
t
e
r
p
r
o
o
f
 
m
a
r
k
e
r
 
b
y
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
n
a
m
e
,
 
p
r
o
d
u
c
t
 

i
d
e
n
t
i
f
i
c
a
t
i
o
n
,
 
l
o
t
 
a
n
d
 
r
o
l
l
 
n
u
m
b
e
r
.
 
 
T
h
e
 
d
a
t
e
,
 
a
 
u
n
i
q
u
e
 
s
a
m
p
l
e
 
n
u
m
b
e
r
,
 

t
h
e
 
m
a
c
h
i
n
e
 
d
i
r
e
c
t
i
o
n
,
 
a
n
d
 
t
h
e
 
t
o
p
 
s
u
r
f
a
c
e
 
o
f
 
t
h
e
 
G
C
L
 
s
h
a
l
l
 
a
l
s
o
 
b
e
 
n
o
t
e
d
 

o
n
 
t
h
e
 
s
a
m
p
l
e
.
 
 
T
h
e
 
o
u
t
e
r
 
l
a
y
e
r
 
o
f
 
t
h
e
 
G
C
L
 
r
o
l
l
 
s
h
a
l
l
 
b
e
 
d
i
s
c
a
r
d
e
d
 
p
r
i
o
r
 

t
o
 
s
a
m
p
l
i
n
g
 
a
 
r
o
l
l
.
 
 
S
a
m
p
l
e
s
 
s
h
a
l
l
 
t
h
e
n
 
b
e
 
c
o
l
l
e
c
t
e
d
 
b
y
 
c
u
t
t
i
n
g
 
t
h
e
 

f
u
l
l
-
w
i
d
t
h
 
o
f
 
t
h
e
 
G
C
L
 
s
h
e
e
t
 
a
 
m
i
n
i
m
u
m
 
o
f
 
3
 
f
e
e
t
 
w
i
d
e
 
i
n
 
t
h
e
 
m
a
c
h
i
n
e
 

d
i
r
e
c
t
i
o
n
.
 
 
A
n
 
a
d
d
i
t
i
o
n
a
l
 
2
4
 
b
y
 
2
4
 
i
n
c
h
 
Q
A
 
s
a
m
p
l
e
 
s
h
a
l
l
 
b
e
 
c
o
l
l
e
c
t
e
d
,
 

l
a
b
e
l
e
d
,
 
a
n
d
 
s
u
b
m
i
t
t
e
d
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
e
a
c
h
 
t
i
m
e
 
Q
C
 
s
a
m
p
l
e
s
 
a
r
e
 

c
o
l
l
e
c
t
e
d
.

3
.
1
.
2
 
 
 
C
o
n
f
o
r
m
a
n
c
e
 
T
e
s
t
s

P
r
o
v
i
d
e
 
Q
C
 
s
a
m
p
l
e
s
 
t
o
 
t
h
e
 
Q
C
 
l
a
b
o
r
a
t
o
r
y
 
t
o
 
d
e
t
e
r
m
i
n
e
 
b
e
n
t
o
n
i
t
e
 
m
a
s
s
 
p
e
r
 

u
n
i
t
 
a
r
e
a
 
(
A
S
T
M
 
D
5
9
9
3
)
 
p
e
e
l
 
s
t
r
e
n
g
t
h
 
(
A
S
T
M
 
D
6
4
9
6
/
D
6
4
9
6
M
)
,
 
f
l
u
x
 
(

A
S
T
M
 
D
5
8
8
7
/
D
5
8
8
7
M
)
 
a
n
d
 
t
e
n
s
i
l
e
 
s
t
r
e
n
g
t
h
 
(
A
S
T
M
 
D
6
7
6
8
/
D
6
7
6
8
M
)
 
a
t
 
a
 
f
r
e
q
u
e
n
c
y
 

o
f
 
o
n
c
e
 
p
e
r
 
2
2
5
,
0
0
0
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
G
C
L
 
p
l
a
c
e
d
.
 
 
T
e
s
t
s
 
n
o
t
 
m
e
e
t
i
n
g
 
t
h
e
 

r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
T
a
b
l
e
 
1
 
s
h
a
l
l
 
r
e
s
u
l
t
 
i
n
 
t
h
e
 
r
e
j
e
c
t
i
o
n
 
o
f
 

a
p
p
l
i
c
a
b
l
e
 
r
o
l
l
s
.
 
 
D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
a
p
p
l
i
c
a
b
l
e
 
r
o
l
l
s
 
s
h
a
l
l
 
b
e
 
a
s
 
d
e
s
c
r
i
b
e
d
 

i
n
 
p
a
r
a
g
r
a
p
h
 
T
E
S
T
S
,
 
I
N
S
P
E
C
T
I
O
N
S
,
 
A
N
D
 
V
E
R
I
F
I
C
A
T
I
O
N
S
.

3
.
2
 
 
 
I
N
S
T
A
L
L
A
T
I
O
N

3
.
2
.
1
 
 
 
S
u
b
g
r
a
d
e
 
P
r
e
p
a
r
a
t
i
o
n

E
a
c
h
 
d
a
y
 
d
u
r
i
n
g
 
p
l
a
c
e
m
e
n
t
,
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
n
d
 
i
n
s
t
a
l
l
e
r
 
s
h
a
l
l
 

i
n
s
p
e
c
t
 
t
h
e
 
s
u
r
f
a
c
e
 
o
n
 
w
h
i
c
h
 
G
C
L
 
i
s
 
t
o
 
b
e
 
p
l
a
c
e
d
.
 
 
T
h
e
 
i
n
s
t
a
l
l
e
r
 
s
h
a
l
l
 

c
e
r
t
i
f
y
 
i
n
 
w
r
i
t
i
n
g
 
t
h
a
t
 
t
h
e
 
s
u
r
f
a
c
e
 
i
s
 
a
c
c
e
p
t
a
b
l
e
.

3
.
2
.
2
 
 
 
P
l
a
c
e
m
e
n
t

G
C
L
 
s
h
a
l
l
 
b
e
 
i
n
s
t
a
l
l
e
d
 
a
s
 
s
o
o
n
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
f
t
e
r
 
c
o
m
p
l
e
t
i
o
n
 
a
n
d
 
a
p
p
r
o
v
a
l
 

o
f
 
t
h
e
 
g
e
o
c
o
m
p
o
s
i
t
e
 
g
a
s
 
c
o
l
l
e
c
t
i
o
n
 
l
a
y
e
r
.
 
 
R
o
l
l
s
 
s
h
a
l
l
 
b
e
 
d
e
l
i
v
e
r
e
d
 
t
o
 
t
h
e
 

w
o
r
k
 
a
r
e
a
 
i
n
 
t
h
e
i
r
 
o
r
i
g
i
n
a
l
 
p
a
c
k
a
g
i
n
g
.
 
 
I
m
m
e
d
i
a
t
e
l
y
 
p
r
i
o
r
 
t
o
 
d
e
p
l
o
y
m
e
n
t
,
 

t
h
e
 
p
a
c
k
a
g
i
n
g
 
s
h
a
l
l
 
b
e
 
c
a
r
e
f
u
l
l
y
 
r
e
m
o
v
e
d
 
w
i
t
h
o
u
t
 
d
a
m
a
g
i
n
g
 
t
h
e
 
G
C
L
.
 
 
G
C
L
 

w
h
i
c
h
 
h
a
s
 
b
e
e
n
 
h
y
d
r
a
t
e
d
 
p
r
i
o
r
 
t
o
 
b
e
i
n
g
 
c
o
v
e
r
e
d
 
b
y
 
a
n
 
o
v
e
r
l
y
i
n
g
 
g
e
o
m
e
m
b
r
a
n
e
 

o
r
 
a
 
m
i
n
i
m
u
m
 
o
f
 
1
2
 
i
n
c
h
e
s
 
o
f
 
c
o
v
e
r
 
s
o
i
l
 
s
h
a
l
l
 
b
e
 
r
e
m
o
v
e
d
 
a
n
d
 
r
e
p
l
a
c
e
d
.
 
 

H
y
d
r
a
t
e
d
 
G
C
L
 
i
s
 
d
e
f
i
n
e
d
 
a
s
 
h
a
v
i
n
g
 
b
e
c
o
m
e
 
s
o
f
t
 
a
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
s
q
u
e
e
z
i
n
g
 

t
h
e
 
m
a
t
e
r
i
a
l
 
w
i
t
h
 
f
i
n
g
e
r
 
p
r
e
s
s
u
r
e
 
o
r
 
m
a
t
e
r
i
a
l
 
w
h
i
c
h
 
h
a
s
 
e
x
h
i
b
i
t
e
d
 

s
w
e
l
l
i
n
g
.
 
 
C
o
n
s
t
r
u
c
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
m
a
y
 
b
e
 
u
s
e
d
 
t
o
 
d
e
p
l
o
y
 
G
C
L
.
 
 
O
n
 
s
i
d
e
 

s
l
o
p
e
s
,
 
G
C
L
 
s
h
a
l
l
 
b
e
 
a
n
c
h
o
r
e
d
 
a
t
 
t
h
e
 
t
o
p
 
a
n
d
 
d
e
p
l
o
y
e
d
 
d
o
w
n
 
t
h
e
 
s
l
o
p
e
 
t
o
 

m
i
n
i
m
i
z
e
 
w
r
i
n
k
l
e
s
.
 
 
D
r
a
g
g
i
n
g
 
o
f
 
G
C
L
 
p
a
n
e
l
s
 
o
v
e
r
 
t
h
e
 
g
r
o
u
n
d
 
s
u
r
f
a
c
e
 
s
h
a
l
l
 

b
e
 
m
i
n
i
m
i
z
e
d
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
h
a
s
 
t
h
e
 
o
p
t
i
o
n
 
o
f
 
r
e
q
u
i
r
i
n
g
 
t
h
e
 
u
s
e
 

o
f
 
a
 
s
l
i
p
 
s
h
e
e
t
.
 
 
D
e
p
l
o
y
e
d
 
G
C
L
 
p
a
n
e
l
s
 
s
h
a
l
l
 
l
i
e
 
f
l
a
t
 
o
n
 
t
h
e
 
s
u
b
g
r
a
d
e
 

s
u
r
f
a
c
e
,
 
w
i
t
h
 
n
o
 
w
r
i
n
k
l
e
s
 
o
r
 
f
o
l
d
s
.

S
E
C
T
I
O
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0
2
 
5
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1
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P
a
g
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
2
.
3
 
 
 
A
n
c
h
o
r
 
T
r
e
n
c
h

W
h
e
r
e
 
a
n
c
h
o
r
 
t
r
e
n
c
h
e
s
 
a
r
e
 
r
e
q
u
i
r
e
d
,
 
t
h
e
y
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
a
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 

d
r
a
w
i
n
g
s
.
 
 
T
h
e
 
f
r
o
n
t
 
e
d
g
e
 
o
f
 
t
h
e
 
t
r
e
n
c
h
 
s
h
a
l
l
 
b
e
 
r
o
u
n
d
e
d
 
s
o
 
a
s
 
t
o
 

e
l
i
m
i
n
a
t
e
 
s
h
a
r
p
 
c
o
r
n
e
r
s
 
t
h
a
t
 
c
o
u
l
d
 
d
a
m
a
g
e
 
t
h
e
 
G
C
L
.
 
 
T
h
e
 
G
C
L
 
s
h
a
l
l
 
e
x
t
e
n
d
 

d
o
w
n
 
t
h
e
 
f
r
o
n
t
 
w
a
l
l
 
a
n
d
 
a
c
r
o
s
s
 
t
h
e
 
b
o
t
t
o
m
 
o
f
 
t
h
e
 
a
n
c
h
o
r
 
t
r
e
n
c
h
.
 
 
S
o
i
l
s
 

u
s
e
d
 
f
o
r
 
b
a
c
k
f
i
l
l
 
s
h
a
l
l
 
h
a
v
e
 
a
 
m
a
x
i
m
u
m
 
p
a
r
t
i
c
l
e
 
s
i
z
e
 
o
f
 
1
.
0
 
i
n
c
h
 
a
n
d
 
s
h
a
l
l
 

b
e
 
p
l
a
c
e
d
 
i
n
 
t
w
o
 
l
i
f
t
s
.
 
 
C
o
m
p
a
c
t
i
o
n
 
a
n
d
 
t
e
s
t
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
 
a
r
e
 
d
e
s
c
r
i
b
e
d
 

i
n
 
S
e
c
t
i
o
n
 
3
1
 
0
0
 
0
0
 
E
A
R
T
H
W
O
R
K
.

3
.
2
.
4
 
 
 
S
e
a
m
s

O
n
 
s
i
d
e
 
s
l
o
p
e
s
,
 
G
C
L
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
w
i
t
h
 
s
e
a
m
s
 
o
r
i
e
n
t
e
d
 
p
a
r
a
l
l
e
l
 
t
o
 
t
h
e
 

l
i
n
e
 
o
f
 
m
a
x
i
m
u
m
 
s
l
o
p
e
 
a
n
d
 
s
h
a
l
l
 
b
e
 
f
r
e
e
 
o
f
 
t
e
n
s
i
o
n
 
o
r
 
s
t
r
e
s
s
 
u
p
o
n
 

c
o
m
p
l
e
t
i
o
n
 
o
f
 
i
n
s
t
a
l
l
a
t
i
o
n
.
 
 
P
a
n
e
l
s
 
s
h
a
l
l
 
b
e
 
p
o
s
i
t
i
o
n
e
d
 
w
i
t
h
 
t
h
e
 
o
v
e
r
l
a
p
 

r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
,
 
b
u
t
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
6
 
i
n
c
h
e
s
 
f
o
r
 
p
a
n
e
l
 

s
i
d
e
s
 
o
r
 
1
8
 
i
n
c
h
e
s
 
f
o
r
 
p
a
n
e
l
 
e
n
d
s
.
 
 
S
o
i
l
 
o
r
 
o
t
h
e
r
 
f
o
r
e
i
g
n
 
m
a
t
t
e
r
 
s
h
a
l
l
 
b
e
 

r
e
m
o
v
e
d
 
f
r
o
m
 
t
h
e
 
o
v
e
r
l
a
p
 
a
r
e
a
 
i
m
m
e
d
i
a
t
e
l
y
 
p
r
i
o
r
 
t
o
 
s
e
a
m
i
n
g
.
 
 
I
f
 

r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
,
 
g
r
a
n
u
l
a
r
 
b
e
n
t
o
n
i
t
e
 
o
f
 
t
h
e
 
s
a
m
e
 
t
y
p
e
 
a
s
 

t
h
e
 
b
e
n
t
o
n
i
t
e
 
u
s
e
d
 
f
o
r
 
t
h
e
 
G
C
L
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
a
l
o
n
g
 
t
h
e
 
e
n
t
i
r
e
 
o
v
e
r
l
a
p
 

w
i
d
t
h
 
a
t
 
a
 
m
i
n
i
m
u
m
 
r
a
t
e
 
o
f
 
0
.
2
5
 
l
b
s
/
l
i
n
e
a
r
 
f
o
o
t
 
o
r
 
a
s
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 

m
a
n
u
f
a
c
t
u
r
e
r
.
 
 
C
o
n
s
t
r
u
c
t
i
o
n
 
a
d
h
e
s
i
v
e
 
o
r
 
o
t
h
e
r
 
a
p
p
r
o
v
e
d
 
s
e
a
m
i
n
g
 
m
e
t
h
o
d
s
 

r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
 
s
h
a
l
l
 
b
e
 
u
s
e
d
 
f
o
r
 
h
o
r
i
z
o
n
t
a
l
 
s
e
a
m
s
 
o
n
 

s
l
o
p
e
s
.
 
 
O
v
e
r
l
a
p
s
 
w
h
i
c
h
 
o
c
c
u
r
 
o
n
 
s
l
o
p
e
s
 
s
h
a
l
l
 
b
e
 
c
o
n
s
t
r
u
c
t
e
d
 
w
i
t
h
 
t
h
e
 
u
p
 

s
l
o
p
e
 
G
C
L
 
s
h
i
n
g
l
e
d
 
o
v
e
r
 
t
h
e
 
d
o
w
n
 
s
l
o
p
e
 
G
C
L
.
 
 
A
l
t
e
r
n
a
t
e
 
s
e
a
m
i
n
g
 
m
e
t
h
o
d
s
 
m
a
y
 

b
e
 
a
p
p
r
o
v
e
d
 
i
f
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
.

3
.
2
.
5
 
 
 
P
r
o
t
e
c
t
i
o
n

O
n
l
y
 
t
h
o
s
e
 
G
C
L
 
p
a
n
e
l
s
 
w
h
i
c
h
 
c
a
n
 
b
e
 
a
n
c
h
o
r
e
d
 
a
n
d
 
c
o
v
e
r
e
d
 
i
n
 
t
h
e
 
s
a
m
e
 
d
a
y
 

s
h
a
l
l
 
b
e
 
u
n
p
a
c
k
a
g
e
d
 
a
n
d
 
i
n
s
t
a
l
l
e
d
.
 
 
I
f
 
e
x
p
o
s
e
d
 
G
C
L
 
c
a
n
n
o
t
 
b
e
 
p
e
r
m
a
n
e
n
t
l
y
 

c
o
v
e
r
e
d
 
b
e
f
o
r
e
 
t
h
e
 
e
n
d
 
o
f
 
a
 
w
o
r
k
i
n
g
 
d
a
y
,
 
i
t
 
s
h
a
l
l
 
b
e
 
t
e
m
p
o
r
a
r
i
l
y
 
c
o
v
e
r
e
d
 

w
i
t
h
 
p
l
a
s
t
i
c
 
o
r
 
o
t
h
e
r
 
w
a
t
e
r
p
r
o
o
f
 
m
a
t
e
r
i
a
l
 
t
o
 
p
r
e
v
e
n
t
 
h
y
d
r
a
t
i
o
n
.

3
.
3
 
 
 
R
E
P
A
I
R
S

H
o
l
e
s
 
o
r
 
t
e
a
r
s
 
i
n
 
G
C
L
 
s
h
a
l
l
 
b
e
 
r
e
p
a
i
r
e
d
 
b
y
 
p
l
a
c
i
n
g
 
a
 
p
a
t
c
h
 
o
f
 
G
C
L
 

e
x
t
e
n
d
i
n
g
 
a
 
m
i
n
i
m
u
m
 
o
f
 
1
2
 
i
n
c
h
e
s
 
b
e
y
o
n
d
 
t
h
e
 
e
d
g
e
s
 
o
f
 
t
h
e
 
h
o
l
e
 
o
r
 
t
e
a
r
 
o
n
 

a
l
l
 
s
i
d
e
s
.
 
 
I
f
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
,
 
g
r
a
n
u
l
a
r
 
b
e
n
t
o
n
i
t
e
 
o
r
 

b
e
n
t
o
n
i
t
e
 
m
a
s
t
i
c
 
s
h
a
l
l
 
b
e
 
a
p
p
l
i
e
d
 
i
n
 
t
h
e
 
o
v
e
r
l
a
p
 
a
r
e
a
.
 
 
P
a
t
c
h
e
s
 
s
h
a
l
l
 
b
e
 

s
e
c
u
r
e
d
 
w
i
t
h
 
a
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
d
h
e
s
i
v
e
 
o
r
 
o
t
h
e
r
 
a
p
p
r
o
v
e
d
 
m
e
t
h
o
d
s
 
a
s
 

r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
.

3
.
4
 
 
 
P
E
N
E
T
R
A
T
I
O
N
S

P
e
n
e
t
r
a
t
i
o
n
 
d
e
t
a
i
l
s
 
s
h
a
l
l
 
b
e
 
a
s
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
G
C
L
 
m
a
n
u
f
a
c
t
u
r
e
r
.
 
 
A
s
 
a
 

m
i
n
i
m
u
m
,
 
p
i
p
e
 
p
e
n
e
t
r
a
t
i
o
n
s
 
s
h
a
l
l
 
i
n
c
o
r
p
o
r
a
t
e
 
a
 
c
o
l
l
a
r
 
o
f
 
G
C
L
 
w
r
a
p
p
e
d
 

a
r
o
u
n
d
 
t
h
e
 
p
i
p
e
 
a
n
d
 
s
e
c
u
r
e
l
y
 
f
a
s
t
e
n
e
d
.
 
 
D
r
y
 
b
e
n
t
o
n
i
t
e
 
o
r
 
b
e
n
t
o
n
i
t
e
 
p
a
s
t
e
 

s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
a
r
o
u
n
d
 
t
h
e
 
p
e
n
e
t
r
a
t
i
o
n
 
a
s
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
G
C
L
 

m
a
n
u
f
a
c
t
u
r
e
r
.

3
.
5
 
 
 
C
O
V
E
R
I
N
G

G
C
L
 
s
h
a
l
l
 
n
o
t
 
b
e
 
c
o
v
e
r
e
d
 
w
i
t
h
 
t
h
e
 
g
e
o
m
e
m
b
r
a
n
e
 
p
r
i
o
r
 
t
o
 
i
n
s
p
e
c
t
i
o
n
 
a
n
d
 

a
p
p
r
o
v
a
l
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
0
2
 
6
1
 
1
3

E
X
C
A
V
A
T
I
O
N
 
A
N
D
 
H
A
N
D
L
I
N
G
 
O
F
 
C
O
N
T
A
M
I
N
A
T
E
D
 
M
A
T
E
R
I
A
L

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
M
E
A
S
U
R
E
M
E
N
T
 
A
N
D
 
P
A
Y
M
E
N
T

1
.
1
.
1
 
 
 
M
e
a
s
u
r
e
m
e
n
t

M
e
a
s
u
r
e
m
e
n
t
 
f
o
r
 
e
x
c
a
v
a
t
i
o
n
 
a
n
d
 
o
n
s
i
t
e
 
t
r
a
n
s
p
o
r
t
a
t
i
o
n
 
s
h
a
l
l
 
b
e
 
b
a
s
e
d
 
o
n
 
t
h
e
 

a
c
t
u
a
l
 
n
u
m
b
e
r
 
o
f
 
b
a
n
k
 
c
u
b
i
c
 
y
a
r
d
s
 
o
f
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
 
i
n
-
p
l
a
c
e
 
p
r
i
o
r
 

t
o
 
e
x
c
a
v
a
t
i
o
n
.
 
 
D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
t
h
e
 
v
o
l
u
m
e
 
o
f
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
 

e
x
c
a
v
a
t
e
d
 
s
h
a
l
l
 
b
e
 
p
r
e
-
 
a
n
d
 
p
o
s
t
-
r
e
m
o
v
a
l
 
s
u
r
v
e
y
s
.
 
 
M
e
a
s
u
r
e
m
e
n
t
 
f
o
r
 

b
a
c
k
f
i
l
l
i
n
g
 
o
f
 
e
x
c
a
v
a
t
e
d
 
a
r
e
a
s
 
s
h
a
l
l
 
b
e
 
b
a
s
e
d
 
o
n
 
i
n
-
p
l
a
c
e
 
c
u
b
i
c
 
y
a
r
d
s
 
o
f
 

c
o
m
p
a
c
t
e
d
 
b
a
c
k
f
i
l
l
 
s
o
i
l
 
a
n
d
 
t
o
p
s
o
i
l
 
a
s
 
i
n
d
i
c
a
t
e
d
 
o
n
 
d
r
a
w
i
n
g
s
.
 
 
M
e
a
s
u
r
e
m
e
n
t
 

f
o
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
s
t
o
c
k
p
i
l
e
 
a
r
e
a
s
 
s
h
a
l
l
 
b
e
 
b
a
s
e
d
 
o
n
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
s
q
u
a
r
e
 

y
a
r
d
s
 
o
f
 
s
t
o
c
k
p
i
l
e
 
l
i
n
e
r
 
c
o
n
s
t
r
u
c
t
e
d
.

1
.
1
.
2
 
 
 
P
a
y
m
e
n
t

1
.
1
.
2
.
1
 
 
 
E
x
c
a
v
a
t
i
o
n
 
a
n
d
 
T
r
a
n
s
p
o
r
t
a
t
i
o
n

C
o
m
p
e
n
s
a
t
i
o
n
 
f
o
r
 
e
x
c
a
v
a
t
i
o
n
 
a
n
d
 
o
n
s
i
t
e
 
a
n
d
 
o
f
f
s
i
t
e
 
t
o
 
o
n
s
i
t
e
 

t
r
a
n
s
p
o
r
t
a
t
i
o
n
 
o
f
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
 
w
i
l
l
 
b
e
 
p
a
i
d
 
a
s
 
a
 
u
n
i
t
 
c
o
s
t
.
 
 
T
h
i
s
 

u
n
i
t
 
c
o
s
t
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
a
n
y
 
o
t
h
e
r
 
i
t
e
m
s
 
i
n
c
i
d
e
n
t
a
l
 
t
o
 
e
x
c
a
v
a
t
i
o
n
 
a
n
d
 

h
a
n
d
l
i
n
g
 
n
o
t
 
d
e
f
i
n
e
d
 
a
s
 
h
a
v
i
n
g
 
a
 
s
p
e
c
i
f
i
c
 
u
n
i
t
 
c
o
s
t
.

1
.
1
.
2
.
2
 
 
 
B
a
c
k
f
i
l
l
i
n
g

C
o
m
p
e
n
s
a
t
i
o
n
 
f
o
r
 
b
a
c
k
f
i
l
l
 
s
o
i
l
 
a
n
d
 
t
o
p
s
o
i
l
,
 
t
r
a
n
s
p
o
r
t
a
t
i
o
n
 
o
f
 
b
a
c
k
f
i
l
l
 

s
o
i
l
 
a
n
d
 
t
o
p
s
o
i
l
,
 
b
a
c
k
f
i
l
l
 
s
o
i
l
 
a
n
d
 
t
o
p
s
o
i
l
 
c
o
n
d
i
t
i
o
n
i
n
g
,
 
b
a
c
k
f
i
l
l
i
n
g
,
 

c
o
m
p
a
c
t
i
o
n
,
 
a
n
d
 
g
e
o
t
e
c
h
n
i
c
a
l
 
t
e
s
t
i
n
g
 
w
i
l
l
 
b
e
 
p
a
i
d
 
a
s
 
a
 
u
n
i
t
 
c
o
s
t
.

1
.
1
.
2
.
3
 
 
 
S
t
o
c
k
p
i
l
i
n
g

C
o
m
p
e
n
s
a
t
i
o
n
 
f
o
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
s
t
o
c
k
p
i
l
e
 
a
r
e
a
s
 
w
i
l
l
 
b
e
 
p
a
i
d
 
f
o
r
 
a
s
 
a
 

u
n
i
t
 
c
o
s
t
.
 
 
T
h
i
s
 
u
n
i
t
 
c
o
s
t
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
a
l
l
 
a
s
p
e
c
t
s
 
o
f
 
g
r
a
d
i
n
g
,
 

p
r
e
p
a
r
a
t
i
o
n
,
 
h
a
n
d
l
i
n
g
,
 
p
l
a
c
e
m
e
n
t
,
 
m
a
i
n
t
e
n
a
n
c
e
,
 
r
e
m
o
v
a
l
,
 
t
r
e
a
t
m
e
n
t
,
 
a
n
d
 

d
i
s
p
o
s
a
l
 
o
f
 
s
t
o
c
k
p
i
l
e
 
c
o
v
e
r
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
l
i
n
e
r
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
a
l
l
 
o
t
h
e
r
 

i
t
e
m
s
 
i
n
c
i
d
e
n
t
a
l
 
t
o
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
s
t
o
c
k
p
i
l
e
s
.

1
.
2
 
 
 
R
E
F
E
R
E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
m
 
a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 

e
x
t
e
n
t
 
r
e
f
e
r
e
n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
t
e
x
t
 
b
y
 

t
h
e
 
b
a
s
i
c
 
d
e
s
i
g
n
a
t
i
o
n
 
o
n
l
y
.

A
S
T
M
 
I
N
T
E
R
N
A
T
I
O
N
A
L
 
(
A
S
T
M
)

A
S
T
M
 
D
2
4
8
7

(
2
0
1
1
)
 
S
o
i
l
s
 
f
o
r
 
E
n
g
i
n
e
e
r
i
n
g
 
P
u
r
p
o
s
e
s
 

(
U
n
i
f
i
e
d
 
S
o
i
l
 
C
l
a
s
s
i
f
i
c
a
t
i
o
n
 
S
y
s
t
e
m
)

A
S
T
M
 
D
2
9
7
4

(
2
0
1
4
)
 
M
o
i
s
t
u
r
e
,
 
A
s
h
,
 
a
n
d
 
O
r
g
a
n
i
c
 
M
a
t
t
e
r
 

o
f
 
P
e
a
t
 
a
n
d
 
O
t
h
e
r
 
O
r
g
a
n
i
c
 
S
o
i
l
s

S
E
C
T
I
O
N
 
0
2
 
6
1
 
1
3
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

A
S
T
M
 
D
4
2
2

(
1
9
6
3
;
 
R
 
2
0
0
7
;
 
E
 
2
0
1
4
;
 
E
 
2
0
1
4
)
 

P
a
r
t
i
c
l
e
-
S
i
z
e
 
A
n
a
l
y
s
i
s
 
o
f
 
S
o
i
l
s

A
S
T
M
 
D
4
9
7
2

(
2
0
1
8
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
s
 
f
o
r
 
p
H
 
o
f
 

S
o
i
l
s

A
S
T
M
 
D
5
4
3
4

(
2
0
1
2
)
 
F
i
e
l
d
 
L
o
g
g
i
n
g
 
o
f
 
S
u
b
s
u
r
f
a
c
e
 

E
x
p
l
o
r
a
t
i
o
n
s
 
o
f
 
S
o
i
l
 
a
n
d
 
R
o
c
k

A
S
T
M
 
D
6
9
3
8

(
2
0
1
7
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
 
f
o
r
 
I
n
-
P
l
a
c
e
 

D
e
n
s
i
t
y
 
a
n
d
 
W
a
t
e
r
 
C
o
n
t
e
n
t
 
o
f
 
S
o
i
l
 
a
n
d
 

S
o
i
l
-
A
g
g
r
e
g
a
t
e
 
b
y
 
N
u
c
l
e
a
r
 
M
e
t
h
o
d
s
 
(
S
h
a
l
l
o
w
 

D
e
p
t
h
)

A
S
T
M
 
D
6
9
8

(
2
0
1
2
;
 
E
 
2
0
1
4
;
 
E
 
2
0
1
5
)
 
L
a
b
o
r
a
t
o
r
y
 

C
o
m
p
a
c
t
i
o
n
 
C
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
S
o
i
l
 
U
s
i
n
g
 

S
t
a
n
d
a
r
d
 
E
f
f
o
r
t
 
(
1
2
,
4
0
0
 
f
t
-
l
b
f
/
c
u
.
 
f
t
.
 

(
6
0
0
 
k
N
-
m
/
c
u
.
 
m
.
)
)

U
.
S
.
 
A
R
M
Y
 
C
O
R
P
S
 
O
F
 
E
N
G
I
N
E
E
R
S
 
(
U
S
A
C
E
)

E
M
 
3
8
5
-
1
-
1

(
2
0
1
4
)
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
R
e
q
u
i
r
e
m
e
n
t
s
 

M
a
n
u
a
l

U
.
S
.
 
N
A
T
I
O
N
A
L
 
A
R
C
H
I
V
E
S
 
A
N
D
 
R
E
C
O
R
D
S
 
A
D
M
I
N
I
S
T
R
A
T
I
O
N
 
(
N
A
R
A
)

2
9
 
C
F
R
 
1
9
2
6

S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
R
e
g
u
l
a
t
i
o
n
s
 
f
o
r
 

C
o
n
s
t
r
u
c
t
i
o
n

4
0
 
C
F
R
 
3
0
2

D
e
s
i
g
n
a
t
i
o
n
,
 
R
e
p
o
r
t
a
b
l
e
 
Q
u
a
n
t
i
t
i
e
s
,
 
a
n
d
 

N
o
t
i
f
i
c
a
t
i
o
n

1
.
3
 
 
 
D
E
S
C
R
I
P
T
I
O
N
 
O
F
 
W
O
R
K

T
h
e
 
w
o
r
k
 
c
o
n
s
i
s
t
s
 
o
f
 
e
x
c
a
v
a
t
i
o
n
,
 
t
e
m
p
o
r
a
r
y
 
s
t
o
r
a
g
e
,
 
a
n
d
 
t
r
a
n
s
p
o
r
t
 
o
f
 

c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
.
 
 
A
p
p
r
o
x
i
m
a
t
e
 
l
o
c
a
t
i
o
n
s
 
o
f
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
 
a
r
e
 

s
h
o
w
n
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
.
 
 
C
h
a
r
a
c
t
e
r
i
z
a
t
i
o
n
 
d
a
t
a
 
o
n
 
t
h
e
 
n
a
t
u
r
e
 
a
n
d
 
e
x
t
e
n
t
 
o
f
 

t
h
e
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
 
i
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
D
r
a
w
i
n
g
s
.
 
 
S
u
b
s
u
r
f
a
c
e
 
c
o
n
d
i
t
i
o
n
s
 

a
r
e
 
s
h
o
w
n
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
.
 
 
S
u
b
m
i
t
 
a
 
S
o
i
l
,
 
E
x
c
a
v
a
t
i
o
n
,
 
G
r
a
d
i
n
g
,
 
a
n
d
 

B
a
c
k
f
i
l
l
 
P
l
a
n
 
a
s
 
s
p
e
c
i
f
i
e
d
 
b
e
l
o
w
.
 
 
N
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
i
t
h
i
n
 
2
4

 
h
o
u
r
s
,
 
a
n
d
 
b
e
f
o
r
e
 
e
x
c
a
v
a
t
i
o
n
,
 
i
f
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
 
i
s
 
d
i
s
c
o
v
e
r
e
d
 
t
h
a
t
 

h
a
s
 
n
o
t
 
b
e
e
n
 
p
r
e
v
i
o
u
s
l
y
 
i
d
e
n
t
i
f
i
e
d
 
o
r
 
i
f
 
o
t
h
e
r
 
d
i
s
c
r
e
p
a
n
c
i
e
s
 
b
e
t
w
e
e
n
 
d
a
t
a
 

p
r
o
v
i
d
e
d
 
a
n
d
 
a
c
t
u
a
l
 
f
i
e
l
d
 
c
o
n
d
i
t
i
o
n
s
 
a
r
e
 
d
i
s
c
o
v
e
r
e
d
.
 
 
B
a
c
k
f
i
l
l
 
s
o
i
l
 
a
n
d
 

t
o
p
s
o
i
l
 
m
a
t
e
r
i
a
l
 
i
s
 
n
o
t
 
a
v
a
i
l
a
b
l
e
 
o
n
s
i
t
e
.

S
u
r
f
i
c
i
a
l
 
s
o
i
l
 
t
o
 
b
e
 
e
x
c
a
v
a
t
e
d
 
i
n
c
l
u
d
e
s
 
o
n
s
i
t
e
 
s
o
i
l
 
w
i
t
h
 
d
i
o
x
i
n
 
T
E
Q
 
l
e
v
e
l
s
 

a
b
o
v
e
 
3
0
 
n
g
/
k
g
 
a
n
d
 
o
f
f
-
s
i
t
e
 
s
o
i
l
 
f
r
o
m
 
t
h
e
 
a
d
j
a
c
e
n
t
 
n
e
i
g
h
b
o
r
h
o
o
d
s
 

o
f
f
-
f
a
c
i
l
i
t
y
 
w
i
t
h
 
d
i
o
x
i
n
 
T
E
Q
 
l
e
v
e
l
s
 
o
f
 
7
 
n
g
/
k
g
.
 
 
A
l
l
 
o
f
f
-
f
a
c
i
l
i
t
y
 

c
o
n
t
a
m
i
n
a
t
e
d
 
e
x
c
a
v
a
t
e
d
 
s
o
i
l
 
s
h
a
l
l
 
b
e
 
t
r
a
n
s
p
o
r
t
e
d
 
t
o
 
t
h
e
 
a
r
e
a
 
w
i
t
h
i
n
 
t
h
e
 

b
a
r
r
i
e
r
 
w
a
l
l
 
a
n
d
 
s
h
a
l
l
 
u
n
d
e
r
l
i
n
e
 
t
h
e
 
p
l
a
n
n
e
d
 
s
u
r
f
a
c
e
 
s
o
i
l
 
c
a
p
/
c
o
v
e
r
.
 
 

E
x
c
a
v
a
t
e
d
 
s
o
i
l
 
o
n
s
i
t
e
 
w
i
l
l
 
e
i
t
h
e
r
 
b
e
 
p
l
a
c
e
d
 
w
i
t
h
i
n
 
t
h
e
 
b
a
r
r
i
e
r
 
w
a
l
l
 

c
o
n
f
i
n
e
s
 
o
r
 
w
i
t
h
i
n
 
t
h
e
 
e
n
g
i
n
e
e
r
e
d
 
c
o
n
t
a
i
n
m
e
n
t
 
c
e
l
l
.
 
 
C
o
n
t
a
m
i
n
a
t
e
d
 

m
a
t
e
r
i
a
l
s
 
t
o
 
b
e
 
e
x
c
a
v
a
t
e
d
 
a
n
d
 
h
a
n
d
l
e
d
 
a
r
e
 
i
n
d
i
c
a
t
e
d
 
o
n
 
d
r
a
w
i
n
g
s
.

1
.
3
.
1
 
 
 
S
c
h
e
d
u
l
i
n
g

N
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
7
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
t
h
e
 
s
t
a
r
t
 
o
f
 

e
x
c
a
v
a
t
i
o
n
 
o
f
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
s
h
a
l
l
 
b
e
 
r
e
s
p
o
n
s
i
b
l
e
 

f
o
r
 
c
o
n
t
a
c
t
i
n
g
 
r
e
g
u
l
a
t
o
r
y
 
a
g
e
n
c
i
e
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
a
p
p
l
i
c
a
b
l
e
 

S
E
C
T
I
O
N
 
0
2
 
6
1
 
1
3
 
 
P
a
g
e
 
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

r
e
p
o
r
t
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
.

1
.
3
.
2
 
 
 
S
o
i
l
 
E
x
c
a
v
a
t
i
o
n
,
 
G
r
a
d
i
n
g
,
 
a
n
d
 
B
a
c
k
f
i
l
l
 
P
l
a
n

S
u
b
m
i
t
 
a
 
S
o
i
l
 
E
x
c
a
v
a
t
i
o
n
,
 
G
r
a
d
i
n
g
,
 
a
n
d
 
B
a
c
k
f
i
l
l
 
P
l
a
n
 
w
i
t
h
i
n
 
3
0
 
c
a
l
e
n
d
a
r
 

d
a
y
s
 
a
f
t
e
r
 
n
o
t
i
c
e
 
t
o
 
p
r
o
c
e
e
d
.
 
 
N
o
 
w
o
r
k
 
a
t
 
t
h
e
 
s
i
t
e
,
 
w
i
t
h
 
t
h
e
 
e
x
c
e
p
t
i
o
n
 
o
f
 

s
i
t
e
 
i
n
s
p
e
c
t
i
o
n
s
 
a
n
d
 
s
u
r
v
e
y
s
,
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
u
n
t
i
l
 
t
h
e
 
P
l
a
n
 
i
s
 

a
p
p
r
o
v
e
d
.
 
 
A
l
l
o
w
 
3
0
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
i
n
 
t
h
e
 
s
c
h
e
d
u
l
e
 
f
o
r
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
'
s
 

r
e
v
i
e
w
.
 
 
N
o
 
a
d
j
u
s
t
m
e
n
t
 
f
o
r
 
t
i
m
e
 
o
r
 
m
o
n
e
y
 
w
i
l
l
 
b
e
 
m
a
d
e
 
i
f
 
r
e
s
u
b
m
i
t
t
a
l
s
 
o
f
 

t
h
e
 
P
l
a
n
 
a
r
e
 
r
e
q
u
i
r
e
d
 
d
u
e
 
t
o
 
d
e
f
i
c
i
e
n
c
i
e
s
 
i
n
 
t
h
e
 
p
l
a
n
.
 
 
A
t
 
a
 
m
i
n
i
m
u
m
,
 
t
h
e
 

P
l
a
n
 
s
h
a
l
l
 
i
n
c
l
u
d
e
:

a
.
 
 
S
c
h
e
d
u
l
e
 
o
f
 
a
c
t
i
v
i
t
i
e
s
.

b
.
 
 
M
e
t
h
o
d
 
o
f
 
e
x
c
a
v
a
t
i
o
n
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
t
o
 
b
e
 
u
s
e
d
.

c
.
 
 
S
h
o
r
i
n
g
 
o
r
 
s
i
d
e
-
w
a
l
l
 
s
l
o
p
e
s
 
p
r
o
p
o
s
e
d
,
 
i
f
 
r
e
q
u
i
r
e
d
.

d
.
 
 
D
e
w
a
t
e
r
i
n
g
 
p
l
a
n
.

e
.
 
 
T
e
m
p
o
r
a
r
y
 
S
t
o
r
a
g
e
 
m
e
t
h
o
d
s
 
a
n
d
 
l
o
c
a
t
i
o
n
s
 
f
o
r
 
l
i
q
u
i
d
 
a
n
d
 
s
o
l
i
d
 

c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
.

f
.
 
 
B
o
r
r
o
w
 
s
o
u
r
c
e
s
 
a
n
d
 
h
a
u
l
 
r
o
u
t
e
s
,
 
i
n
c
l
u
d
i
n
g
 
d
u
s
t
 
s
u
p
p
r
e
s
s
i
o
n
.

g
.
 
 
D
e
c
o
n
t
a
m
i
n
a
t
i
o
n
 
p
r
o
c
e
d
u
r
e
s
.

h
.
 
 
S
p
i
l
l
 
c
o
n
t
i
n
g
e
n
c
y
 
p
l
a
n
.

i
.
 
 
T
r
a
f
f
i
c
 
c
o
n
t
r
o
l
 
p
l
a
n
 
f
o
r
 
o
f
f
s
i
t
e
 
e
x
c
a
v
a
t
i
o
n
 
a
c
t
i
v
i
t
i
e
s
.

j
.
 
 
S
o
u
r
c
e
s
 
a
n
d
 
m
e
t
h
o
d
s
 
p
r
o
p
o
s
e
d
 
f
o
r
 
b
a
c
k
f
i
l
l
i
n
g
.

1
.
3
.
3
 
 
 
O
t
h
e
r
 
S
u
b
m
i
t
t
a
l
 
R
e
q
u
i
r
e
m
e
n
t
s

S
u
b
m
i
t
 
s
e
p
a
r
a
t
e
 
c
r
o
s
s
-
s
e
c
t
i
o
n
s
 
o
f
 
e
a
c
h
 
a
r
e
a
 
b
e
f
o
r
e
 
a
n
d
 
a
f
t
e
r
 
e
x
c
a
v
a
t
i
o
n
 

a
n
d
 
a
f
t
e
r
 
b
a
c
k
f
i
l
l
i
n
g
,
 
t
e
s
t
 
r
e
s
u
l
t
s
,
 
a
n
d
 
3
 
c
o
p
i
e
s
 
o
f
 
t
h
e
 
C
l
o
s
u
r
e
 
R
e
p
o
r
t
 

w
i
t
h
i
n
 
1
4
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
o
f
 
w
o
r
k
 
c
o
m
p
l
e
t
i
o
n
 
a
t
 
t
h
e
 
s
i
t
e
.

1
.
4
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
2
 
S
h
o
p
 
D
r
a
w
i
n
g
s

S
u
r
v
e
y
s

S
D
-
0
3
 
P
r
o
d
u
c
t
 
D
a
t
a

S
o
i
l
 
E
x
c
a
v
a
t
i
o
n
,
 
G
r
a
d
i
n
g
,
 
a
n
d
 
B
a
c
k
f
i
l
l
 
P
l
a
n
;
 
G

C
l
o
s
u
r
e
 
R
e
p
o
r
t
;
 
G

S
D
-
0
4
 
S
a
m
p
l
e
s

T
o
p
s
o
i
l

S
D
-
0
6
 
T
e
s
t
 
R
e
p
o
r
t
s

S
E
C
T
I
O
N
 
0
2
 
6
1
 
1
3
 
 
P
a
g
e
 
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

B
a
c
k
f
i
l
l

S
u
r
v
e
y
s

C
o
m
p
a
c
t
i
o
n

1
.
5
 
 
 
R
E
G
U
L
A
T
O
R
Y
 
R
E
Q
U
I
R
E
M
E
N
T
S

1
.
5
.
1
 
 
 
P
e
r
m
i
t
s
 
a
n
d
 
L
i
c
e
n
s
e
s

O
b
t
a
i
n
 
r
e
q
u
i
r
e
d
 
f
e
d
e
r
a
l
,
 
s
t
a
t
e
,
 
a
n
d
 
l
o
c
a
l
 
p
e
r
m
i
t
s
 
f
o
r
 
e
x
c
a
v
a
t
i
o
n
 
a
n
d
 

s
t
o
r
a
g
e
 
o
f
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
.
 
 
P
e
r
m
i
t
s
 
s
h
a
l
l
 
b
e
 
o
b
t
a
i
n
e
d
 
a
t
 
n
o
 

a
d
d
i
t
i
o
n
a
l
 
c
o
s
t
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.

1
.
5
.
2
 
 
 
A
i
r
 
E
m
i
s
s
i
o
n
s

A
i
r
 
e
m
i
s
s
i
o
n
s
 
s
h
a
l
l
 
b
e
 
m
o
n
i
t
o
r
e
d
 
a
n
d
 
c
o
n
t
r
o
l
l
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 

0
1
 
5
7
 
1
9
 
T
E
M
P
O
R
A
R
Y
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 
C
O
N
T
R
O
L
S
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

2
.
1
 
 
 
S
P
I
L
L
 
R
E
S
P
O
N
S
E
 
M
A
T
E
R
I
A
L
S

P
r
o
v
i
d
e
 
a
p
p
r
o
p
r
i
a
t
e
 
s
p
i
l
l
 
r
e
s
p
o
n
s
e
 
m
a
t
e
r
i
a
l
s
 
i
n
c
l
u
d
i
n
g
,
 
b
u
t
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
 

t
h
e
 
f
o
l
l
o
w
i
n
g
:
 
c
o
n
t
a
i
n
e
r
s
,
 
a
d
s
o
r
b
e
n
t
s
,
 
s
h
o
v
e
l
s
,
 
a
n
d
 
p
e
r
s
o
n
a
l
 
p
r
o
t
e
c
t
i
v
e
 

e
q
u
i
p
m
e
n
t
.
 
 
S
p
i
l
l
 
r
e
s
p
o
n
s
e
 
m
a
t
e
r
i
a
l
s
 
s
h
a
l
l
 
b
e
 
a
v
a
i
l
a
b
l
e
 
a
t
 
a
l
l
 
t
i
m
e
s
 
w
h
e
n
 

c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
s
/
w
a
s
t
e
s
 
a
r
e
 
b
e
i
n
g
 
h
a
n
d
l
e
d
 
o
r
 
t
r
a
n
s
p
o
r
t
e
d
.
 
 
S
p
i
l
l
 

r
e
s
p
o
n
s
e
 
m
a
t
e
r
i
a
l
s
 
s
h
a
l
l
 
b
e
 
c
o
m
p
a
t
i
b
l
e
 
w
i
t
h
 
t
h
e
 
t
y
p
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 

c
o
n
t
a
m
i
n
a
n
t
s
 
b
e
i
n
g
 
h
a
n
d
l
e
d
.

2
.
2
 
 
 
B
A
C
K
F
I
L
L

B
a
c
k
f
i
l
l
 
m
a
t
e
r
i
a
l
 
s
h
a
l
l
 
b
e
 
o
b
t
a
i
n
e
d
 
f
r
o
m
 
o
f
f
s
i
t
e
 
s
o
u
r
c
e
s
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
B
a
c
k
f
i
l
l
 
s
h
a
l
l
 
b
e
 
c
l
a
s
s
i
f
i
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

A
S
T
M
 
D
2
4
8
7
 
a
s
 
S
W
,
 
S
P
,
 
S
M
,
 
S
C
,
 
M
L
,
 
M
H
,
 
C
L
,
 
o
r
 
C
H
 
a
n
d
 
s
h
a
l
l
 
b
e
 
f
r
e
e
 
f
r
o
m
 

r
o
o
t
s
 
a
n
d
 
o
t
h
e
r
 
o
r
g
a
n
i
c
 
m
a
t
t
e
r
,
 
t
r
a
s
h
,
 
d
e
b
r
i
s
,
 
s
n
o
w
,
 
i
c
e
 
o
r
 
f
r
o
z
e
n
 

m
a
t
e
r
i
a
l
s
.
 
 
B
a
c
k
f
i
l
l
 
m
a
t
e
r
i
a
l
 
s
h
a
l
l
 
b
e
 
t
e
s
t
e
d
 
f
o
r
 
t
h
e
 
p
a
r
a
m
e
t
e
r
s
 
l
i
s
t
e
d
 

b
e
l
o
w
 
a
t
 
a
 
f
r
e
q
u
e
n
c
y
 
o
f
 
o
n
c
e
 
p
e
r
 
7
,
5
0
0
 
c
u
b
i
c
 
y
a
r
d
s
.
 
 
A
 
m
i
n
i
m
u
m
 
o
f
 
o
n
e
 
s
e
t
 

o
f
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n
 
t
e
s
t
s
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
p
e
r
 
b
o
r
r
o
w
 
s
o
u
r
c
e
.
 
 
O
n
e
 

b
a
c
k
f
i
l
l
 
s
a
m
p
l
e
 
p
e
r
 
b
o
r
r
o
w
 
s
o
u
r
c
e
 
s
h
a
l
l
 
a
l
s
o
 
b
e
 
c
o
l
l
e
c
t
e
d
 
a
n
d
 
t
e
s
t
e
d
 
f
o
r
 

t
h
e
 
c
h
e
m
i
c
a
l
 
p
a
r
a
m
e
t
e
r
s
 
l
i
s
t
e
d
 
i
n
 
R
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
O
f
f
s
i
t
e
 
B
o
r
r
o
w
 
i
n
 

S
e
c
t
i
o
n
 
3
1
 
0
0
 
0
0
 
E
A
R
T
H
W
O
R
K
.
 
 
B
a
c
k
f
i
l
l
 
s
h
a
l
l
 
a
l
s
o
 
c
o
m
p
l
y
 
w
i
t
h
 
c
r
i
t
e
r
i
a
 

l
i
s
t
e
d
 
i
n
 
T
a
b
l
e
 
1
.

T
A
B
L
E
 
1

R
E
Q
U
I
R
E
D
 
P
H
Y
S
I
C
A
L
 
P
R
O
P
E
R
T
I
E
S
 
O
F
 
B
A
C
K
F
I
L
L

P
h
y
s
i
c
a
l
 
P
a
r
a
m
e
t
e
r

C
r
i
t
e
r
i
a

T
e
s
t
 
M
e
t
h
o
d

M
a
x
i
m
u
m
 
G
r
a
i
n
 
S
i
z
e

1
.
0
 
i
n
c
h

A
S
T
M
 
D
4
2
2

C
o
m
p
a
c
t
i
o
n

9
0
 
p
e
r
c
e
n
t
 
o
f
 
m
a
x
i
m
u
m
 
d
r
y

A
S
T
M
 
D
6
9
8

D
o
 
n
o
t
 
u
s
e
 
m
a
t
e
r
i
a
l
 
f
o
r
 
b
a
c
k
f
i
l
l
 
u
n
t
i
l
 
b
o
r
r
o
w
 
s
o
u
r
c
e
 
c
h
e
m
i
c
a
l
 
a
n
d
 
p
h
y
s
i
c
a
l
 

t
e
s
t
 
r
e
s
u
l
t
s
 
h
a
v
e
 
b
e
e
n
 
s
u
b
m
i
t
t
e
d
 
a
n
d
 
a
p
p
r
o
v
e
d
.

S
E
C
T
I
O
N
 
0
2
 
6
1
 
1
3
 
 
P
a
g
e
 
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

2
.
3
 
 
 
T
O
P
S
O
I
L

T
o
p
s
o
i
l
 
s
h
a
l
l
 
c
o
n
s
i
s
t
 
o
f
 
n
a
t
u
r
a
l
,
 
f
r
i
a
b
l
e
 
s
o
i
l
 
t
h
a
t
 
i
s
 
r
e
p
r
e
s
e
n
t
a
t
i
v
e
 
o
f
 

s
o
i
l
s
 
i
n
 
t
h
e
 
v
i
c
i
n
i
t
y
 
w
h
i
c
h
 
p
r
o
d
u
c
e
 
h
e
a
v
y
 
g
r
o
w
t
h
s
 
o
f
 
c
r
o
p
s
,
 
g
r
a
s
s
,
 
o
r
 

o
t
h
e
r
 
v
e
g
e
t
a
t
i
o
n
 
a
n
d
 
i
s
 
r
e
a
s
o
n
a
b
l
y
 
f
r
e
e
 
f
r
o
m
 
u
n
d
e
r
l
y
i
n
g
 
s
u
b
s
o
i
l
,
 
c
l
a
y
 

l
u
m
p
s
,
 
o
b
j
e
c
t
i
o
n
a
b
l
e
 
w
e
e
d
s
,
 
l
i
t
t
e
r
,
 
b
r
u
s
h
,
 
m
a
t
t
e
d
 
r
o
o
t
s
,
 
t
o
x
i
c
 
s
u
b
s
t
a
n
c
e
s
,
 

o
r
 
a
n
y
 
m
a
t
e
r
i
a
l
 
t
h
a
t
 
m
i
g
h
t
 
b
e
 
h
a
r
m
f
u
l
 
t
o
 
p
l
a
n
t
 
g
r
o
w
t
h
 
o
r
 
b
e
 
a
 
h
i
n
d
r
a
n
c
e
 
t
o
 

g
r
a
d
i
n
g
,
 
p
l
a
n
t
i
n
g
,
 
o
r
 
m
a
i
n
t
e
n
a
n
c
e
 
o
p
e
r
a
t
i
o
n
s
.
 
 
S
u
b
m
i
t
 
a
 
m
i
n
i
m
u
m
 
o
f
 
5
 
p
o
u
n
d
s

 
o
f
 
t
o
p
s
o
i
l
 
f
r
o
m
 
e
a
c
h
 
p
r
o
p
o
s
e
d
 
b
o
r
r
o
w
 
s
o
u
r
c
e
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 

d
e
s
i
g
n
a
t
e
d
 
l
a
b
o
r
a
t
o
r
y
 
a
t
 
l
e
a
s
t
 
1
5
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
p
l
a
c
e
m
e
n
t
.
 
 
T
o
p
s
o
i
l
 
s
h
a
l
l
 

a
l
s
o
 
c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
c
r
i
t
e
r
i
a
 
l
i
s
t
e
d
 
i
n
 
T
a
b
l
e
 
2
.

T
A
B
L
E
 
2

R
E
Q
U
I
R
E
D
 
P
H
Y
S
I
C
A
L
 
P
R
O
P
E
R
T
I
E
S
 
O
F
 
T
O
P
S
O
I
L

P
r
o
p
e
r
t
y

T
e
s
t
 
V
a
l
u
e

T
e
s
t
 
M
e
t
h
o
d

p
H

5
-
7

A
S
T
M
 
D
4
9
7
2

O
r
g
a
n
i
c
 
c
o
n
t
e
n
t
 
(
p
e
r
c
e
n
t
)

5
-
2
0

A
S
T
M
 
D
2
9
7
4

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
S
U
R
V
E
Y
S

P
e
r
f
o
r
m
 
s
u
r
v
e
y
s
 
i
m
m
e
d
i
a
t
e
l
y
 
p
r
i
o
r
 
t
o
 
a
n
d
 
a
f
t
e
r
 
e
x
c
a
v
a
t
i
o
n
 
o
f
 
c
o
n
t
a
m
i
n
a
t
e
d
 

m
a
t
e
r
i
a
l
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
v
o
l
u
m
e
 
o
f
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
 
r
e
m
o
v
e
d
.
 
 
A
l
s
o
,
 

p
e
r
f
o
r
m
 
s
u
r
v
e
y
s
 
i
m
m
e
d
i
a
t
e
l
y
 
a
f
t
e
r
 
b
a
c
k
f
i
l
l
 
o
f
 
e
a
c
h
 
e
x
c
a
v
a
t
i
o
n
.
 
 
P
r
o
v
i
d
e
 

c
r
o
s
s
-
s
e
c
t
i
o
n
s
 
o
n
 
1
0
 
f
o
o
t
 
i
n
t
e
r
v
a
l
s
 
a
n
d
 
a
t
 
b
r
e
a
k
 
p
o
i
n
t
s
 
f
o
r
 
a
l
l
 
e
x
c
a
v
a
t
e
d
 

a
r
e
a
s
.

3
.
2
 
 
 
E
X
I
S
T
I
N
G
 
S
T
R
U
C
T
U
R
E
S
 
A
N
D
 
U
T
I
L
I
T
I
E
S

N
o
 
e
x
c
a
v
a
t
i
o
n
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
u
n
t
i
l
 
s
i
t
e
 
u
t
i
l
i
t
i
e
s
 
h
a
v
e
 
b
e
e
n
 
f
i
e
l
d
 

l
o
c
a
t
e
d
.
 
 
T
a
k
e
 
t
h
e
 
n
e
c
e
s
s
a
r
y
 
p
r
e
c
a
u
t
i
o
n
s
 
t
o
 
e
n
s
u
r
e
 
n
o
 
d
a
m
a
g
e
 
o
c
c
u
r
s
 
t
o
 

e
x
i
s
t
i
n
g
 
s
t
r
u
c
t
u
r
e
s
 
a
n
d
 
u
t
i
l
i
t
i
e
s
.
 
 
D
a
m
a
g
e
 
t
o
 
e
x
i
s
t
i
n
g
 
s
t
r
u
c
t
u
r
e
s
 
a
n
d
 

u
t
i
l
i
t
i
e
s
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
o
p
e
r
a
t
i
o
n
s
 
s
h
a
l
l
 
b
e
 
r
e
p
a
i
r
e
d
 
a
t
 

n
o
 
a
d
d
i
t
i
o
n
a
l
 
c
o
s
t
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.
 
 
U
t
i
l
i
t
i
e
s
 
e
n
c
o
u
n
t
e
r
e
d
 
t
h
a
t
 
w
e
r
e
 
n
o
t
 

p
r
e
v
i
o
u
s
l
y
 
s
h
o
w
n
 
o
r
 
o
t
h
e
r
w
i
s
e
 
l
o
c
a
t
e
d
 
s
h
a
l
l
 
n
o
t
 
b
e
 
d
i
s
t
u
r
b
e
d
 
w
i
t
h
o
u
t
 

a
p
p
r
o
v
a
l
 
f
r
o
m
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
3
 
 
 
C
L
E
A
R
I
N
G
 
A
N
D
 
D
E
M
O
L
I
T
I
O
N

C
l
e
a
r
i
n
g
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
t
o
 
t
h
e
 
l
i
m
i
t
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
3
1
 
1
1
 
0
0
 
C
L
E
A
R
I
N
G
 
A
N
D
 
G
R
U
B
B
I
N
G
.
 
 
D
e
m
o
l
i
t
i
o
n
 
s
h
a
l
l
 

b
e
 
p
e
r
f
o
r
m
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
2
 
4
1
 
0
0
 
D
E
M
O
L
I
T
I
O
N
.

3
.
4
 
 
 
C
O
N
T
A
M
I
N
A
T
E
D
 
M
A
T
E
R
I
A
L
 
R
E
M
O
V
A
L

E
x
c
a
v
a
t
i
o
n
s
 
s
h
o
u
l
d
 
b
e
 
m
a
r
k
e
d
 
a
n
d
 
s
e
c
u
r
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 

r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
1
 
3
5
 
2
9
.
1
3
 
H
E
A
L
T
H
,
 
S
A
F
E
T
Y
,
 
A
N
D
 

E
M
E
R
G
E
N
C
Y
 
R
E
S
P
O
N
S
E
 
P
R
O
C
E
D
U
R
E
S
 
F
O
R
 
C
O
N
T
A
M
I
N
A
T
E
D
 
S
I
T
E
S
.

3
.
4
.
1
 
 
 
E
x
c
a
v
a
t
i
o
n

A
r
e
a
s
 
o
f
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
s
h
a
l
l
 
b
e
 
e
x
c
a
v
a
t
e
d
 
t
o
 
t
h
e
 
d
e
p
t
h
 
a
n
d
 
e
x
t
e
n
t
 
s
h
o
w
n
 
o
n
 

t
h
e
 
d
r
a
w
i
n
g
s
 
a
n
d
 
n
o
t
 
m
o
r
e
 
t
h
a
n
 
0
.
2
 
f
e
e
t
 
b
e
y
o
n
d
 
t
h
e
 
d
e
p
t
h
 
a
n
d
 
e
x
t
e
n
t
 
s
h
o
w
n
 

S
E
C
T
I
O
N
 
0
2
 
6
1
 
1
3
 
 
P
a
g
e
 
5



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
 
u
n
l
e
s
s
 
d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
E
x
c
a
v
a
t
i
o
n
 

s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
i
n
 
a
 
m
a
n
n
e
r
 
t
h
a
t
 
w
i
l
l
 
l
i
m
i
t
 
s
p
i
l
l
s
 
a
n
d
 
t
h
e
 
p
o
t
e
n
t
i
a
l
 

f
o
r
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
 
t
o
 
b
e
 
m
i
x
e
d
 
w
i
t
h
 
u
n
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
.
 
 
A
n
 

e
x
c
a
v
a
t
i
o
n
 
l
o
g
 
d
e
s
c
r
i
b
i
n
g
 
v
i
s
i
b
l
e
 
s
i
g
n
s
 
o
f
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
e
n
c
o
u
n
t
e
r
e
d
 
s
h
a
l
l
 

b
e
 
m
a
i
n
t
a
i
n
e
d
 
f
o
r
 
e
a
c
h
 
a
r
e
a
 
o
f
 
e
x
c
a
v
a
t
i
o
n
.
 
 
E
x
c
a
v
a
t
i
o
n
 
l
o
g
s
 
s
h
a
l
l
 
b
e
 

p
r
e
p
a
r
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
D
5
4
3
4
.

3
.
4
.
2
 
 
 
S
h
o
r
i
n
g

I
f
 
w
o
r
k
e
r
s
 
m
u
s
t
 
e
n
t
e
r
 
t
h
e
 
e
x
c
a
v
a
t
i
o
n
,
 
i
t
 
s
h
a
l
l
 
b
e
 
e
v
a
l
u
a
t
e
d
,
 
s
h
o
r
e
d
,
 

s
l
o
p
e
d
 
o
r
 
b
r
a
c
e
d
 
a
s
 
r
e
q
u
i
r
e
d
 
b
y
 
E
M
 
3
8
5
-
1
-
1
 
a
n
d
 
2
9
 
C
F
R
 
1
9
2
6
 
s
e
c
t
i
o
n
 
6
5
0
.

3
.
4
.
3
 
 
 
D
e
w
a
t
e
r
i
n
g

S
u
r
f
a
c
e
 
w
a
t
e
r
 
s
h
a
l
l
 
b
e
 
d
i
v
e
r
t
e
d
 
t
o
 
p
r
e
v
e
n
t
 
e
n
t
r
y
 
i
n
t
o
 
t
h
e
 
e
x
c
a
v
a
t
i
o
n
.
 
 

D
e
w
a
t
e
r
i
n
g
 
s
h
a
l
l
 
b
e
 
l
i
m
i
t
e
d
 
t
o
 
t
h
a
t
 
n
e
c
e
s
s
a
r
y
 
t
o
 
a
s
s
u
r
e
 
a
d
e
q
u
a
t
e
 
a
c
c
e
s
s
,
 
a
 

s
a
f
e
 
e
x
c
a
v
a
t
i
o
n
,
 
p
r
e
v
e
n
t
 
t
h
e
 
s
p
r
e
a
d
 
o
f
 
c
o
n
t
a
m
i
n
a
t
i
o
n
,
 
a
n
d
 
t
o
 
e
n
s
u
r
e
 
t
h
a
t
 

c
o
m
p
a
c
t
i
o
n
 
r
e
q
u
i
r
e
m
e
n
t
s
 
c
a
n
 
b
e
 
m
e
t
.

3
.
5
 
 
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N

C
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
s
 
s
h
a
l
l
 
b
e
 
t
r
a
n
s
p
o
r
t
e
d
 
w
i
t
h
i
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
l
i
m
i
t
s
 

s
h
o
w
n
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
.
 
 
D
e
d
i
c
a
t
e
d
 
h
a
u
l
 
r
o
u
t
e
s
 
s
h
a
l
l
 
b
e
 
u
s
e
d
 
f
o
r
 

c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
 
t
r
a
n
s
p
o
r
t
.
 
 
A
t
 
t
h
e
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
e
x
c
a
v
a
t
i
o
n
,
 
t
h
e
 

t
r
a
n
s
p
o
r
t
 
o
n
s
i
t
e
 
r
o
u
t
e
s
 
s
h
a
l
l
 
b
e
 
s
c
r
a
p
e
d
 
o
f
 
a
l
l
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
 
a
n
d
 

p
l
a
c
e
d
 
w
i
t
h
i
n
 
t
h
e
 
b
a
r
r
i
e
r
 
w
a
l
l
 
c
o
n
f
i
n
e
s
 
o
r
 
w
i
t
h
i
n
 
t
h
e
 
e
n
g
i
n
e
e
r
e
d
 

c
o
n
t
a
i
n
m
e
n
t
 
c
e
l
l
.

3
.
6
 
 
 
C
O
N
T
A
M
I
N
A
T
E
D
 
M
A
T
E
R
I
A
L
 
S
T
O
R
A
G
E

M
a
t
e
r
i
a
l
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
w
i
t
h
i
n
 
t
h
e
 
b
a
r
r
i
e
r
 
w
a
l
l
 
l
i
m
i
t
s
 
i
m
m
e
d
i
a
t
e
l
y
 
a
f
t
e
r
 

e
x
c
a
v
a
t
i
o
n
 
a
s
 
i
n
d
i
c
a
t
e
d
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
.

3
.
6
.
1
 
 
 
S
t
o
c
k
p
i
l
e
s

S
t
o
c
k
p
i
l
e
s
 
s
h
a
l
l
 
b
e
 
c
o
n
s
t
r
u
c
t
e
d
 
t
o
 
i
s
o
l
a
t
e
 
s
t
o
r
e
d
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
 

f
r
o
m
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
m
a
y
 
u
s
e
 
t
e
m
p
o
r
a
r
y
 
s
t
o
c
k
p
i
l
e
s
 
a
s
 
p
a
r
t
 

o
f
 
t
h
e
 
S
o
i
l
 
E
x
c
a
v
a
t
i
o
n
,
 
G
r
a
d
i
n
g
,
 
a
n
d
 
B
a
c
k
f
i
l
l
 
P
l
a
n
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
s
h
a
l
l
 

s
u
b
m
i
t
 
a
 
d
e
s
i
g
n
 
f
o
r
 
t
h
e
 
s
t
o
c
k
p
i
l
e
 
t
h
a
t
 
w
i
l
l
 
p
r
e
v
e
n
t
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
o
f
 
t
h
e
 

s
u
b
g
r
a
d
e
 
m
a
t
e
r
i
a
l
s
.
 
 
T
h
e
 
s
t
o
c
k
p
i
l
e
 
d
e
s
i
g
n
 
s
h
a
l
l
 
b
e
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
7
 
 
 
S
P
I
L
L
S

I
n
 
t
h
e
 
e
v
e
n
t
 
o
f
 
a
 
s
p
i
l
l
 
o
r
 
r
e
l
e
a
s
e
 
o
f
 
a
 
h
a
z
a
r
d
o
u
s
 
s
u
b
s
t
a
n
c
e
 
(
a
s
 
d
e
s
i
g
n
a
t
e
d
 

i
n
 
4
0
 
C
F
R
 
3
0
2
)
,
 
p
o
l
l
u
t
a
n
t
,
 
c
o
n
t
a
m
i
n
a
n
t
,
 
o
r
 
o
i
l
 
(
a
s
 
g
o
v
e
r
n
e
d
 
b
y
 
t
h
e
 
O
i
l
 

P
o
l
l
u
t
i
o
n
 
A
c
t
 
(
O
P
A
)
,
 
3
3
 
U
.
S
.
C
.
 
2
7
0
1
 
e
t
 
s
e
q
.
)
,
 
n
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
i
m
m
e
d
i
a
t
e
l
y
.
 
 
I
f
 
t
h
e
 
s
p
i
l
l
 
e
x
c
e
e
d
s
 
t
h
e
 
r
e
p
o
r
t
i
n
g
 
t
h
r
e
s
h
o
l
d
,
 
f
o
l
l
o
w
 

t
h
e
 
p
r
e
-
e
s
t
a
b
l
i
s
h
e
d
 
p
r
o
c
e
d
u
r
e
s
 
a
s
 
d
e
s
c
r
i
b
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
1
 
3
5
 
2
9
.
1
3
 
H
E
A
L
T
H
,
 

S
A
F
E
T
Y
,
 
A
N
D
 
E
M
E
R
G
E
N
C
Y
 
R
E
S
P
O
N
S
E
 
P
R
O
C
E
D
U
R
E
S
 
F
O
R
 
C
O
N
T
A
M
I
N
A
T
E
D
 
S
I
T
E
S
 
f
o
r
 

i
m
m
e
d
i
a
t
e
 
r
e
p
o
r
t
i
n
g
 
a
n
d
 
c
o
n
t
a
i
n
m
e
n
t
.
 
 
I
m
m
e
d
i
a
t
e
 
c
o
n
t
a
i
n
m
e
n
t
 
a
c
t
i
o
n
s
 
s
h
a
l
l
 

b
e
 
t
a
k
e
n
 
t
o
 
m
i
n
i
m
i
z
e
 
t
h
e
 
e
f
f
e
c
t
 
o
f
 
a
n
y
 
s
p
i
l
l
 
o
r
 
l
e
a
k
.
 
 
C
l
e
a
n
u
p
 
s
h
a
l
l
 
b
e
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
a
p
p
l
i
c
a
b
l
e
 
f
e
d
e
r
a
l
,
 
s
t
a
t
e
,
 
a
n
d
 
l
o
c
a
l
 
r
e
g
u
l
a
t
i
o
n
s
.
 
 
A
s
 

d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
a
d
d
i
t
i
o
n
a
l
 
s
a
m
p
l
i
n
g
 
a
n
d
 
t
e
s
t
i
n
g
 
s
h
a
l
l
 

b
e
 
p
e
r
f
o
r
m
e
d
 
t
o
 
v
e
r
i
f
y
 
s
p
i
l
l
s
 
h
a
v
e
 
b
e
e
n
 
c
l
e
a
n
e
d
 
u
p
.
 
 
S
p
i
l
l
 
c
l
e
a
n
u
p
 
a
n
d
 

t
e
s
t
i
n
g
 
s
h
a
l
l
 
b
e
 
d
o
n
e
 
a
t
 
n
o
 
a
d
d
i
t
i
o
n
a
l
 
c
o
s
t
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.

S
E
C
T
I
O
N
 
0
2
 
6
1
 
1
3
 
 
P
a
g
e
 
6



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
8
 
 
 
B
A
C
K
F
I
L
L
I
N
G

3
.
8
.
1
 
 
 
G
e
n
e
r
a
l
 
B
a
c
k
f
i
l
l
i
n
g
 
R
e
q
u
i
r
e
m
e
n
t
s

E
x
c
a
v
a
t
i
o
n
s
 
s
h
a
l
l
 
b
e
 
b
a
c
k
f
i
l
l
e
d
 
i
m
m
e
d
i
a
t
e
l
y
 
a
f
t
e
r
 
a
l
l
 
c
o
n
t
a
m
i
n
a
t
e
d
 

m
a
t
e
r
i
a
l
s
 
h
a
v
e
 
b
e
e
n
 
r
e
m
o
v
e
d
.
 
 
B
a
c
k
f
i
l
l
 
a
n
d
 
t
o
p
s
o
i
l
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
a
n
d
 

c
o
m
p
a
c
t
e
d
 
t
o
 
t
h
e
 
l
i
n
e
s
 
a
n
d
 
g
r
a
d
e
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
.

3
.
8
.
2
 
 
 
C
o
m
p
a
c
t
i
o
n

P
l
a
c
e
 
a
p
p
r
o
v
e
d
 
b
a
c
k
f
i
l
l
 
i
n
 
l
i
f
t
s
 
w
i
t
h
 
a
 
m
a
x
i
m
u
m
 
l
o
o
s
e
 
t
h
i
c
k
n
e
s
s
 
o
f
 
1
8
 

i
n
c
h
e
s
.
 
 
C
o
m
p
a
c
t
 
s
o
i
l
 
t
o
 
9
0
 
p
e
r
c
e
n
t
 
o
f
 
A
S
T
M
 
D
6
9
8
 
m
a
x
i
m
u
m
 
d
r
y
 
d
e
n
s
i
t
y
.
 
 

P
e
r
f
o
r
m
 
d
e
n
s
i
t
y
 
t
e
s
t
s
 
a
t
 
a
 
f
r
e
q
u
e
n
c
y
 
o
f
 
o
n
c
e
 
p
e
r
 
2
0
,
0
0
0
 
s
q
u
a
r
e
 
f
e
e
t
 
p
e
r
 

l
i
f
t
.
 
 
C
o
n
d
u
c
t
 
a
 
m
i
n
i
m
u
m
 
o
f
 
o
n
e
 
d
e
n
s
i
t
y
 
t
e
s
t
 
o
n
 
e
a
c
h
 
l
i
f
t
 
o
f
 
b
a
c
k
f
i
l
l
 

p
l
a
c
e
d
 
i
n
 
e
a
c
h
 
e
x
c
a
v
a
t
i
o
n
.
 
 
D
e
t
e
r
m
i
n
e
 
f
i
e
l
d
 
i
n
-
p
l
a
c
e
 
d
r
y
 
d
e
n
s
i
t
y
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
D
6
9
3
8
.

3
.
9
 
 
 
D
I
S
P
O
S
A
L
 
R
E
Q
U
I
R
E
M
E
N
T
S

A
l
l
 
e
x
c
a
v
a
t
e
d
 
o
n
s
i
t
e
 
a
n
d
 
o
f
f
s
i
t
e
 
c
o
n
t
a
m
i
n
a
t
e
d
 
s
o
i
l
s
 
w
i
l
l
 
b
e
 
d
i
s
p
o
s
e
d
 
o
f
 
i
n
 

o
n
s
i
t
e
 
a
r
e
a
 
a
s
 
s
h
o
w
n
 
o
n
 
d
r
a
w
i
n
g
s
.
 
 
N
o
 
o
f
f
s
i
t
e
 
d
i
s
p
o
s
a
l
 
o
f
 
c
o
n
t
a
m
i
n
a
t
e
d
 

s
o
i
l
s
 
w
i
l
l
 
b
e
 
r
e
q
u
i
r
e
d
 
f
o
r
 
t
h
i
s
 
p
r
o
j
e
c
t
.

3
.
1
0
 
 
 
C
L
O
S
U
R
E
 
R
E
P
O
R
T

S
u
b
m
i
t
 
3
 
c
o
p
i
e
s
 
o
f
 
a
 
C
l
o
s
u
r
e
 
R
e
p
o
r
t
 
w
i
t
h
i
n
 
1
4
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
o
f
 
c
o
m
p
l
e
t
i
n
g
 

w
o
r
k
 
a
t
 
t
h
e
 
s
i
t
e
.
 
 
T
h
e
 
r
e
p
o
r
t
 
s
h
a
l
l
 
b
e
 
l
a
b
e
l
e
d
 
w
i
t
h
 
t
h
e
 
c
o
n
t
r
a
c
t
 
n
u
m
b
e
r
,
 

p
r
o
j
e
c
t
 
n
a
m
e
,
 
l
o
c
a
t
i
o
n
,
 
d
a
t
e
,
 
n
a
m
e
 
o
f
 
g
e
n
e
r
a
l
 
C
o
n
t
r
a
c
t
o
r
,
 
a
n
d
 
t
h
e
 

G
o
v
e
r
n
m
e
n
t
 
A
g
e
n
c
y
 
c
o
n
t
r
a
c
t
i
n
g
 
f
o
r
 
t
h
e
 
w
o
r
k
.
 
 
T
h
e
 
C
l
o
s
u
r
e
 
R
e
p
o
r
t
 
s
h
a
l
l
 

i
n
c
l
u
d
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
a
s
 
a
 
m
i
n
i
m
u
m
:

a
.
 
 
A
 
c
o
v
e
r
 
l
e
t
t
e
r
 
s
i
g
n
e
d
 
b
y
 
a
 
r
e
s
p
o
n
s
i
b
l
e
 
c
o
m
p
a
n
y
 
o
f
f
i
c
i
a
l
 
c
e
r
t
i
f
y
i
n
g
 

t
h
a
t
 
a
l
l
 
s
e
r
v
i
c
e
s
 
i
n
v
o
l
v
e
d
 
h
a
v
e
 
b
e
e
n
 
p
e
r
f
o
r
m
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 

t
e
r
m
s
 
a
n
d
 
c
o
n
d
i
t
i
o
n
s
 
o
f
 
t
h
e
 
c
o
n
t
r
a
c
t
 
d
o
c
u
m
e
n
t
s
 
a
n
d
 
r
e
g
u
l
a
t
o
r
y
 

r
e
q
u
i
r
e
m
e
n
t
s
.

b
.
 
 
A
 
n
a
r
r
a
t
i
v
e
 
r
e
p
o
r
t
 
i
n
c
l
u
d
i
n
g
,
 
b
u
t
 
n
o
t
 
l
i
m
i
t
e
d
 
t
o
,
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

(
1
)
 
 
s
i
t
e
 
c
o
n
d
i
t
i
o
n
s
,
 
g
r
o
u
n
d
 
w
a
t
e
r
 
e
l
e
v
a
t
i
o
n
,
 
a
n
d
 
c
l
e
a
n
u
p
 
c
r
i
t
e
r
i
a
;

(
2
)
 
 
e
x
c
a
v
a
t
i
o
n
 
l
o
g
s
;

(
3
)
 
 
f
i
e
l
d
 
s
c
r
e
e
n
i
n
g
 
r
e
a
d
i
n
g
s
;

(
4
)
 
 
q
u
a
n
t
i
t
y
 
o
f
 
m
a
t
e
r
i
a
l
s
 
r
e
m
o
v
e
d
 
f
r
o
m
 
e
a
c
h
 
a
r
e
a
 
o
f
 
c
o
n
t
a
m
i
n
a
t
i
o
n
;

(
5
)
 
 
q
u
a
n
t
i
t
y
 
o
f
 
w
a
t
e
r
/
p
r
o
d
u
c
t
 
r
e
m
o
v
e
d
 
d
u
r
i
n
g
 
d
e
w
a
t
e
r
i
n
g
;

(
6
)
 
 
s
a
m
p
l
i
n
g
 
l
o
c
a
t
i
o
n
s
 
a
n
d
 
s
a
m
p
l
i
n
g
 
m
e
t
h
o
d
s
;

(
7
)
 
 
s
a
m
p
l
e
 
c
o
l
l
e
c
t
i
o
n
 
d
a
t
a
 
s
u
c
h
 
a
s
 
t
i
m
e
 
o
f
 
c
o
l
l
e
c
t
i
o
n
 
a
n
d
 
m
e
t
h
o
d
 
o
f
 

p
r
e
s
e
r
v
a
t
i
o
n
;

(
8
)
 
 
s
a
m
p
l
e
 
c
h
a
i
n
-
o
f
-
c
u
s
t
o
d
y
 
f
o
r
m
s
;
 
a
n
d

(
9
)
 
 
s
o
u
r
c
e
 
o
f
 
b
a
c
k
f
i
l
l
.

c
.
 
 
C
o
p
i
e
s
 
o
f
 
a
l
l
 
c
h
e
m
i
c
a
l
 
a
n
d
 
p
h
y
s
i
c
a
l
 
t
e
s
t
 
r
e
s
u
l
t
s
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

d
.
 
 
C
o
p
i
e
s
 
o
f
 
a
l
l
 
m
a
n
i
f
e
s
t
s
 
a
n
d
 
l
a
n
d
 
d
i
s
p
o
s
a
l
 
r
e
s
t
r
i
c
t
i
o
n
 
n
o
t
i
f
i
c
a
t
i
o
n
s
.

e
.
 
 
C
o
p
i
e
s
 
o
f
 
a
l
l
 
c
e
r
t
i
f
i
c
a
t
i
o
n
s
 
o
f
 
f
i
n
a
l
 
d
i
s
p
o
s
a
l
 
s
i
g
n
e
d
 
b
y
 
t
h
e
 

r
e
s
p
o
n
s
i
b
l
e
 
d
i
s
p
o
s
a
l
 
f
a
c
i
l
i
t
y
 
o
f
f
i
c
i
a
l
.

f
.
 
 
W
a
s
t
e
 
p
r
o
f
i
l
e
 
s
h
e
e
t
s
.

g
.
 
 
S
c
a
l
e
 
d
r
a
w
i
n
g
s
 
s
h
o
w
i
n
g
 
l
i
m
i
t
s
 
o
f
 
e
a
c
h
 
e
x
c
a
v
a
t
i
o
n
,
 
l
i
m
i
t
s
 
o
f
 

c
o
n
t
a
m
i
n
a
t
i
o
n
,
 
k
n
o
w
n
 
u
n
d
e
r
g
r
o
u
n
d
 
u
t
i
l
i
t
i
e
s
 
w
i
t
h
i
n
 
5
0
 
f
e
e
t
 
o
f
 

e
x
c
a
v
a
t
i
o
n
,
 
s
a
m
p
l
e
 
l
o
c
a
t
i
o
n
s
,
 
a
n
d
 
s
a
m
p
l
e
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
n
u
m
b
e
r
s
.
 
 

O
n
-
s
i
t
e
 
s
t
o
c
k
p
i
l
e
,
 
s
t
o
r
a
g
e
,
 
t
r
e
a
t
m
e
n
t
,
 
l
o
a
d
i
n
g
,
 
a
n
d
 
d
i
s
p
o
s
a
l
 
a
r
e
a
s
 

s
h
a
l
l
 
a
l
s
o
 
b
e
 
s
h
o
w
n
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
.

h
.
 
 
P
r
o
g
r
e
s
s
 
P
h
o
t
o
g
r
a
p
h
s
.
 
 
C
o
l
o
r
 
p
h
o
t
o
g
r
a
p
h
s
 
s
h
a
l
l
 
b
e
 
u
s
e
d
 
t
o
 
d
o
c
u
m
e
n
t
 

p
r
o
g
r
e
s
s
 
o
f
 
t
h
e
 
w
o
r
k
.
 
 
A
 
m
i
n
i
m
u
m
 
o
f
 
f
o
u
r
 
v
i
e
w
s
 
o
f
 
t
h
e
 
s
i
t
e
 
s
h
o
w
i
n
g
 
t
h
e
 

l
o
c
a
t
i
o
n
 
o
f
 
t
h
e
 
a
r
e
a
 
o
f
 
c
o
n
t
a
m
i
n
a
t
i
o
n
,
 
e
n
t
r
a
n
c
e
/
e
x
i
t
 
r
o
a
d
,
 
a
n
d
 
a
n
y
 

o
t
h
e
r
 
n
o
t
a
b
l
e
 
s
i
t
e
 
c
o
n
d
i
t
i
o
n
s
 
s
h
a
l
l
 
b
e
 
t
a
k
e
n
 
b
e
f
o
r
e
 
w
o
r
k
 
b
e
g
i
n
s
.
 
 

A
f
t
e
r
 
w
o
r
k
 
h
a
s
 
b
e
e
n
 
s
t
a
r
t
e
d
,
 
a
c
t
i
v
i
t
i
e
s
 
a
t
 
e
a
c
h
 
w
o
r
k
 
l
o
c
a
t
i
o
n
 
s
h
a
l
l
 
b
e
 

p
h
o
t
o
g
r
a
p
h
i
c
a
l
l
y
 
r
e
c
o
r
d
e
d
 
w
e
e
k
l
y
.
 
 
P
h
o
t
o
g
r
a
p
h
s
 
s
h
a
l
l
 
b
e
 
d
i
g
i
t
a
l
 
a
n
d
 

s
h
a
l
l
 
i
n
c
l
u
d
e
:

(
1
)
 
 
S
o
i
l
 
r
e
m
o
v
a
l
 
a
n
d
 
s
a
m
p
l
i
n
g
.

(
2
)
 
 
D
e
w
a
t
e
r
i
n
g
 
o
p
e
r
a
t
i
o
n
s
.

(
3
)
 
 
U
n
a
n
t
i
c
i
p
a
t
e
d
 
e
v
e
n
t
s
 
s
u
c
h
 
a
s
 
s
p
i
l
l
s
 
a
n
d
 
t
h
e
 
d
i
s
c
o
v
e
r
y
 
o
f
 

a
d
d
i
t
i
o
n
a
l
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
.

(
4
)
 
 
C
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
/
w
a
t
e
r
 
s
t
o
r
a
g
e
,
 
h
a
n
d
l
i
n
g
,
 
t
r
e
a
t
m
e
n
t
,
 
a
n
d
 

t
r
a
n
s
p
o
r
t
.

(
5
)
 
 
S
i
t
e
 
o
r
 
t
a
s
k
-
s
p
e
c
i
f
i
c
 
e
m
p
l
o
y
e
e
 
r
e
s
p
i
r
a
t
o
r
y
 
a
n
d
 
p
e
r
s
o
n
a
l
 

p
r
o
t
e
c
t
i
o
n
.

(
6
)
 
 
F
i
l
l
 
p
l
a
c
e
m
e
n
t
 
a
n
d
 
g
r
a
d
i
n
g
.

(
7
)
 
 
P
o
s
t
-
c
o
n
s
t
r
u
c
t
i
o
n
 
p
h
o
t
o
g
r
a
p
h
s
.
 
 
A
f
t
e
r
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
w
o
r
k
 
a
t
 
e
a
c
h
 

s
i
t
e
,
 
t
a
k
e
 
a
 
m
i
n
i
m
u
m
 
o
f
 
f
o
u
r
 
v
i
e
w
s
 
o
f
 
e
a
c
h
 
e
x
c
a
v
a
t
i
o
n
 
s
i
t
e
.

A
 
d
i
g
i
t
a
l
 
v
e
r
s
i
o
n
 
o
f
 
a
l
l
 
p
h
o
t
o
s
 
s
h
o
w
n
 
i
n
 
t
h
e
 
r
e
p
o
r
t
 
s
h
a
l
l
 
b
e
 
i
n
c
l
u
d
e
d
 
w
i
t
h
 

t
h
e
 
C
l
o
s
u
r
e
 
R
e
p
o
r
t
.
 
 
P
h
o
t
o
g
r
a
p
h
s
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
:

P
r
o
j
e
c
t
 
N
a
m
e
:

D
i
r
e
c
t
i
o
n
 
o
f
 
V
i
e
w
:

L
o
c
a
t
i
o
n
:

D
a
t
e
/
T
i
m
e
:

P
h
o
t
o
g
r
a
p
h
 
N
o
.
:

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
V
i
e
w
:

 
 
 
 
 
 
 
 
-
-
 
E
n
d
 
o
f
 
S
e
c
t
i
o
n
 
-
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E
C
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O
N
 
0
2
 
6
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
0
2
 
6
6
 
0
0

C
O
V
E
R
 
S
O
I
L
 
A
N
D
 
T
O
P
S
O
I
L
 
F
O
R
 
L
A
N
D
F
I
L
L
 
C
O
V
E
R

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
U
N
I
T
 
P
R
I
C
E
S

M
e
a
s
u
r
e
m
e
n
t
 
a
n
d
 
p
a
y
m
e
n
t
 
f
o
r
 
"
c
o
v
e
r
 
s
o
i
l
"
 
a
n
d
 
"
t
o
p
s
o
i
l
"
 
s
h
a
l
l
 
b
e
 
b
a
s
e
d
 
o
n
 

t
h
e
 
r
e
s
p
e
c
t
i
v
e
 
u
n
i
t
 
p
r
i
c
e
s
 
f
o
r
 
e
a
c
h
 
c
u
b
i
c
 
y
a
r
d
 
o
f
 
"
c
o
v
e
r
 
s
o
i
l
"
 
a
n
d
 

"
t
o
p
s
o
i
l
"
 
i
n
 
p
l
a
c
e
.
 
 
T
h
i
s
 
u
n
i
t
 
p
r
i
c
e
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
t
h
e
 
c
o
s
t
 
f
o
r
 

d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
b
o
r
r
o
w
 
s
o
u
r
c
e
s
,
 
c
o
s
t
 
o
f
 
m
a
t
e
r
i
a
l
s
,
 
e
x
c
a
v
a
t
i
o
n
,
 
h
a
u
l
i
n
g
,
 

e
q
u
i
p
m
e
n
t
,
 
p
l
a
c
e
m
e
n
t
,
 
t
e
s
t
i
n
g
,
 
a
n
d
 
o
t
h
e
r
 
w
o
r
k
 
r
e
q
u
i
r
e
d
 
t
o
 
c
o
n
s
t
r
u
c
t
 
t
h
e
 

"
c
o
v
e
r
 
s
o
i
l
"
 
o
r
 
"
t
o
p
s
o
i
l
"
 
l
a
y
e
r
s
.

1
.
2
 
 
 
R
E
F
E
R
E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
m
 
a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 

e
x
t
e
n
t
 
r
e
f
e
r
e
n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
t
e
x
t
 
b
y
 

t
h
e
 
b
a
s
i
c
 
d
e
s
i
g
n
a
t
i
o
n
 
o
n
l
y
.

A
S
T
M
 
I
N
T
E
R
N
A
T
I
O
N
A
L
 
(
A
S
T
M
)

A
S
T
M
 
D
2
2
1
6

(
2
0
1
0
)
 
L
a
b
o
r
a
t
o
r
y
 
D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
W
a
t
e
r
 

(
M
o
i
s
t
u
r
e
)
 
C
o
n
t
e
n
t
 
o
f
 
S
o
i
l
 
a
n
d
 
R
o
c
k
 
b
y
 
M
a
s
s

A
S
T
M
 
D
2
4
8
7

(
2
0
1
1
)
 
S
o
i
l
s
 
f
o
r
 
E
n
g
i
n
e
e
r
i
n
g
 
P
u
r
p
o
s
e
s
 

(
U
n
i
f
i
e
d
 
S
o
i
l
 
C
l
a
s
s
i
f
i
c
a
t
i
o
n
 
S
y
s
t
e
m
)

A
S
T
M
 
D
2
9
7
4

(
2
0
1
4
)
 
M
o
i
s
t
u
r
e
,
 
A
s
h
,
 
a
n
d
 
O
r
g
a
n
i
c
 
M
a
t
t
e
r
 

o
f
 
P
e
a
t
 
a
n
d
 
O
t
h
e
r
 
O
r
g
a
n
i
c
 
S
o
i
l
s

A
S
T
M
 
D
4
2
2

(
1
9
6
3
;
 
R
 
2
0
0
7
;
 
E
 
2
0
1
4
;
 
E
 
2
0
1
4
)
 

P
a
r
t
i
c
l
e
-
S
i
z
e
 
A
n
a
l
y
s
i
s
 
o
f
 
S
o
i
l
s

A
S
T
M
 
D
4
3
1
8

(
2
0
1
7
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
s
 
f
o
r
 
L
i
q
u
i
d
 

L
i
m
i
t
,
 
P
l
a
s
t
i
c
 
L
i
m
i
t
,
 
a
n
d
 
P
l
a
s
t
i
c
i
t
y
 
I
n
d
e
x
 

o
f
 
S
o
i
l
s

A
S
T
M
 
D
4
9
7
2

(
2
0
1
3
)
 
p
H
 
o
f
 
S
o
i
l
s

A
S
T
M
 
D
6
9
3
8

(
2
0
1
7
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
 
f
o
r
 
I
n
-
P
l
a
c
e
 

D
e
n
s
i
t
y
 
a
n
d
 
W
a
t
e
r
 
C
o
n
t
e
n
t
 
o
f
 
S
o
i
l
 
a
n
d
 

S
o
i
l
-
A
g
g
r
e
g
a
t
e
 
b
y
 
N
u
c
l
e
a
r
 
M
e
t
h
o
d
s
 
(
S
h
a
l
l
o
w
 

D
e
p
t
h
)

A
S
T
M
 
D
6
9
8

(
2
0
1
2
;
 
E
 
2
0
1
4
;
 
E
 
2
0
1
5
)
 
L
a
b
o
r
a
t
o
r
y
 

C
o
m
p
a
c
t
i
o
n
 
C
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
S
o
i
l
 
U
s
i
n
g
 

S
t
a
n
d
a
r
d
 
E
f
f
o
r
t
 
(
1
2
,
4
0
0
 
f
t
-
l
b
f
/
c
u
.
 
f
t
.
 

(
6
0
0
 
k
N
-
m
/
c
u
.
 
m
.
)
)

1
.
3
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
 
 

S
u
b
m
i
t
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 

S
E
C
T
I
O
N
 
0
2
 
6
6
 
0
0
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
3
 
P
r
o
d
u
c
t
 
D
a
t
a

M
a
t
e
r
i
a
l
s
 
H
a
n
d
l
i
n
g
 
P
l
a
n
;
 
G

S
D
-
0
4
 
S
a
m
p
l
e
s

C
o
v
e
r
 
S
o
i
l

T
o
p
s
o
i
l

S
D
-
0
6
 
T
e
s
t
 
R
e
p
o
r
t
s

B
o
r
r
o
w
 
S
o
u
r
c
e
 
A
s
s
e
s
s
m
e
n
t
 
R
e
p
o
r
t
;
 
G

C
o
v
e
r
 
S
o
i
l
 
a
n
d
 
T
o
p
s
o
i
l
 
M
a
t
e
r
i
a
l
 
T
e
s
t
s

M
o
i
s
t
u
r
e
 
C
o
n
t
e
n
t
 
a
n
d
 
D
e
n
s
i
t
y
 
T
e
s
t
s
 
o
f
 
I
n
-
P
l
a
c
e
 
C
o
v
e
r
 
S
o
i
l

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

2
.
1
 
 
 
C
O
V
E
R
 
S
O
I
L

C
o
v
e
r
 
s
o
i
l
 
s
h
a
l
l
 
c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
c
r
i
t
e
r
i
a
 
l
i
s
t
e
d
 
i
n
 
T
a
b
l
e
 
1
 
a
n
d
 
s
h
a
l
l
 
b
e
 

f
r
e
e
 
o
f
 
d
e
b
r
i
s
,
 
f
r
o
z
e
n
 
m
a
t
e
r
i
a
l
s
,
 
a
n
g
u
l
a
r
 
r
o
c
k
s
,
 
r
o
o
t
s
,
 
a
n
d
 
o
r
g
a
n
i
c
s
.

2
.
2
 
 
 
T
O
P
S
O
I
L

T
o
p
s
o
i
l
 
s
h
a
l
l
 
c
o
n
s
i
s
t
 
o
f
 
n
a
t
u
r
a
l
,
 
f
r
i
a
b
l
e
 
s
o
i
l
 
t
h
a
t
 
i
s
 
r
e
p
r
e
s
e
n
t
a
t
i
v
e
 
o
f
 

s
o
i
l
s
 
i
n
 
t
h
e
 
v
i
c
i
n
i
t
y
 
w
h
i
c
h
 
p
r
o
d
u
c
e
 
h
e
a
v
y
 
g
r
o
w
t
h
s
 
o
f
 
c
r
o
p
s
,
 
g
r
a
s
s
,
 
o
r
 

o
t
h
e
r
 
v
e
g
e
t
a
t
i
o
n
 
a
n
d
 
i
s
 
r
e
a
s
o
n
a
b
l
y
 
f
r
e
e
 
f
r
o
m
 
u
n
d
e
r
l
y
i
n
g
 
s
u
b
s
o
i
l
,
 
c
l
a
y
 

l
u
m
p
s
,
 
o
b
j
e
c
t
i
o
n
a
b
l
e
 
w
e
e
d
s
,
 
l
i
t
t
e
r
,
 
b
r
u
s
h
,
 
m
a
t
t
e
d
 
r
o
o
t
s
,
 
t
o
x
i
c
 
s
u
b
s
t
a
n
c
e
s
,
 

o
r
 
a
n
y
 
m
a
t
e
r
i
a
l
 
t
h
a
t
 
m
i
g
h
t
 
b
e
 
h
a
r
m
f
u
l
 
t
o
 
p
l
a
n
t
 
g
r
o
w
t
h
 
o
r
 
b
e
 
a
 
h
i
n
d
r
a
n
c
e
 
t
o
 

g
r
a
d
i
n
g
,
 
p
l
a
n
t
i
n
g
,
 
o
r
 
m
a
i
n
t
e
n
a
n
c
e
 
o
p
e
r
a
t
i
o
n
s
.
 
 
T
o
p
s
o
i
l
 
s
h
a
l
l
 
a
l
s
o
 
c
o
m
p
l
y
 

w
i
t
h
 
t
h
e
 
c
r
i
t
e
r
i
a
 
l
i
s
t
e
d
 
i
n
 
T
a
b
l
e
 
1
.

T
A
B
L
E
 
1

R
E
Q
U
I
R
E
D
 
P
H
Y
S
I
C
A
L
 
P
R
O
P
E
R
T
I
E
S
 
O
F
 
S
E
L
E
C
T
 
F
I
L
L
 
A
N
D
 
T
O
P
S
O
I
L

P
r
o
p
e
r
t
y

T
e
s
t
 
V
a
l
u
e

T
e
s
t
 
M
e
t
h
o
d

C
o
v
e
r
 
S
o
i
l

S
o
i
l
 
c
l
a
s
s
i
f
i
c
a
t
i
o
n

L
e
a
n
 
c
l
a
y
 
(
C
L
)
 
o
r
 
C
l
a
y
e
y
 

s
a
n
d
 
(
S
C
)

A
S
T
M
 
D
2
4
8
7

M
a
x
.
 
p
a
r
t
i
c
l
e
 
s
i
z
e
 
(
i
n
c
h
e
s
)

0
.
7
5

A
S
T
M
 
D
4
2
2

T
o
p
s
o
i
l

p
H

5
-
7

A
S
T
M
 
D
4
9
7
2

O
r
g
a
n
i
c
 
c
o
n
t
e
n
t
 
(
p
e
r
c
e
n
t
)

5
-
2
0

A
S
T
M
 
D
2
9
7
4

2
.
3
 
 
 
E
Q
U
I
P
M
E
N
T

E
q
u
i
p
m
e
n
t
 
u
s
e
d
 
t
o
 
p
l
a
c
e
 
t
h
e
 
c
o
v
e
r
 
s
o
i
l
 
a
n
d
 
t
o
p
s
o
i
l
 
l
a
y
e
r
s
 
s
h
a
l
l
 
b
e
 
a
s
 

d
e
s
c
r
i
b
e
d
 
i
n
 
t
h
e
 
a
p
p
r
o
v
e
d
 
M
a
t
e
r
i
a
l
s
 
H
a
n
d
l
i
n
g
 
P
l
a
n
,
 
i
n
c
l
u
d
i
n
g
 
g
r
o
u
n
d
 

S
E
C
T
I
O
N
 
0
2
 
6
6
 
0
0
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

p
r
e
s
s
u
r
e
s
.
 
 
E
q
u
i
p
m
e
n
t
 
s
h
a
l
l
 
n
o
t
 
a
c
c
e
l
e
r
a
t
e
 
o
r
 
b
r
a
k
e
 
s
u
d
d
e
n
l
y
,
 
t
u
r
n
 

s
h
a
r
p
l
y
,
 
o
r
 
b
e
 
o
p
e
r
a
t
e
d
 
a
t
 
s
p
e
e
d
s
 
e
x
c
e
e
d
i
n
g
 
5
.
0
 
m
i
l
e
s
 
p
e
r
 
h
o
u
r
.

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
B
O
R
R
O
W
 
S
O
U
R
C
E
 
A
S
S
E
S
S
M
E
N
T
 
R
E
P
O
R
T

S
u
b
m
i
t
 
a
 
B
o
r
r
o
w
 
S
o
u
r
c
e
 
A
s
s
e
s
s
m
e
n
t
 
R
e
p
o
r
t
 
a
t
 
l
e
a
s
t
 
1
5
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
c
o
v
e
r
 

s
o
i
l
 
a
n
d
 
t
o
p
s
o
i
l
 
p
l
a
c
e
m
e
n
t
.
 
 
N
o
 
c
o
v
e
r
 
s
o
i
l
 
o
r
 
t
o
p
s
o
i
l
 
m
a
y
 
b
e
 
p
l
a
c
e
d
 
u
n
t
i
l
 

t
h
e
 
B
o
r
r
o
w
 
S
o
u
r
c
e
 
A
s
s
e
s
s
m
e
n
t
 
R
e
p
o
r
t
 
i
s
 
a
p
p
r
o
v
e
d
.
 
 
I
n
c
l
u
d
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 

t
h
e
 
r
e
p
o
r
t
:
 
l
o
c
a
t
i
o
n
 
o
f
 
e
a
c
h
 
b
o
r
r
o
w
 
s
o
u
r
c
e
;
 
e
s
t
i
m
a
t
e
d
 
q
u
a
n
t
i
t
y
 
o
f
 
b
o
r
r
o
w
 

a
v
a
i
l
a
b
l
e
;
 
l
o
g
s
 
o
f
 
s
u
b
s
u
r
f
a
c
e
 
e
x
p
l
o
r
a
t
i
o
n
s
;
 
a
n
d
 
l
a
b
o
r
a
t
o
r
y
 
t
e
s
t
 
r
e
s
u
l
t
s
.

3
.
1
.
1
 
 
 
C
o
v
e
r
 
S
o
i
l

3
.
1
.
1
.
1
 
 
 
C
l
a
s
s
i
f
i
c
a
t
i
o
n
 
T
e
s
t
i
n
g

B
o
r
r
o
w
 
s
o
u
r
c
e
 
a
s
s
e
s
s
m
e
n
t
 
t
e
s
t
s
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
o
n
 
e
a
c
h
 
p
r
i
n
c
i
p
a
l
 
t
y
p
e
 

o
r
 
c
o
m
b
i
n
a
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
s
 
p
r
o
p
o
s
e
d
 
f
o
r
 
u
s
e
 
i
n
 
t
h
e
 
c
o
v
e
r
 
s
o
i
l
 
l
a
y
e
r
 
t
o
 

e
n
s
u
r
e
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
s
p
e
c
i
f
i
e
d
 
r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
A
t
 
l
e
a
s
t
 
o
n
e
 
s
e
t
 
o
f
 
b
o
r
r
o
w
 

a
s
s
e
s
s
m
e
n
t
 
t
e
s
t
s
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
o
n
 
e
a
c
h
 
b
o
r
r
o
w
 
s
o
u
r
c
e
 
p
r
o
p
o
s
e
d
 
f
o
r
 

u
s
e
.
 
 
A
 
s
e
t
 
o
f
 
b
o
r
r
o
w
 
s
o
u
r
c
e
 
a
s
s
e
s
s
m
e
n
t
 
t
e
s
t
s
 
s
h
a
l
l
 
c
o
n
s
i
s
t
 
o
f
 
A
t
t
e
r
b
e
r
g
 

l
i
m
i
t
s
 
(
A
S
T
M
 
D
4
3
1
8
)
,
 
p
a
r
t
i
c
l
e
 
s
i
z
e
 
a
n
a
l
y
s
i
s
 
(
A
S
T
M
 
D
4
2
2
)
,
 
a
n
d
 
m
o
i
s
t
u
r
e
 

c
o
n
t
e
n
t
 
(
A
S
T
M
 
D
2
2
1
6
)
.
 
 
B
a
s
e
d
 
o
n
 
b
o
r
r
o
w
 
s
o
u
r
c
e
 
a
s
s
e
s
s
m
e
n
t
 
t
e
s
t
i
n
g
,
 
s
o
i
l
s
 

s
h
a
l
l
 
b
e
 
c
l
a
s
s
i
f
i
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
D
2
4
8
7
.

3
.
1
.
1
.
2
 
 
 
M
o
i
s
t
u
r
e
-
D
e
n
s
i
t
y
 
(
C
o
m
p
a
c
t
i
o
n
)
 
T
e
s
t
i
n
g

A
 
r
e
p
r
e
s
e
n
t
a
t
i
v
e
 
s
a
m
p
l
e
 
f
r
o
m
 
e
a
c
h
 
p
r
i
n
c
i
p
a
l
 
t
y
p
e
 
o
r
 
c
o
m
b
i
n
a
t
i
o
n
 
o
f
 
b
o
r
r
o
w
 

m
a
t
e
r
i
a
l
s
 
s
h
a
l
l
 
b
e
 
t
e
s
t
e
d
 
t
o
 
e
s
t
a
b
l
i
s
h
 
c
o
m
p
a
c
t
i
o
n
 
c
u
r
v
e
s
 
u
s
i
n
g
 
A
S
T
M
 
D
6
9
8
.
 
 

A
t
 
l
e
a
s
t
 
o
n
e
 
c
o
m
p
a
c
t
i
o
n
 
t
e
s
t
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
o
n
 
e
a
c
h
 
b
o
r
r
o
w
 
s
o
u
r
c
e
 

p
r
o
p
o
s
e
d
.
 
 
A
 
m
i
n
i
m
u
m
 
o
f
 
5
 
p
o
i
n
t
s
 
s
h
a
l
l
 
b
e
 
u
s
e
d
 
t
o
 
d
e
v
e
l
o
p
 
e
a
c
h
 
c
o
m
p
a
c
t
i
o
n
 

c
u
r
v
e
.
 
 
D
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
,
 
p
l
a
c
e
m
e
n
t
 
o
f
 
c
o
v
e
r
 
s
o
i
l
 
s
h
a
l
l
 
c
o
n
f
o
r
m
 
t
o
 
t
h
e
 

f
o
l
l
o
w
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
:

a
.
 
 
T
h
e
 
m
i
n
i
m
u
m
 
a
l
l
o
w
a
b
l
e
 
d
r
y
 
d
e
n
s
i
t
y
 
s
h
a
l
l
 
b
e
 
n
o
 
l
e
s
s
 
t
h
a
n
 
9
0
 
p
e
r
c
e
n
t
 
o
f
 

m
a
x
i
m
u
m
 
d
r
y
 
d
e
n
s
i
t
y
.

3
.
1
.
2
 
 
 
T
o
p
s
o
i
l

T
e
s
t
i
n
g
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
o
n
 
r
e
p
r
e
s
e
n
t
a
t
i
v
e
 
s
a
m
p
l
e
s
 
o
f
 
e
a
c
h
 
p
r
i
n
c
i
p
a
l
 

t
y
p
e
 
o
r
 
c
o
m
b
i
n
a
t
i
o
n
 
o
f
 
t
o
p
s
o
i
l
 
m
a
t
e
r
i
a
l
s
.
 
 
A
t
 
l
e
a
s
t
 
o
n
e
 
s
e
t
 
o
f
 
t
e
s
t
s
 
s
h
a
l
l
 

b
e
 
p
e
r
f
o
r
m
e
d
 
o
n
 
e
a
c
h
 
b
o
r
r
o
w
 
s
o
u
r
c
e
 
p
r
o
p
o
s
e
d
.
 
 
T
e
s
t
i
n
g
 
s
h
a
l
l
 
c
o
n
s
i
s
t
 
o
f
 
t
h
e
 

d
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
p
H
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
D
4
9
7
2
 
a
n
d
 
o
r
g
a
n
i
c
 
c
o
n
t
e
n
t
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
D
2
9
7
4
.

3
.
1
.
3
 
 
 
C
h
e
m
i
c
a
l
 
C
o
n
t
a
m
i
n
a
t
i
o
n
 
T
e
s
t
i
n
g

B
o
r
r
o
w
 
u
s
e
d
 
f
o
r
 
t
h
e
 
c
o
v
e
r
 
s
o
i
l
 
a
n
d
 
t
o
p
s
o
i
l
 
l
a
y
e
r
s
 
s
h
a
l
l
 
b
e
 
f
r
e
e
 
o
f
 

c
o
n
t
a
m
i
n
a
t
i
o
n
.
 
 
E
a
c
h
 
p
r
o
p
o
s
e
d
 
b
o
r
r
o
w
 
s
o
u
r
c
e
 
s
h
a
l
l
 
b
e
 
s
a
m
p
l
e
d
 
a
n
d
 
a
n
a
l
y
z
e
d
 

f
o
r
 
c
h
e
m
i
c
a
l
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
o
f
f
 

s
i
t
e
 
m
a
t
e
r
i
a
l
 
i
n
 
S
e
c
t
i
o
n
 
3
1
 
0
0
 
0
0
 
E
A
R
T
H
W
O
R
K
.

3
.
2
 
 
 
I
N
S
T
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t
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n
 
t
h
e
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o
p
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r
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a
c
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o
f
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e
o
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y
n
t
h
e
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s
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v
e
r
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l
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h
a
l
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b
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u
s
h
e
d
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t
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v
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r
 
g
e
o
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n
t
h
e
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r
r
i
e
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a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

m
o
t
i
o
n
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o
 
t
h
a
t
 
w
r
i
n
k
l
e
s
 
i
n
 
g
e
o
s
y
n
t
h
e
t
i
c
s
 
d
o
 
n
o
t
 
f
o
l
d
 
o
v
e
r
.
 
 
S
o
i
l
 
s
h
a
l
l
 
n
o
t
 

b
e
 
d
r
o
p
p
e
d
 
d
i
r
e
c
t
l
y
 
o
n
t
o
 
g
e
o
s
y
n
t
h
e
t
i
c
s
 
f
r
o
m
 
a
 
h
e
i
g
h
t
 
g
r
e
a
t
e
r
 
t
h
a
n
 
3
 
f
e
e
t
.
 
 

O
n
 
s
l
o
p
e
s
,
 
c
o
v
e
r
 
s
o
i
l
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
f
r
o
m
 
t
h
e
 
b
o
t
t
o
m
 
o
f
 
t
h
e
 
s
l
o
p
e
 
u
p
w
a
r
d
.

3
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2
.
1
.
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I
n
i
t
i
a
l
 
L
i
f
t
 
o
f
 
C
o
v
e
r
 
S
o
i
l
 
P
l
a
c
e
d
 
O
v
e
r
 
G
e
o
s
y
n
t
h
e
t
i
c
s

T
h
e
 
f
i
r
s
t
 
l
i
f
t
 
o
f
 
s
o
i
l
 
p
l
a
c
e
d
 
o
v
e
r
 
g
e
o
s
y
n
t
h
e
t
i
c
s
 
s
h
a
l
l
 
b
e
 
a
 
m
i
n
i
m
u
m
 
o
f
 
1
8
 

i
n
c
h
e
s
 
i
n
 
l
o
o
s
e
 
t
h
i
c
k
n
e
s
s
.
 
 
E
q
u
i
p
m
e
n
t
 
w
i
t
h
 
g
r
o
u
n
d
 
p
r
e
s
s
u
r
e
s
 
l
e
s
s
 
t
h
a
n
 
7
 
p
s
i

 
s
h
a
l
l
 
b
e
 
u
s
e
d
 
t
o
 
p
l
a
c
e
 
a
n
d
 
t
r
a
f
f
i
c
 
c
o
m
p
a
c
t
 
t
h
e
 
f
i
r
s
t
 
l
i
f
t
 
o
f
 
c
o
v
e
r
 
s
o
i
l
.
 
 

T
r
a
f
f
i
c
 
c
o
m
p
a
c
t
i
o
n
 
s
h
a
l
l
 
c
o
n
s
i
s
t
 
o
f
 
a
 
m
i
n
i
m
u
m
 
o
f
 
2
 
p
a
s
s
e
s
 
o
v
e
r
 
a
l
l
 
a
r
e
a
s
.

3
.
2
.
2
 
 
 
T
o
p
s
o
i
l
 
P
l
a
c
e
m
e
n
t

T
o
p
s
o
i
l
 
s
h
a
l
l
 
n
o
t
 
b
e
 
p
l
a
c
e
d
 
w
h
e
n
 
t
h
e
 
s
u
b
g
r
a
d
e
 
i
s
 
f
r
o
z
e
n
,
 
e
x
c
e
s
s
i
v
e
l
y
 
w
e
t
,
 

e
x
t
r
e
m
e
l
y
 
d
r
y
,
 
o
r
 
i
n
 
a
 
c
o
n
d
i
t
i
o
n
 
o
t
h
e
r
w
i
s
e
 
d
e
t
r
i
m
e
n
t
a
l
 
t
o
 
p
r
o
p
e
r
 
g
r
a
d
i
n
g
.
 
 

T
o
p
s
o
i
l
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
i
n
 
o
n
e
 
l
i
f
t
 
a
n
d
 
s
h
a
l
l
 
b
e
 
e
v
e
n
l
y
 
s
p
r
e
a
d
 
t
o
 
a
 
f
i
n
a
l
 

c
o
m
p
a
c
t
e
d
 
t
h
i
c
k
n
e
s
s
 
o
f
 
6
 
i
n
c
h
e
s
.
 
 
T
o
p
s
o
i
l
 
s
h
a
l
l
 
b
e
 
t
r
a
f
f
i
c
 
c
o
m
p
a
c
t
e
d
 
u
s
i
n
g
 

a
p
p
r
o
v
e
d
 
p
l
a
c
e
m
e
n
t
 
e
q
u
i
p
m
e
n
t
.
 
 
O
n
 
s
l
o
p
e
s
,
 
t
o
p
s
o
i
l
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
f
r
o
m
 
t
h
e
 

b
o
t
t
o
m
 
o
f
 
t
h
e
 
s
l
o
p
e
 
u
p
w
a
r
d
.

3
.
3
 
 
 
C
O
N
S
T
R
U
C
T
I
O
N
 
T
O
L
E
R
A
N
C
E
S

F
i
n
i
s
h
e
d
 
s
u
r
f
a
c
e
s
 
s
h
a
l
l
 
b
e
 
u
n
i
f
o
r
m
l
y
 
g
r
a
d
e
d
 
a
n
d
 
s
h
a
l
l
 
b
e
 
f
r
e
e
 
f
r
o
m
 

d
e
p
r
e
s
s
i
o
n
s
,
 
m
o
u
n
d
s
,
 
o
r
 
w
i
n
d
r
o
w
s
.
 
 
T
h
e
 
t
o
p
 
s
u
r
f
a
c
e
 
o
f
 
t
h
e
 
c
o
v
e
r
 
s
o
i
l
 
l
a
y
e
r
 

a
n
d
 
t
o
p
s
o
i
l
 
l
a
y
e
r
 
s
h
a
l
l
 
b
e
 
n
o
 
g
r
e
a
t
e
r
 
t
h
a
n
 
3
 
i
n
c
h
e
s
 
a
b
o
v
e
 
t
h
e
 
l
i
n
e
s
 
a
n
d
 

g
r
a
d
e
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
.
 
 
N
o
 
m
i
n
u
s
 
t
o
l
e
r
a
n
c
e
 
w
i
l
l
 
b
e
 
p
e
r
m
i
t
t
e
d
.
 
 

R
i
g
i
d
 
g
r
a
d
e
 
s
t
a
k
e
s
 
s
h
a
l
l
 
n
o
t
 
b
e
 
d
r
i
v
e
n
 
i
n
t
o
 
t
h
e
 
c
o
v
e
r
 
s
o
i
l
 
l
a
y
e
r
 
t
o
 

c
o
n
t
r
o
l
 
p
l
a
c
e
m
e
n
t
.

3
.
4
 
 
 
C
O
N
S
T
R
U
C
T
I
O
N
 
T
E
S
T
S

3
.
4
.
1
 
 
 
C
o
v
e
r
 
S
o
i
l
 
a
n
d
 
T
o
p
s
o
i
l
 
M
a
t
e
r
i
a
l
 
T
e
s
t
s

N
o
 
c
o
v
e
r
 
s
o
i
l
 
o
r
 
t
o
p
s
o
i
l
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
u
n
t
i
l
 
t
h
e
 
B
o
r
r
o
w
 
S
o
u
r
c
e
 

A
s
s
e
s
s
m
e
n
t
 
R
e
p
o
r
t
 
i
s
 
a
p
p
r
o
v
e
d
.
 
 
D
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
t
h
e
 
c
o
v
e
r
 
s
o
i
l
 

l
a
y
e
r
,
 
r
e
p
r
e
s
e
n
t
a
t
i
v
e
 
s
a
m
p
l
e
s
 
s
h
a
l
l
 
b
e
 
t
a
k
e
n
 
f
o
r
 
t
e
s
t
i
n
g
 
a
t
 
t
h
e
 

f
r
e
q
u
e
n
c
i
e
s
 
l
i
s
t
e
d
 
i
n
 
T
a
b
l
e
 
2
 
f
r
o
m
 
t
h
e
 
b
o
r
r
o
w
 
s
o
u
r
c
e
 
p
r
i
o
r
 
t
o
 
p
l
a
c
e
m
e
n
t
.
 
 

T
e
s
t
 
r
e
s
u
l
t
s
 
m
u
s
t
 
c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
l
i
s
t
e
d
 
i
n
 
P
a
r
t
 
2
 
 
P
r
o
d
u
c
t
s
 

o
r
 
t
h
e
 
m
a
t
e
r
i
a
l
 
w
i
l
l
 
b
e
 
r
e
j
e
c
t
e
d
 
f
o
r
 
u
s
e
.
 
 
S
u
b
m
i
t
 
t
e
s
t
 
r
e
s
u
l
t
s
 
a
s
 

s
p
e
c
i
f
i
e
d
.
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b
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M
o
i
s
t
u
r
e
 
C
o
n
t
e
n
t
 
a
n
d
 
D
e
n
s
i
t
y
 
T
e
s
t
s
 
o
f
 
I
n
-
P
l
a
c
e
 
C
o
v
e
r
 
S
o
i
l

M
o
i
s
t
u
r
e
 
c
o
n
t
e
n
t
 
a
n
d
 
d
e
n
s
i
t
y
 
t
e
s
t
s
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
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a
b
l
e
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D
e
n
s
i
t
y
 
r
e
q
u
i
r
e
m
e
n
t
s
 
w
i
l
l
 
n
o
t
 
b
e
 
e
n
f
o
r
c
e
d
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o
r
 
b
o
t
t
o
m
 
9
 
i
n
c
h
e
s
 
o
f
 

t
h
e
 
c
o
v
e
r
 
s
o
i
l
 
t
h
i
c
k
n
e
s
s
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u
b
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t
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t
s
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s
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e
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i
f
i
e
d
.
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T
e
s
t
 
F
r
e
q
u
e
n
c
i
e
s
 
a
n
d
 
L
o
c
a
t
i
o
n
s

E
a
c
h
 
d
a
y
 
t
h
a
t
 
c
o
v
e
r
 
s
o
i
l
 
i
s
 
p
l
a
c
e
d
,
 
a
 
m
i
n
i
m
u
m
 
o
f
 
o
n
e
 
s
e
t
 
o
f
 
s
t
a
n
d
a
r
d
 

m
o
i
s
t
u
r
e
 
c
o
n
t
e
n
t
 
a
n
d
 
d
e
n
s
i
t
y
 
t
e
s
t
s
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
.
 
 
N
u
c
l
e
a
r
 
d
e
n
s
i
t
y
 

a
n
d
 
m
o
i
s
t
u
r
e
 
c
o
n
t
e
n
t
 
t
e
s
t
s
 
s
h
a
l
l
 
b
e
 
c
h
e
c
k
e
d
 
a
t
 
t
h
e
 
f
r
e
q
u
e
n
c
i
e
s
 
s
h
o
w
n
 
i
n
 

T
a
b
l
e
 
3
.

3
.
4
.
2
.
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N
u
c
l
e
a
r
 
D
e
n
s
i
t
y
 
a
n
d
 
M
o
i
s
t
u
r
e
 
C
o
n
t
e
n
t
 
T
e
s
t
s

N
u
c
l
e
a
r
 
d
e
n
s
i
t
y
 
r
e
a
d
i
n
g
s
 
s
h
a
l
l
 
b
e
 
t
a
k
e
n
 
i
n
 
t
h
e
 
d
i
r
e
c
t
 
t
r
a
n
s
m
i
s
s
i
o
n
 
m
o
d
e
.
 
 

A
S
T
M
 
D
6
9
3
8
 
r
e
s
u
l
t
s
 
i
n
 
a
 
w
e
t
 
u
n
i
t
 
w
e
i
g
h
t
 
o
f
 
s
o
i
l
 
a
n
d
 
w
h
e
n
 
u
s
i
n
g
 
t
h
i
s
 
m
e
t
h
o
d
 

A
S
T
M
 
D
6
9
3
8
 
s
h
a
l
l
 
b
e
 
u
s
e
d
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
m
o
i
s
t
u
r
e
 
c
o
n
t
e
n
t
 
o
f
 
t
h
e
 
s
o
i
l
.
 
 

T
h
e
 
c
a
l
i
b
r
a
t
i
o
n
 
c
u
r
v
e
s
 
f
u
r
n
i
s
h
e
d
 
w
i
t
h
 
t
h
e
 
m
o
i
s
t
u
r
e
 
g
a
u
g
e
s
 
s
h
a
l
l
 
a
l
s
o
 
b
e
 

c
h
e
c
k
e
d
 
a
l
o
n
g
 
w
i
t
h
 
d
e
n
s
i
t
y
 
c
a
l
i
b
r
a
t
i
o
n
 
c
h
e
c
k
s
 
a
s
 
d
e
s
c
r
i
b
e
d
 
i
n
 
A
S
T
M
 
D
6
9
3
8
;
 

t
h
e
 
c
a
l
i
b
r
a
t
i
o
n
 
c
h
e
c
k
s
 
o
f
 
b
o
t
h
 
t
h
e
 
d
e
n
s
i
t
y
 
a
n
d
 
m
o
i
s
t
u
r
e
 
g
a
u
g
e
s
 
s
h
a
l
l
 
b
e
 

m
a
d
e
 
a
t
 
t
h
e
 
b
e
g
i
n
n
i
n
g
 
o
f
 
a
 
j
o
b
 
o
n
 
e
a
c
h
 
d
i
f
f
e
r
e
n
t
 
t
y
p
e
 
o
f
 
m
a
t
e
r
i
a
l
 

e
n
c
o
u
n
t
e
r
e
d
 
a
n
d
 
a
t
 
i
n
t
e
r
v
a
l
s
 
a
s
 
d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
4
.
2
.
3
 
 
 
T
e
s
t
 
R
e
s
u
l
t
s

F
i
e
l
d
 
m
o
i
s
t
u
r
e
 
c
o
n
t
e
n
t
 
a
n
d
 
d
e
n
s
i
t
y
 
t
e
s
t
 
r
e
s
u
l
t
s
 
s
h
a
l
l
 
b
e
 
c
o
m
p
a
r
e
d
 
t
o
 
t
h
e
 

c
o
m
p
a
c
t
i
o
n
 
c
u
r
v
e
 
f
o
r
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
m
a
t
e
r
i
a
l
 
t
y
p
e
 
b
e
i
n
g
 
t
e
s
t
e
d
.
 
 
I
f
 
t
e
s
t
 

r
e
s
u
l
t
s
 
a
r
e
 
n
o
t
 
w
i
t
h
i
n
 
t
h
e
 
a
c
c
e
p
t
a
b
l
e
 
r
a
n
g
e
 
f
o
r
 
d
e
n
s
i
t
y
,
 
a
s
 
d
e
s
c
r
i
b
e
d
 
i
n
 

s
u
b
p
a
r
a
g
r
a
p
h
 
M
o
i
s
t
u
r
e
-
D
e
n
s
i
t
y
 
(
C
o
m
p
a
c
t
i
o
n
)
 
T
e
s
t
i
n
g
,
 
3
 
a
d
d
i
t
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o
n
a
l
 
t
e
s
t
s
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1
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W

4
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R
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r
r
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e
r
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l
l
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n
d
 
E
x
c
a
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a
t
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o
n
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h
a
l
l
 
b
e
 
p
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r
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o
r
m
e
d
 
n
e
a
r
 
t
h
e
 
l
o
c
a
t
i
o
n
 
o
f
 
t
h
e
 
f
a
i
l
e
d
 
p
a
r
a
m
e
t
e
r
.
 
 
I
f
 
a
l
l
 

r
e
t
e
s
t
s
 
p
a
s
s
,
 
n
o
 
a
d
d
i
t
i
o
n
a
l
 
a
c
t
i
o
n
 
s
h
a
l
l
 
b
e
 
t
a
k
e
n
.
 
 
I
f
 
a
n
y
 
o
f
 
t
h
e
 
r
e
t
e
s
t
s
 

f
a
i
l
,
 
t
h
e
 
l
i
f
t
 
o
f
 
s
o
i
l
 
s
h
a
l
l
 
b
e
 
r
e
p
a
i
r
e
d
 
o
u
t
 
t
o
 
t
h
e
 
l
i
m
i
t
s
 
d
e
f
i
n
e
d
 
b
y
 

p
a
s
s
i
n
g
 
t
e
s
t
s
 
f
o
r
 
t
h
a
t
 
p
a
r
a
m
e
t
e
r
.
 
 
T
h
e
 
a
r
e
a
 
s
h
a
l
l
 
t
h
e
n
 
b
e
 
r
e
t
e
s
t
e
d
 
a
s
 

d
i
r
e
c
t
e
d
.

3
.
5
 
 
 
P
R
O
T
E
C
T
I
O
N

3
.
5
.
1
 
 
 
D
a
m
a
g
e

E
r
o
s
i
o
n
 
r
i
l
l
s
 
o
r
 
o
t
h
e
r
 
d
a
m
a
g
e
 
t
h
a
t
 
o
c
c
u
r
s
 
s
h
a
l
l
 
b
e
 
r
e
p
a
i
r
e
d
 
a
n
d
 
g
r
a
d
e
s
 

r
e
-
e
s
t
a
b
l
i
s
h
e
d
.
 
 
R
e
p
a
i
r
s
 
t
o
 
t
h
e
 
c
o
v
e
r
 
s
o
i
l
 
l
a
y
e
r
 
o
r
 
t
o
p
s
o
i
l
 
l
a
y
e
r
 
s
h
a
l
l
 
b
e
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o
c
u
m
e
n
t
e
d
 
i
n
c
l
u
d
i
n
g
 
l
o
c
a
t
i
o
n
 
a
n
d
 
v
o
l
u
m
e
 
o
f
 
s
o
i
l
 
a
f
f
e
c
t
e
d
,
 
c
o
r
r
e
c
t
i
v
e
 

a
c
t
i
o
n
 
t
a
k
e
n
,
 
a
n
d
 
r
e
s
u
l
t
s
 
o
f
 
r
e
t
e
s
t
s
.

3
.
5
.
2
 
 
 
S
t
o
c
k
p
i
l
e
s

S
t
o
r
a
g
e
 
o
r
 
s
t
o
c
k
p
i
l
i
n
g
 
o
f
 
m
a
t
e
r
i
a
l
 
o
n
 
t
h
e
 
c
o
m
p
l
e
t
e
d
 
s
u
r
f
a
c
e
 
o
f
 
t
h
e
 
c
o
v
e
r
 

s
o
i
l
 
o
r
 
t
o
p
s
o
i
l
 
l
a
y
e
r
s
 
w
i
l
l
 
n
o
t
 
b
e
 
p
e
r
m
i
t
t
e
d
.
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r
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s
 
S
i
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e
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r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
3
1
 
0
0
 
0
0

E
A
R
T
H
W
O
R
K

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
M
E
A
S
U
R
E
M
E
N
T
 
P
R
O
C
E
D
U
R
E
S

1
.
1
.
1
 
 
 
E
x
c
a
v
a
t
i
o
n

T
h
e
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
m
e
n
t
 
f
o
r
 
e
x
c
a
v
a
t
i
o
n
 
i
s
 
s
t
a
t
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
2
 
6
1
 
1
3
 

E
X
C
A
V
A
T
I
O
N
 
A
N
D
 
H
A
N
D
L
I
N
G
 
O
F
 
C
O
N
T
A
M
I
N
A
T
E
D
 
M
A
T
E
R
I
A
L
.

1
.
2
 
 
 
P
A
Y
M
E
N
T
 
P
R
O
C
E
D
U
R
E
S

P
a
y
m
e
n
t
 
w
i
l
l
 
c
o
n
s
t
i
t
u
t
e
 
f
u
l
l
 
c
o
m
p
e
n
s
a
t
i
o
n
 
f
o
r
 
a
l
l
 
l
a
b
o
r
,
 
e
q
u
i
p
m
e
n
t
,
 
t
o
o
l
s
,
 

s
u
p
p
l
i
e
s
,
 
a
n
d
 
i
n
c
i
d
e
n
t
a
l
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
c
o
m
p
l
e
t
e
 
t
h
e
 
w
o
r
k
 
a
s
 
s
t
a
t
e
d
 
i
n
 

S
e
c
t
i
o
n
 
0
2
 
6
1
 
1
3
 
E
X
C
A
V
A
T
I
O
N
 
A
N
D
 
H
A
N
D
L
I
N
G
 
O
F
 
C
O
N
T
A
M
I
N
A
T
E
D
 
M
A
T
E
R
I
A
L
.

1
.
3
 
 
 
C
R
I
T
E
R
I
A
 
F
O
R
 
B
I
D
D
I
N
G

B
a
s
e
 
b
i
d
s
 
o
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
c
r
i
t
e
r
i
a
:

a
.
 
 
S
u
r
f
a
c
e
 
e
l
e
v
a
t
i
o
n
s
 
a
r
e
 
a
s
 
i
n
d
i
c
a
t
e
d
.

b
.
 
 
P
i
p
e
s
 
o
r
 
o
t
h
e
r
 
a
r
t
i
f
i
c
i
a
l
 
o
b
s
t
r
u
c
t
i
o
n
s
,
 
e
x
c
e
p
t
 
t
h
o
s
e
 
i
n
d
i
c
a
t
e
d
,
 
w
i
l
l
 

n
o
t
 
b
e
 
e
n
c
o
u
n
t
e
r
e
d
.

c
.
 
 
G
r
o
u
n
d
 
w
a
t
e
r
 
e
l
e
v
a
t
i
o
n
s
 
i
n
d
i
c
a
t
e
d
 
b
y
 
t
h
e
 
b
o
r
i
n
g
 
l
o
g
 
w
e
r
e
 
t
h
o
s
e
 

e
x
i
s
t
i
n
g
 
a
t
 
t
h
e
 
t
i
m
e
 
s
u
b
s
u
r
f
a
c
e
 
i
n
v
e
s
t
i
g
a
t
i
o
n
s
 
w
e
r
e
 
m
a
d
e
 
a
n
d
 
d
o
 
n
o
t
 

n
e
c
e
s
s
a
r
i
l
y
 
r
e
p
r
e
s
e
n
t
 
g
r
o
u
n
d
 
w
a
t
e
r
 
e
l
e
v
a
t
i
o
n
 
a
t
 
t
h
e
 
t
i
m
e
 
o
f
 

c
o
n
s
t
r
u
c
t
i
o
n
.

d
.
 
 
M
a
t
e
r
i
a
l
 
c
h
a
r
a
c
t
e
r
 
i
s
 
i
n
d
i
c
a
t
e
d
 
b
y
 
t
h
e
 
b
o
r
i
n
g
 
l
o
g
s
.

1
.
4
 
 
 
R
E
F
E
R
E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
m
 
a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 

e
x
t
e
n
t
 
r
e
f
e
r
e
n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
t
e
x
t
 
b
y
 

t
h
e
 
b
a
s
i
c
 
d
e
s
i
g
n
a
t
i
o
n
 
o
n
l
y
.
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S
T
M
 
I
N
T
E
R
N
A
T
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O
N
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L
 
(
A
S
T
M
)

A
S
T
M
 
C
1
3
6
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1
3
6
M

(
2
0
1
4
)
 
S
t
a
n
d
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r
d
 
T
e
s
t
 
M
e
t
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o
d
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o
r
 
S
i
e
v
e
 

A
n
a
l
y
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o
f
 
F
i
n
e
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n
d
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o
a
r
s
e
 
A
g
g
r
e
g
a
t
e
s

A
S
T
M
 
D
1
1
4
0

(
2
0
1
7
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
s
 
f
o
r
 

D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
A
m
o
u
n
t
 
o
f
 
M
a
t
e
r
i
a
l
 
F
i
n
e
r
 

t
h
a
n
 
7
5
-
µ
m
 
(
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o
.
 
2
0
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)
 
S
i
e
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e
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n
 
S
o
i
l
s
 
b
y
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a
s
h
i
n
g

A
S
T
M
 
D
2
4
8
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(
2
0
1
1
)
 
S
o
i
l
s
 
f
o
r
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n
g
i
n
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r
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g
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u
r
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(
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n
i
f
i
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c
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r
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i
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P
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(
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4
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2
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1
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)
 
L
a
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C
o
m
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a
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t
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n
 
C
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r
a
c
t
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r
i
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t
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4
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f
/
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.
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(
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k
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E
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P
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)
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(
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a
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r
d
 
S
p
e
c
i
f
i
c
a
t
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s
 
f
o
r
 

R
o
a
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a
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d
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r
i
d
g
e
 
C
o
n
s
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t
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n

U
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S
.
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 
P
R
O
T
E
C
T
I
O
N
 
A
G
E
N
C
Y
 
(
E
P
A
)

E
P
A
 
6
0
0
/
4
-
7
9
/
0
2
0

(
1
9
8
3
)
 
M
e
t
h
o
d
s
 
f
o
r
 
C
h
e
m
i
c
a
l
 
A
n
a
l
y
s
i
s
 
o
f
 

W
a
t
e
r
 
a
n
d
 
W
a
s
t
e
s

E
P
A
 
S
W
-
8
4
6
.
3
-
3

(
1
9
9
9
,
 
T
h
i
r
d
 
E
d
i
t
i
o
n
,
 
U
p
d
a
t
e
 
I
I
I
-
A
)
 
T
e
s
t
 

M
e
t
h
o
d
s
 
f
o
r
 
E
v
a
l
u
a
t
i
n
g
 
S
o
l
i
d
 
W
a
s
t
e
:
 

P
h
y
s
i
c
a
l
/
C
h
e
m
i
c
a
l
 
M
e
t
h
o
d
s

1
.
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D
E
F
I
N
I
T
I
O
N
S

1
.
5
.
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S
a
t
i
s
f
a
c
t
o
r
y
 
M
a
t
e
r
i
a
l
s

S
a
t
i
s
f
a
c
t
o
r
y
 
m
a
t
e
r
i
a
l
s
 
c
o
m
p
r
i
s
e
 
a
n
y
 
m
a
t
e
r
i
a
l
s
 
c
l
a
s
s
i
f
i
e
d
 
b
y
 
A
S
T
M
 
D
2
4
8
7
 
a
s
 

G
W
,
 
G
P
,
 
G
M
,
 
G
P
-
G
M
,
 
G
W
-
G
M
,
 
G
C
,
 
G
P
-
G
C
,
 
G
M
-
G
C
,
 
S
W
,
 
S
P
,
 
S
M
,
 
S
W
-
S
M
,
 
S
C
,
 
S
W
-
S
C
,
 

S
P
-
S
M
,
 
S
P
-
S
C
,
 
C
L
,
 
M
L
,
 
C
L
-
M
L
,
 
C
H
,
 
M
H
.
 
 
S
a
t
i
s
f
a
c
t
o
r
y
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
g
r
a
d
i
n
g
 

c
o
m
p
r
i
s
e
 
s
t
o
n
e
s
 
l
e
s
s
 
t
h
a
n
 
2
 
i
n
c
h
e
s
.

1
.
5
.
2
 
 
 
U
n
s
a
t
i
s
f
a
c
t
o
r
y
 
M
a
t
e
r
i
a
l
s

M
a
t
e
r
i
a
l
s
 
w
h
i
c
h
 
d
o
 
n
o
t
 
c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
s
a
t
i
s
f
a
c
t
o
r
y
 

m
a
t
e
r
i
a
l
s
 
a
r
e
 
u
n
s
a
t
i
s
f
a
c
t
o
r
y
.
 
 
U
n
s
a
t
i
s
f
a
c
t
o
r
y
 
m
a
t
e
r
i
a
l
s
 
a
l
s
o
 
i
n
c
l
u
d
e
 

m
a
n
-
m
a
d
e
 
f
i
l
l
s
;
 
t
r
a
s
h
;
 
r
e
f
u
s
e
;
 
b
a
c
k
f
i
l
l
s
 
f
r
o
m
 
p
r
e
v
i
o
u
s
 
c
o
n
s
t
r
u
c
t
i
o
n
;
 
a
n
d
 

m
a
t
e
r
i
a
l
 
c
l
a
s
s
i
f
i
e
d
 
a
s
 
s
a
t
i
s
f
a
c
t
o
r
y
 
w
h
i
c
h
 
c
o
n
t
a
i
n
s
 
r
o
o
t
 
a
n
d
 
o
t
h
e
r
 
o
r
g
a
n
i
c
 

m
a
t
t
e
r
 
o
r
 
f
r
o
z
e
n
 
m
a
t
e
r
i
a
l
.
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o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
h
e
n
 

e
n
c
o
u
n
t
e
r
i
n
g
 
a
n
y
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
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s
.
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d
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o
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e
s
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a
t
e
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h
e
s
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o
n
l
e
s
s
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t
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r
i
a
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s
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n
c
l
u
d
e
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t
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r
i
a
l
s
 
c
l
a
s
s
i
f
i
e
d
 
i
n
 
A
S
T
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D
2
4
8
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a
s
 
G
W
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G
P
,
 
S
W
,
 
a
n
d
 
S
P
.
 
 
C
o
h
e
s
i
v
e
 
m
a
t
e
r
i
a
l
s
 
i
n
c
l
u
d
e
 
m
a
t
e
r
i
a
l
s
 
c
l
a
s
s
i
f
i
e
d
 
a
s
 
G
C
,
 

S
C
,
 
M
L
,
 
C
L
,
 
M
H
,
 
a
n
d
 
C
H
.
 
 
M
a
t
e
r
i
a
l
s
 
c
l
a
s
s
i
f
i
e
d
 
a
s
 
G
M
 
a
n
d
 
S
M
 
w
i
l
l
 
b
e
 

i
d
e
n
t
i
f
i
e
d
 
a
s
 
c
o
h
e
s
i
o
n
l
e
s
s
 
o
n
l
y
 
w
h
e
n
 
t
h
e
 
f
i
n
e
s
 
a
r
e
 
n
o
n
p
l
a
s
t
i
c
.
 
 
P
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r
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n
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r
e
q
u
i
r
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d
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r
 
c
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y
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n
g
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t
e
r
i
a
l
s
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i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
D
4
3
1
8
,
 

A
S
T
M
 
C
1
3
6
/
C
1
3
6
M
 
a
n
d
 
A
S
T
M
 
D
1
1
4
0
.

1
.
5
.
4
 
 
 
D
e
g
r
e
e
 
o
f
 
C
o
m
p
a
c
t
i
o
n

D
e
g
r
e
e
 
o
f
 
c
o
m
p
a
c
t
i
o
n
 
r
e
q
u
i
r
e
d
 
i
s
 
e
x
p
r
e
s
s
e
d
 
a
s
 
a
 
p
e
r
c
e
n
t
a
g
e
 
o
f
 
t
h
e
 
m
a
x
i
m
u
m
 

d
e
n
s
i
t
y
 
o
b
t
a
i
n
e
d
 
b
y
 
t
h
e
 
t
e
s
t
 
p
r
o
c
e
d
u
r
e
 
p
r
e
s
e
n
t
e
d
 
i
n
 
A
S
T
M
 
D
6
9
8
 
a
b
b
r
e
v
i
a
t
e
d
 

a
s
 
a
 
p
e
r
c
e
n
t
 
o
f
 
l
a
b
o
r
a
t
o
r
y
 
m
a
x
i
m
u
m
 
d
e
n
s
i
t
y
.

1
.
5
.
5
 
 
 
S
e
l
e
c
t
 
G
r
a
n
u
l
a
r
 
M
a
t
e
r
i
a
l

1
.
5
.
5
.
1
 
 
 
G
e
n
e
r
a
l
 
R
e
q
u
i
r
e
m
e
n
t
s

S
e
l
e
c
t
 
g
r
a
n
u
l
a
r
 
m
a
t
e
r
i
a
l
 
c
o
n
s
i
s
t
 
o
f
 
m
a
t
e
r
i
a
l
s
 
c
l
a
s
s
i
f
i
e
d
 
a
s
 
G
W
,
 
G
P
,
 
S
W
,
 

S
E
C
T
I
O
N
 
3
1
 
0
0
 
0
0
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
P
,
 
b
y
 
A
S
T
M
 
D
2
4
8
7
 
w
h
e
r
e
 
i
n
d
i
c
a
t
e
d
.

1
.
5
.
5
.
2
 
 
 
D
r
a
i
n
a
g
e
 
C
o
u
r
s
e

T
h
e
 
m
a
t
e
r
i
a
l
 
f
o
r
 
D
r
a
i
n
a
g
e
 
C
o
u
r
s
e
 
s
h
a
l
l
 
m
e
e
t
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
F
D
O
T
 
f
o
r
 

C
r
u
s
h
e
d
 
S
t
o
n
e
 
D
r
a
i
n
a
g
e
 
L
a
y
e
r
.

1
.
5
.
5
.
3
 
 
 
R
i
p
 
R
a
p

T
h
e
 
m
a
t
e
r
i
a
l
 
f
o
r
 
r
i
p
 
r
a
p
 
s
h
a
l
l
 
m
e
e
t
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
F
D
O
T
 
f
o
r
 
1
0
0
 
p
o
u
n
d
 

S
t
o
n
e
 
R
i
p
 
R
a
p
.

1
.
6
 
 
 
S
Y
S
T
E
M
 
D
E
S
C
R
I
P
T
I
O
N

S
u
b
s
u
r
f
a
c
e
 
s
o
i
l
 
b
o
r
i
n
g
 
l
o
g
s
 
a
r
e
 
s
h
o
w
n
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
.
 
 
T
h
e
s
e
 
d
a
t
a
 

r
e
p
r
e
s
e
n
t
 
t
h
e
 
b
e
s
t
 
s
u
b
s
u
r
f
a
c
e
 
i
n
f
o
r
m
a
t
i
o
n
 
a
v
a
i
l
a
b
l
e
;
 
h
o
w
e
v
e
r
,
 
v
a
r
i
a
t
i
o
n
s
 

m
a
y
 
e
x
i
s
t
 
i
n
 
t
h
e
 
s
u
b
s
u
r
f
a
c
e
 
b
e
t
w
e
e
n
 
b
o
r
i
n
g
 
l
o
c
a
t
i
o
n
s
.

1
.
6
.
1
 
 
 
C
l
a
s
s
i
f
i
c
a
t
i
o
n
 
o
f
 
E
x
c
a
v
a
t
i
o
n

N
o
 
c
o
n
s
i
d
e
r
a
t
i
o
n
 
w
i
l
l
 
b
e
 
g
i
v
e
n
 
t
o
 
t
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
a
l
l
 

e
x
c
a
v
a
t
i
o
n
 
w
i
l
l
 
b
e
 
d
e
s
i
g
n
a
t
e
d
 
a
s
 
u
n
c
l
a
s
s
i
f
i
e
d
 
e
x
c
a
v
a
t
i
o
n
.

1
.
7
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
1
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
b
m
i
t
t
a
l
s

S
h
o
r
i
n
g
 
a
n
d
 
S
h
e
e
t
i
n
g
 
P
l
a
n
;
 
G

S
D
-
0
3
 
P
r
o
d
u
c
t
 
D
a
t
a

U
t
i
l
i
z
a
t
i
o
n
 
o
f
 
E
x
c
a
v
a
t
e
d
 
M
a
t
e
r
i
a
l
s
;
 
G

A
u
g
m
e
n
t
e
d
 
C
l
a
y
;
 
G

S
D
-
0
6
 
T
e
s
t
 
R
e
p
o
r
t
s

T
e
s
t
i
n
g

B
o
r
r
o
w
 
S
i
t
e
 
T
e
s
t
i
n
g

 
 
W
i
t
h
i
n
 
2
4
 
h
o
u
r
s
 
o
f
 
c
o
n
c
l
u
s
i
o
n
 
o
f
 
p
h
y
s
i
c
a
l
 
t
e
s
t
s
,
 
s
u
b
m
i
t
 
3
 
c
o
p
i
e
s
 

o
f
 
t
e
s
t
 
r
e
s
u
l
t
s
,
 
i
n
c
l
u
d
i
n
g
 
c
a
l
i
b
r
a
t
i
o
n
 
c
u
r
v
e
s
 
a
n
d
 
r
e
s
u
l
t
s
 
o
f
 

c
a
l
i
b
r
a
t
i
o
n
 
t
e
s
t
s
.

S
D
-
0
7
 
C
e
r
t
i
f
i
c
a
t
e
s

T
e
s
t
i
n
g

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

2
.
1
 
 
 
R
E
Q
U
I
R
E
M
E
N
T
S
 
F
O
R
 
O
F
F
S
I
T
E
 
S
O
I
L
S

T
e
s
t
 
o
f
f
s
i
t
e
 
s
o
i
l
s
 
b
r
o
u
g
h
t
 
i
n
 
f
o
r
 
u
s
e
 
a
s
 
b
a
c
k
f
i
l
l
 
f
o
r
 
T
o
t
a
l
 
P
e
t
r
o
l
e
u
m
 

H
y
d
r
o
c
a
r
b
o
n
s
 
(
T
P
H
)
,
 
B
e
n
z
e
n
e
,
 
T
o
l
u
e
n
e
,
 
E
t
h
y
l
 
B
e
n
z
e
n
e
,
 
a
n
d
 
X
y
l
e
n
e
 
(
B
T
E
X
)
 
a
n
d
 

f
u
l
l
 
T
o
x
i
c
i
t
y
 
C
h
a
r
a
c
t
e
r
i
s
t
i
c
 
L
e
a
c
h
i
n
g
 
P
r
o
c
e
d
u
r
e
 
(
T
C
L
P
)
 
i
n
c
l
u
d
i
n
g
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E
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3
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0
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

i
g
n
i
t
a
b
i
l
i
t
y
,
 
c
o
r
r
o
s
i
v
i
t
y
 
a
n
d
 
r
e
a
c
t
i
v
i
t
y
.
 
 
B
a
c
k
f
i
l
l
 
s
h
a
l
l
 
c
o
n
t
a
i
n
 
a
 

m
a
x
i
m
u
m
 
o
f
 
1
0
0
 
p
a
r
t
s
 
p
e
r
 
m
i
l
l
i
o
n
 
(
p
p
m
)
 
o
f
 
t
o
t
a
l
 
p
e
t
r
o
l
e
u
m
 
h
y
d
r
o
c
a
r
b
o
n
s
 

(
T
P
H
)
 
a
n
d
 
a
 
m
a
x
i
m
u
m
 
o
f
 
1
0
 
p
p
m
 
o
f
 
t
h
e
 
s
u
m
 
o
f
 
B
e
n
z
e
n
e
,
 
T
o
l
u
e
n
e
,
 
E
t
h
y
l
 

B
e
n
z
e
n
e
,
 
a
n
d
 
X
y
l
e
n
e
 
(
B
T
E
X
)
 
a
n
d
 
s
h
a
l
l
 
p
a
s
s
 
t
h
e
 
T
C
P
L
 
t
e
s
t
.
 
 
D
e
t
e
r
m
i
n
e
 
T
P
H
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
b
y
 
u
s
i
n
g
 
E
P
A
 
6
0
0
/
4
-
7
9
/
0
2
0
 
M
e
t
h
o
d
 
4
1
8
.
1
.
 
 
D
e
t
e
r
m
i
n
e
 
B
T
E
X
 

c
o
n
c
e
n
t
r
a
t
i
o
n
s
 
b
y
 
u
s
i
n
g
 
E
P
A
 
S
W
-
8
4
6
.
3
-
3
 
M
e
t
h
o
d
 
5
0
3
0
/
8
0
2
0
.
 
 
P
e
r
f
o
r
m
 
T
C
L
P
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
E
P
A
 
S
W
-
8
4
6
.
3
-
3
 
M
e
t
h
o
d
 
1
3
1
1
.
 
 
P
r
o
v
i
d
e
 
B
o
r
r
o
w
 
S
i
t
e
 
T
e
s
t
i
n
g
 

f
o
r
 
T
P
H
,
 
B
T
E
X
 
a
n
d
 
T
C
L
P
 
f
r
o
m
 
a
 
c
o
m
p
o
s
i
t
e
 
s
a
m
p
l
e
 
o
f
 
m
a
t
e
r
i
a
l
 
f
r
o
m
 
t
h
e
 
b
o
r
r
o
w
 

s
i
t
e
,
 
w
i
t
h
 
a
t
 
l
e
a
s
t
 
o
n
e
 
t
e
s
t
 
f
r
o
m
 
e
a
c
h
 
b
o
r
r
o
w
 
s
i
t
e
.
 
 
D
o
 
n
o
t
 
b
r
i
n
g
 
m
a
t
e
r
i
a
l
 

o
n
s
i
t
e
 
u
n
t
i
l
 
t
e
s
t
s
 
h
a
v
e
 
b
e
e
n
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

2
.
2
 
 
 
M
A
T
E
R
I
A
L
 
F
O
R
 
R
I
P
-
R
A
P

2
.
2
.
1
 
 
 
R
o
c
k

P
r
o
v
i
d
e
 
r
o
c
k
 
f
r
a
g
m
e
n
t
s
 
s
u
f
f
i
c
i
e
n
t
l
y
 
d
u
r
a
b
l
e
 
t
o
 
e
n
s
u
r
e
 
p
e
r
m
a
n
e
n
c
e
 
i
n
 
t
h
e
 

s
t
r
u
c
t
u
r
e
 
a
n
d
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
 
i
n
 
w
h
i
c
h
 
i
t
 
i
s
 
t
o
 
b
e
 
u
s
e
d
.
 
 
U
s
e
 
r
o
c
k
 

f
r
a
g
m
e
n
t
s
 
f
r
e
e
 
f
r
o
m
 
c
r
a
c
k
s
,
 
s
e
a
m
s
,
 
a
n
d
 
o
t
h
e
r
 
d
e
f
e
c
t
s
 
t
h
a
t
 
w
o
u
l
d
 
i
n
c
r
e
a
s
e
 

t
h
e
 
r
i
s
k
 
o
f
 
d
e
t
e
r
i
o
r
a
t
i
o
n
 
f
r
o
m
 
n
a
t
u
r
a
l
 
c
a
u
s
e
s
.
 
 
P
r
o
v
i
d
e
 
r
o
c
k
 
w
i
t
h
 
a
 

m
i
n
i
m
u
m
 
s
p
e
c
i
f
i
c
 
g
r
a
v
i
t
y
 
o
f
 
2
.
5
0
.
 
 
D
o
 
n
o
t
 
p
e
r
m
i
t
 
t
h
e
 
i
n
c
l
u
s
i
o
n
 
o
f
 
m
o
r
e
 

t
h
a
n
 
t
r
a
c
e
 
1
 
p
e
r
c
e
n
t
 
q
u
a
n
t
i
t
i
e
s
 
o
f
 
d
i
r
t
,
 
s
a
n
d
,
 
c
l
a
y
,
 
a
n
d
 
r
o
c
k
 
f
i
n
e
s
.

2
.
3
 
 
 
A
U
G
M
E
N
T
E
D
 
C
L
A
Y

A
u
g
m
e
n
t
e
d
 
c
l
a
y
 
s
h
a
l
l
 
b
e
 
a
 
C
H
 
(
h
i
g
h
 
p
l
a
s
t
i
c
i
t
y
 
c
l
a
y
)
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

A
S
T
M
 
D
2
4
8
7
.
 
 
A
u
g
m
e
n
t
e
d
 
c
l
a
y
 
s
h
a
l
l
 
b
e
 
c
o
m
p
a
c
t
e
d
 
t
o
 
9
5
 
p
e
r
c
e
n
t
 
o
f
 
t
h
e
 

S
t
a
n
d
a
r
d
 
P
r
o
c
t
o
r
 
m
a
x
i
m
u
m
 
d
e
n
s
i
t
y
 
a
n
d
 
w
i
t
h
 
a
 
m
o
i
s
t
u
r
e
 
c
o
n
t
e
n
t
 
b
e
t
w
e
e
n
 
0
 
a
n
d
 

4
 
p
e
r
c
e
n
t
 
a
b
o
v
e
 
o
p
t
i
m
u
m
 
m
o
i
s
t
u
r
e
 
c
o
n
t
e
n
t
.
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A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
G
E
N
E
R
A
L
 
E
X
C
A
V
A
T
I
O
N

E
x
c
a
v
a
t
i
o
n
 
f
o
r
 
c
o
n
t
a
m
i
n
a
t
e
d
 
a
r
e
a
s
 
i
s
 
p
r
o
v
i
d
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
2
 
6
1
 
1
3
 

E
X
C
A
V
A
T
I
O
N
 
A
N
D
 
H
A
N
D
L
I
N
G
 
O
F
 
C
O
N
T
A
M
I
N
A
T
E
D
 
M
A
T
E
R
I
A
L
.
 
 
T
h
e
 
e
x
c
a
v
a
t
i
o
n
 
l
i
s
t
e
d
 

i
n
 
t
h
i
s
 
s
e
c
t
i
o
n
 
i
s
 
f
o
r
 
g
e
n
e
r
a
l
 
e
x
c
a
v
a
t
i
o
n
s
 
i
n
 
a
r
e
a
s
 
t
h
a
t
 
a
r
e
 
n
o
t
 

i
d
e
n
t
i
f
i
e
d
 
a
s
 
c
o
n
t
a
m
i
n
a
t
e
d
.
 

P
e
r
f
o
r
m
 
e
x
c
a
v
a
t
i
o
n
 
o
f
 
e
v
e
r
y
 
t
y
p
e
 
o
f
 
m
a
t
e
r
i
a
l
 
e
n
c
o
u
n
t
e
r
e
d
 
w
i
t
h
i
n
 
t
h
e
 
l
i
m
i
t
s
 

o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
t
o
 
t
h
e
 
l
i
n
e
s
,
 
g
r
a
d
e
s
,
 
a
n
d
 
e
l
e
v
a
t
i
o
n
s
 
i
n
d
i
c
a
t
e
d
 
a
n
d
 
a
s
 

s
p
e
c
i
f
i
e
d
.
 
 
P
e
r
f
o
r
m
 
t
h
e
 
g
r
a
d
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
t
y
p
i
c
a
l
 
s
e
c
t
i
o
n
s
 

s
h
o
w
n
 
a
n
d
 
t
h
e
 
t
o
l
e
r
a
n
c
e
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
p
a
r
a
g
r
a
p
h
 
F
I
N
I
S
H
I
N
G
.
 
 
T
r
a
n
s
p
o
r
t
 

s
a
t
i
s
f
a
c
t
o
r
y
 
e
x
c
a
v
a
t
e
d
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
p
l
a
c
e
 
i
n
 
f
i
l
l
 
w
i
t
h
i
n
 
t
h
e
 
l
i
m
i
t
s
 
o
f
 

t
h
e
 
w
o
r
k
.
 
 
E
x
c
a
v
a
t
e
 
u
n
s
a
t
i
s
f
a
c
t
o
r
y
 
m
a
t
e
r
i
a
l
s
 
e
n
c
o
u
n
t
e
r
e
d
 
w
i
t
h
i
n
 
t
h
e
 
l
i
m
i
t
s
 

o
f
 
t
h
e
 
w
o
r
k
 
b
e
l
o
w
 
g
r
a
d
e
 
a
n
d
 
r
e
p
l
a
c
e
 
w
i
t
h
 
s
a
t
i
s
f
a
c
t
o
r
y
 
m
a
t
e
r
i
a
l
s
 
a
s
 

d
i
r
e
c
t
e
d
.
 
 
I
n
c
l
u
d
e
 
s
u
c
h
 
e
x
c
a
v
a
t
e
d
 
m
a
t
e
r
i
a
l
 
a
n
d
 
t
h
e
 
s
a
t
i
s
f
a
c
t
o
r
y
 
m
a
t
e
r
i
a
l
 

o
r
d
e
r
e
d
 
a
s
 
r
e
p
l
a
c
e
m
e
n
t
 
i
n
 
e
x
c
a
v
a
t
i
o
n
.
 
 
D
i
s
p
o
s
e
 
s
u
r
p
l
u
s
 
s
a
t
i
s
f
a
c
t
o
r
y
 

e
x
c
a
v
a
t
e
d
 
m
a
t
e
r
i
a
l
 
n
o
t
 
r
e
q
u
i
r
e
d
 
f
o
r
 
f
i
l
l
 
i
n
 
a
r
e
a
s
 
a
p
p
r
o
v
e
d
 
f
o
r
 
s
u
r
p
l
u
s
 

m
a
t
e
r
i
a
l
 
s
t
o
r
a
g
e
 
o
r
 
d
e
s
i
g
n
a
t
e
d
 
w
a
s
t
e
 
a
r
e
a
s
.
 
 
D
i
s
p
o
s
e
 
u
n
s
a
t
i
s
f
a
c
t
o
r
y
 

e
x
c
a
v
a
t
e
d
 
m
a
t
e
r
i
a
l
 
i
n
 
d
e
s
i
g
n
a
t
e
d
 
w
a
s
t
e
 
o
r
 
s
p
o
i
l
 
a
r
e
a
s
.
 
 
U
n
s
a
t
i
s
f
a
c
t
o
r
y
 

m
a
t
e
r
i
a
l
 
t
h
a
t
 
i
s
 
c
o
n
t
a
m
i
n
a
t
e
d
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
w
i
t
h
i
n
 
t
h
e
 
p
l
a
n
n
e
d
 
b
a
r
r
i
e
r
 

w
a
l
l
 
a
r
e
a
.
 
 
D
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
,
 
p
e
r
f
o
r
m
 
e
x
c
a
v
a
t
i
o
n
 
a
n
d
 
f
i
l
l
 
i
n
 
a
 
m
a
n
n
e
r
 

a
n
d
 
s
e
q
u
e
n
c
e
 
t
h
a
t
 
w
i
l
l
 
p
r
o
v
i
d
e
 
p
r
o
p
e
r
 
d
r
a
i
n
a
g
e
 
a
t
 
a
l
l
 
t
i
m
e
s
.
 
 
E
x
c
a
v
a
t
e
 

m
a
t
e
r
i
a
l
 
r
e
q
u
i
r
e
d
 
f
o
r
 
f
i
l
l
 
i
n
 
e
x
c
e
s
s
 
o
f
 
t
h
a
t
 
p
r
o
d
u
c
e
d
 
b
y
 
e
x
c
a
v
a
t
i
o
n
 
w
i
t
h
i
n
 

t
h
e
 
g
r
a
d
i
n
g
 
l
i
m
i
t
s
 
f
r
o
m
 
t
h
e
 
b
o
r
r
o
w
 
a
r
e
a
s
 
i
n
d
i
c
a
t
e
d
 
o
r
 
f
r
o
m
 
o
t
h
e
r
 
a
p
p
r
o
v
e
d
 

a
r
e
a
s
 
s
e
l
e
c
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
a
s
 
s
p
e
c
i
f
i
e
d
.

S
E
C
T
I
O
N
 
3
1
 
0
0
 
0
0
 
 
P
a
g
e
 
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
1
.
1
 
 
 
D
i
t
c
h
e
s
,
 
G
u
t
t
e
r
s
,
 
a
n
d
 
C
h
a
n
n
e
l
 
C
h
a
n
g
e
s

F
i
n
i
s
h
 
e
x
c
a
v
a
t
i
o
n
 
o
f
 
d
i
t
c
h
e
s
,
 
g
u
t
t
e
r
s
,
 
a
n
d
 
c
h
a
n
n
e
l
 
c
h
a
n
g
e
s
 
b
y
 
c
u
t
t
i
n
g
 

a
c
c
u
r
a
t
e
l
y
 
t
o
 
t
h
e
 
c
r
o
s
s
 
s
e
c
t
i
o
n
s
,
 
g
r
a
d
e
s
,
 
a
n
d
 
e
l
e
v
a
t
i
o
n
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 

D
r
a
w
i
n
g
s
.
 
 
D
o
 
n
o
t
 
e
x
c
a
v
a
t
e
 
d
i
t
c
h
e
s
 
a
n
d
 
g
u
t
t
e
r
s
 
b
e
l
o
w
 
g
r
a
d
e
s
 
s
h
o
w
n
.
 
 

B
a
c
k
f
i
l
l
 
t
h
e
 
e
x
c
e
s
s
i
v
e
 
o
p
e
n
 
d
i
t
c
h
 
o
r
 
g
u
t
t
e
r
 
e
x
c
a
v
a
t
i
o
n
 
w
i
t
h
 
s
a
t
i
s
f
a
c
t
o
r
y
,
 

t
h
o
r
o
u
g
h
l
y
 
c
o
m
p
a
c
t
e
d
,
 
m
a
t
e
r
i
a
l
 
o
r
 
w
i
t
h
 
s
u
i
t
a
b
l
e
 
s
t
o
n
e
 
o
r
 
c
o
b
b
l
e
 
t
o
 
g
r
a
d
e
s
 

s
h
o
w
n
.
 
 
D
i
s
p
o
s
e
 
e
x
c
a
v
a
t
e
d
 
m
a
t
e
r
i
a
l
 
a
s
 
s
h
o
w
n
 
o
r
 
a
s
 
d
i
r
e
c
t
e
d
,
 
e
x
c
e
p
t
 
i
n
 
n
o
 

c
a
s
e
 
a
l
l
o
w
 
m
a
t
e
r
i
a
l
 
b
e
 
d
e
p
o
s
i
t
e
d
 
a
 
m
a
x
i
m
u
m
 
4
 
f
e
e
t
 
f
r
o
m
 
e
d
g
e
 
o
f
 
a
 
d
i
t
c
h
.
 
 

M
a
i
n
t
a
i
n
 
e
x
c
a
v
a
t
i
o
n
s
 
f
r
e
e
 
f
r
o
m
 
d
e
t
r
i
m
e
n
t
a
l
 
q
u
a
n
t
i
t
i
e
s
 
o
f
 
l
e
a
v
e
s
,
 
b
r
u
s
h
,
 

s
t
i
c
k
s
,
 
t
r
a
s
h
,
 
a
n
d
 
o
t
h
e
r
 
d
e
b
r
i
s
 
u
n
t
i
l
 
f
i
n
a
l
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
e
 
w
o
r
k
.

3
.
1
.
2
 
 
 
D
r
a
i
n
a
g
e
 
S
t
r
u
c
t
u
r
e
s

M
a
k
e
 
e
x
c
a
v
a
t
i
o
n
s
 
t
o
 
t
h
e
 
l
i
n
e
s
,
 
g
r
a
d
e
s
,
 
a
n
d
 
e
l
e
v
a
t
i
o
n
s
 
s
h
o
w
n
,
 
o
r
 
a
s
 

d
i
r
e
c
t
e
d
.
 
 
P
r
o
v
i
d
e
 
t
r
e
n
c
h
e
s
 
a
n
d
 
f
o
u
n
d
a
t
i
o
n
 
p
i
t
s
 
o
f
 
s
u
f
f
i
c
i
e
n
t
 
s
i
z
e
 
t
o
 

p
e
r
m
i
t
 
t
h
e
 
p
l
a
c
e
m
e
n
t
 
a
n
d
 
r
e
m
o
v
a
l
 
o
f
 
s
t
r
u
c
t
u
r
e
 
f
o
o
t
i
n
g
s
 
a
n
d
 
f
o
u
n
d
a
t
i
o
n
s
.
 
 

C
l
e
a
n
 
r
o
c
k
 
o
r
 
o
t
h
e
r
 
h
a
r
d
 
f
o
u
n
d
a
t
i
o
n
 
m
a
t
e
r
i
a
l
 
o
f
 
l
o
o
s
e
 
d
e
b
r
i
s
 
a
n
d
 
c
u
t
 
t
o
 
a
 

f
i
r
m
,
 
l
e
v
e
l
,
 
s
t
e
p
p
e
d
,
 
o
r
 
s
e
r
r
a
t
e
d
 
s
u
r
f
a
c
e
.
 
 
R
e
m
o
v
e
 
l
o
o
s
e
 
d
i
s
i
n
t
e
g
r
a
t
e
d
 

r
o
c
k
 
a
n
d
 
t
h
i
n
 
s
t
r
a
t
a
.
 
 
D
o
 
n
o
t
 
d
i
s
t
u
r
b
 
t
h
e
 
b
o
t
t
o
m
 
o
f
 
t
h
e
 
e
x
c
a
v
a
t
i
o
n
 
w
h
e
n
 

p
r
e
c
a
s
t
 
i
s
 
t
o
 
b
e
 
p
l
a
c
e
d
 
i
n
 
a
n
 
e
x
c
a
v
a
t
e
d
 
a
r
e
a
.
 
 
D
o
 
n
o
t
 
e
x
c
a
v
a
t
e
 
t
o
 
t
h
e
 

f
i
n
a
l
 
g
r
a
d
e
 
l
e
v
e
l
 
u
n
t
i
l
 
j
u
s
t
 
b
e
f
o
r
e
 
t
h
e
 
p
r
e
c
a
s
t
 
s
t
r
u
c
t
u
r
e
 
i
s
 
t
o
 
b
e
 
p
l
a
c
e
d
.

3
.
1
.
3
 
 
 
D
r
a
i
n
a
g
e

P
r
o
v
i
d
e
 
f
o
r
 
t
h
e
 
c
o
l
l
e
c
t
i
o
n
 
a
n
d
 
d
i
s
p
o
s
a
l
 
o
f
 
s
u
r
f
a
c
e
 
a
n
d
 
s
u
b
s
u
r
f
a
c
e
 
w
a
t
e
r
 

e
n
c
o
u
n
t
e
r
e
d
 
d
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
C
o
m
p
l
e
t
e
l
y
 
d
r
a
i
n
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
 

d
u
r
i
n
g
 
p
e
r
i
o
d
s
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
t
o
 
k
e
e
p
 
s
o
i
l
 
m
a
t
e
r
i
a
l
s
 
s
u
f
f
i
c
i
e
n
t
l
y
 
d
r
y
.
 
 

C
o
n
s
t
r
u
c
t
 
s
t
o
r
m
 
d
r
a
i
n
a
g
e
 
f
e
a
t
u
r
e
s
 
(
p
o
n
d
s
/
b
a
s
i
n
s
)
 
a
t
 
t
h
e
 
e
a
r
l
i
e
s
t
 
s
t
a
g
e
s
 
o
f
 

s
i
t
e
 
d
e
v
e
l
o
p
m
e
n
t
,
 
a
n
d
 
t
h
r
o
u
g
h
o
u
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
g
r
a
d
e
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
r
e
a
 

t
o
 
p
r
o
v
i
d
e
 
p
o
s
i
t
i
v
e
 
s
u
r
f
a
c
e
 
w
a
t
e
r
 
r
u
n
o
f
f
 
a
w
a
y
 
f
r
o
m
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 

a
c
t
i
v
i
t
y
 
a
n
d
 
p
r
o
v
i
d
e
 
t
e
m
p
o
r
a
r
y
 
d
i
t
c
h
e
s
,
 
s
w
a
l
e
s
,
 
a
n
d
 
o
t
h
e
r
 
d
r
a
i
n
a
g
e
 

f
e
a
t
u
r
e
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
a
s
 
r
e
q
u
i
r
e
d
 
t
o
 
m
a
i
n
t
a
i
n
 
d
r
y
 
s
o
i
l
s
.
 
 
W
h
e
n
 
u
n
s
u
i
t
a
b
l
e
 

w
o
r
k
i
n
g
 
p
l
a
t
f
o
r
m
s
 
f
o
r
 
e
q
u
i
p
m
e
n
t
 
o
p
e
r
a
t
i
o
n
 
a
n
d
 
u
n
s
u
i
t
a
b
l
e
 
s
o
i
l
 
s
u
p
p
o
r
t
 
f
o
r
 

s
u
b
s
e
q
u
e
n
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
f
e
a
t
u
r
e
s
 
d
e
v
e
l
o
p
,
 
r
e
m
o
v
e
 
u
n
s
u
i
t
a
b
l
e
 
m
a
t
e
r
i
a
l
 
a
n
d
 

p
r
o
v
i
d
e
 
n
e
w
 
s
o
i
l
 
m
a
t
e
r
i
a
l
 
a
s
 
s
p
e
c
i
f
i
e
d
 
h
e
r
e
i
n
.
 
 
I
t
 
i
s
 
t
h
e
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 

o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
t
o
 
a
s
s
e
s
s
 
t
h
e
 
s
o
i
l
 
a
n
d
 
g
r
o
u
n
d
 
w
a
t
e
r
 
c
o
n
d
i
t
i
o
n
s
 
p
r
e
s
e
n
t
e
d
 

b
y
 
t
h
e
 
p
l
a
n
s
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
a
n
d
 
t
o
 
e
m
p
l
o
y
 
n
e
c
e
s
s
a
r
y
 
m
e
a
s
u
r
e
s
 
t
o
 
p
e
r
m
i
t
 

c
o
n
s
t
r
u
c
t
i
o
n
 
t
o
 
p
r
o
c
e
e
d
.

3
.
1
.
4
 
 
 
D
e
w
a
t
e
r
i
n
g

D
e
w
a
t
e
r
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
c
o
n
t
a
m
i
n
a
t
e
d
 
s
i
t
e
s
 
a
r
e
 
p
r
o
v
i
d
e
d
 
i
n
 
S
e
c
t
i
o
n
 

0
2
 
6
1
 
1
3
 
E
X
C
A
V
A
T
I
O
N
 
A
N
D
 
H
A
N
D
L
I
N
G
 
O
F
 
C
O
N
T
A
M
I
N
A
T
E
D
 
M
A
T
E
R
I
A
L
.

C
o
n
t
r
o
l
 
g
r
o
u
n
d
w
a
t
e
r
 
f
l
o
w
i
n
g
 
t
o
w
a
r
d
 
o
r
 
i
n
t
o
 
e
x
c
a
v
a
t
i
o
n
s
 
t
o
 
p
r
e
v
e
n
t
 

s
l
o
u
g
h
i
n
g
 
o
f
 
e
x
c
a
v
a
t
i
o
n
 
s
l
o
p
e
s
 
a
n
d
 
w
a
l
l
s
,
 
b
o
i
l
s
,
 
u
p
l
i
f
t
 
a
n
d
 
h
e
a
v
e
 
i
n
 
t
h
e
 

e
x
c
a
v
a
t
i
o
n
 
a
n
d
 
t
o
 
e
l
i
m
i
n
a
t
e
 
i
n
t
e
r
f
e
r
e
n
c
e
 
w
i
t
h
 
o
r
d
e
r
l
y
 
p
r
o
g
r
e
s
s
 
o
f
 

c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
D
o
 
n
o
t
 
p
e
r
m
i
t
 
F
r
e
n
c
h
 
d
r
a
i
n
s
,
 
s
u
m
p
s
,
 
d
i
t
c
h
e
s
 
o
r
 
t
r
e
n
c
h
e
s
 

w
i
t
h
i
n
 
3
 
f
e
e
t
 
o
f
 
t
h
e
 
f
o
u
n
d
a
t
i
o
n
 
o
f
 
a
n
y
 
s
t
r
u
c
t
u
r
e
 
o
r
 
e
x
c
a
v
a
t
i
o
n
 
o
f
 

c
o
n
t
a
m
i
n
a
t
e
d
 
a
r
e
a
,
 
e
x
c
e
p
t
 
w
i
t
h
 
s
p
e
c
i
f
i
c
 
w
r
i
t
t
e
n
 
a
p
p
r
o
v
a
l
,
 
a
n
d
 
a
f
t
e
r
 

s
p
e
c
i
f
i
c
 
c
o
n
t
r
a
c
t
u
a
l
 
p
r
o
v
i
s
i
o
n
s
 
f
o
r
 
r
e
s
t
o
r
a
t
i
o
n
 
o
f
 
t
h
e
 
f
o
u
n
d
a
t
i
o
n
 
a
r
e
a
 

h
a
v
e
 
b
e
e
n
 
m
a
d
e
.
 
 
T
a
k
e
 
c
o
n
t
r
o
l
 
m
e
a
s
u
r
e
s
 
b
y
 
t
h
e
 
t
i
m
e
 
t
h
e
 
e
x
c
a
v
a
t
i
o
n
 
r
e
a
c
h
e
s
 

t
h
e
 
w
a
t
e
r
 
l
e
v
e
l
 
i
n
 
o
r
d
e
r
 
t
o
 
m
a
i
n
t
a
i
n
 
t
h
e
 
i
n
t
e
g
r
i
t
y
 
o
f
 
t
h
e
 
i
n
 
s
i
t
u
 
m
a
t
e
r
i
a
l
.

3
.
1
.
5
 
 
 
T
r
e
n
c
h
 
E
x
c
a
v
a
t
i
o
n
 
R
e
q
u
i
r
e
m
e
n
t
s

E
x
c
a
v
a
t
e
 
t
h
e
 
t
r
e
n
c
h
 
a
s
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
 
o
f
 
t
h
e
 
p
i
p
e
 
t
o
 
b
e
 

i
n
s
t
a
l
l
e
d
.
 
 
S
l
o
p
e
 
t
r
e
n
c
h
 
w
a
l
l
s
 
b
e
l
o
w
 
t
h
e
 
t
o
p
 
o
f
 
t
h
e
 
p
i
p
e
,
 
o
r
 
m
a
k
e
 

S
E
C
T
I
O
N
 
3
1
 
0
0
 
0
0
 
 
P
a
g
e
 
5



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

v
e
r
t
i
c
a
l
,
 
a
n
d
 
o
f
 
s
u
c
h
 
w
i
d
t
h
 
a
s
 
r
e
c
o
m
m
e
n
d
e
d
 
i
n
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
p
r
i
n
t
e
d
 

i
n
s
t
a
l
l
a
t
i
o
n
 
m
a
n
u
a
l
.
 
 
P
r
o
v
i
d
e
 
v
e
r
t
i
c
a
l
 
t
r
e
n
c
h
 
w
a
l
l
s
 
w
h
e
r
e
 
n
o
 

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
p
r
i
n
t
e
d
 
i
n
s
t
a
l
l
a
t
i
o
n
 
m
a
n
u
a
l
 
i
s
 
a
v
a
i
l
a
b
l
e
.
 
 
S
h
o
r
e
 
t
r
e
n
c
h
 

w
a
l
l
s
 
m
o
r
e
 
t
h
a
n
 
3
 
f
e
e
t
 
h
i
g
h
,
 
c
u
t
 
b
a
c
k
 
t
o
 
a
 
s
t
a
b
l
e
 
s
l
o
p
e
,
 
o
r
 
p
r
o
v
i
d
e
 
w
i
t
h
 

e
q
u
i
v
a
l
e
n
t
 
m
e
a
n
s
 
o
f
 
p
r
o
t
e
c
t
i
o
n
 
f
o
r
 
e
m
p
l
o
y
e
e
s
 
w
h
o
 
m
a
y
 
b
e
 
e
x
p
o
s
e
d
 
t
o
 
m
o
v
i
n
g
 

g
r
o
u
n
d
 
o
r
 
c
a
v
e
 
i
n
.
 
 
E
x
c
a
v
a
t
e
 
t
r
e
n
c
h
 
w
a
l
l
s
 
w
h
i
c
h
 
a
r
e
 
c
u
t
 
b
a
c
k
 
t
o
 
a
t
 
l
e
a
s
t
 

t
h
e
 
a
n
g
l
e
 
o
f
 
r
e
p
o
s
e
 
o
f
 
t
h
e
 
s
o
i
l
.
 
 
G
i
v
e
 
s
p
e
c
i
a
l
 
a
t
t
e
n
t
i
o
n
 
t
o
 
s
l
o
p
e
s
 
w
h
i
c
h
 

m
a
y
 
b
e
 
a
d
v
e
r
s
e
l
y
 
a
f
f
e
c
t
e
d
 
b
y
 
w
e
a
t
h
e
r
 
o
r
 
m
o
i
s
t
u
r
e
 
c
o
n
t
e
n
t
.
 
 
D
o
 
n
o
t
 
e
x
c
e
e
d
 

t
h
e
 
t
r
e
n
c
h
 
w
i
d
t
h
 
b
e
l
o
w
 
t
h
e
 
p
i
p
e
 
t
o
p
 
o
f
 
2
4
 
i
n
c
h
e
s
 
p
l
u
s
 
p
i
p
e
 
o
u
t
s
i
d
e
 

d
i
a
m
e
t
e
r
 
(
O
.
D
.
)
 
f
o
r
 
p
i
p
e
s
 
o
f
 
l
e
s
s
 
t
h
a
n
 
2
4
 
i
n
c
h
e
s
 
i
n
s
i
d
e
 
d
i
a
m
e
t
e
r
,
 
a
n
d
 
d
o
 

n
o
t
 
e
x
c
e
e
d
 
3
6
 
i
n
c
h
e
s
 
p
l
u
s
 
p
i
p
e
 
o
u
t
s
i
d
e
 
d
i
a
m
e
t
e
r
 
f
o
r
 
s
i
z
e
s
 
l
a
r
g
e
r
 
t
h
a
n
 
2
4
 

i
n
c
h
e
s
 
i
n
s
i
d
e
 
d
i
a
m
e
t
e
r
.
 
 
W
h
e
r
e
 
r
e
c
o
m
m
e
n
d
e
d
 
t
r
e
n
c
h
 
w
i
d
t
h
s
 
a
r
e
 
e
x
c
e
e
d
e
d
,
 

p
r
o
v
i
d
e
 
r
e
d
e
s
i
g
n
,
 
s
t
r
o
n
g
e
r
 
p
i
p
e
,
 
o
r
 
s
p
e
c
i
a
l
 
i
n
s
t
a
l
l
a
t
i
o
n
 
p
r
o
c
e
d
u
r
e
s
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
t
h
e
 
c
o
s
t
 
o
f
 
r
e
d
e
s
i
g
n
,
 

s
t
r
o
n
g
e
r
 
p
i
p
e
,
 
o
r
 
s
p
e
c
i
a
l
 
i
n
s
t
a
l
l
a
t
i
o
n
 
p
r
o
c
e
d
u
r
e
s
 
w
i
t
h
o
u
t
 
a
n
y
 
a
d
d
i
t
i
o
n
a
l
 

c
o
s
t
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.

3
.
1
.
5
.
1
 
 
 
B
o
t
t
o
m
 
P
r
e
p
a
r
a
t
i
o
n

G
r
a
d
e
 
t
h
e
 
b
o
t
t
o
m
s
 
o
f
 
t
r
e
n
c
h
e
s
 
a
c
c
u
r
a
t
e
l
y
 
t
o
 
p
r
o
v
i
d
e
 
u
n
i
f
o
r
m
 
b
e
a
r
i
n
g
 
a
n
d
 

s
u
p
p
o
r
t
 
f
o
r
 
t
h
e
 
b
o
t
t
o
m
 
q
u
a
d
r
a
n
t
 
o
f
 
e
a
c
h
 
s
e
c
t
i
o
n
 
o
f
 
t
h
e
 
p
i
p
e
.
 
 
E
x
c
a
v
a
t
e
 

b
e
l
l
 
h
o
l
e
s
 
t
o
 
t
h
e
 
n
e
c
e
s
s
a
r
y
 
s
i
z
e
 
a
t
 
e
a
c
h
 
j
o
i
n
t
 
o
r
 
c
o
u
p
l
i
n
g
 
t
o
 
e
l
i
m
i
n
a
t
e
 

p
o
i
n
t
 
b
e
a
r
i
n
g
.
 
 
R
e
m
o
v
e
 
s
t
o
n
e
s
 
o
f
 
2
 
i
n
c
h
 
o
r
 
g
r
e
a
t
e
r
 
i
n
 
a
n
y
 
d
i
m
e
n
s
i
o
n
,
 
o
r
 
a
s
 

r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
p
i
p
e
 
m
a
n
u
f
a
c
t
u
r
e
r
,
 
w
h
i
c
h
e
v
e
r
 
i
s
 
s
m
a
l
l
e
r
,
 
t
o
 
a
v
o
i
d
 
p
o
i
n
t
 

b
e
a
r
i
n
g
.

3
.
1
.
5
.
2
 
 
 
R
e
m
o
v
a
l
 
o
f
 
U
n
s
t
a
b
l
e
 
M
a
t
e
r
i
a
l

W
h
e
r
e
 
u
n
s
t
a
b
l
e
 
m
a
t
e
r
i
a
l
 
i
s
 
e
n
c
o
u
n
t
e
r
e
d
 
i
n
 
t
h
e
 
b
o
t
t
o
m
 
o
f
 
t
h
e
 
t
r
e
n
c
h
,
 
r
e
m
o
v
e
 

s
u
c
h
 
m
a
t
e
r
i
a
l
 
t
o
 
t
h
e
 
d
e
p
t
h
 
d
i
r
e
c
t
e
d
 
a
n
d
 
r
e
p
l
a
c
e
 
i
t
 
t
o
 
t
h
e
 
p
r
o
p
e
r
 
g
r
a
d
e
 

w
i
t
h
 
s
e
l
e
c
t
 
g
r
a
n
u
l
a
r
 
m
a
t
e
r
i
a
l
 
a
s
 
p
r
o
v
i
d
e
d
 
i
n
 
p
a
r
a
g
r
a
p
h
 
B
A
C
K
F
I
L
L
I
N
G
 
A
N
D
 

C
O
M
P
A
C
T
I
O
N
.
 
 
W
h
e
n
 
r
e
m
o
v
a
l
 
o
f
 
u
n
s
t
a
b
l
e
 
m
a
t
e
r
i
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
d
u
e
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
'
s
 
f
a
u
l
t
 
o
r
 
n
e
g
l
e
c
t
 
i
n
 
p
e
r
f
o
r
m
i
n
g
 
t
h
e
 
w
o
r
k
,
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
i
s
 

r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
e
x
c
a
v
a
t
i
n
g
 
t
h
e
 
r
e
s
u
l
t
i
n
g
 
m
a
t
e
r
i
a
l
 
a
n
d
 
r
e
p
l
a
c
i
n
g
 
i
t
 
w
i
t
h
o
u
t
 

a
d
d
i
t
i
o
n
a
l
 
c
o
s
t
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.

3
.
1
.
6
 
 
 
U
n
d
e
r
g
r
o
u
n
d
 
U
t
i
l
i
t
i
e
s

T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
m
o
v
e
m
e
n
t
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
m
a
c
h
i
n
e
r
y
 
a
n
d
 

e
q
u
i
p
m
e
n
t
 
o
v
e
r
 
p
i
p
e
s
 
a
n
d
 
u
t
i
l
i
t
i
e
s
 
d
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
E
x
c
a
v
a
t
i
o
n
 
m
a
d
e
 

w
i
t
h
 
p
o
w
e
r
-
d
r
i
v
e
n
 
e
q
u
i
p
m
e
n
t
 
i
s
 
n
o
t
 
p
e
r
m
i
t
t
e
d
 
w
i
t
h
i
n
 
2
 
f
e
e
t
 
o
f
 
k
n
o
w
n
 

G
o
v
e
r
n
m
e
n
t
-
o
w
n
e
d
 
u
t
i
l
i
t
y
 
o
r
 
s
u
b
s
u
r
f
a
c
e
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
F
o
r
 
w
o
r
k
 
i
m
m
e
d
i
a
t
e
l
y
 

a
d
j
a
c
e
n
t
 
t
o
 
o
r
 
f
o
r
 
e
x
c
a
v
a
t
i
o
n
s
 
e
x
p
o
s
i
n
g
 
a
 
u
t
i
l
i
t
y
 
o
r
 
o
t
h
e
r
 
b
u
r
i
e
d
 

o
b
s
t
r
u
c
t
i
o
n
,
 
e
x
c
a
v
a
t
e
 
b
y
 
h
a
n
d
.
 
 
S
t
a
r
t
 
h
a
n
d
 
e
x
c
a
v
a
t
i
o
n
 
o
n
 
e
a
c
h
 
s
i
d
e
 
o
f
 
t
h
e
 

i
n
d
i
c
a
t
e
d
 
o
b
s
t
r
u
c
t
i
o
n
 
a
n
d
 
c
o
n
t
i
n
u
e
 
u
n
t
i
l
 
t
h
e
 
o
b
s
t
r
u
c
t
i
o
n
 
i
s
 
u
n
c
o
v
e
r
e
d
 
o
r
 

u
n
t
i
l
 
c
l
e
a
r
a
n
c
e
 
f
o
r
 
t
h
e
 
n
e
w
 
g
r
a
d
e
 
i
s
 
a
s
s
u
r
e
d
.
 
 
S
u
p
p
o
r
t
 
u
n
c
o
v
e
r
e
d
 
l
i
n
e
s
 
o
r
 

o
t
h
e
r
 
e
x
i
s
t
i
n
g
 
w
o
r
k
 
a
f
f
e
c
t
e
d
 
b
y
 
t
h
e
 
c
o
n
t
r
a
c
t
 
e
x
c
a
v
a
t
i
o
n
 
u
n
t
i
l
 
a
p
p
r
o
v
a
l
 
f
o
r
 

b
a
c
k
f
i
l
l
 
i
s
 
g
r
a
n
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
R
e
p
o
r
t
 
d
a
m
a
g
e
 
t
o
 
u
t
i
l
i
t
y
 

l
i
n
e
s
 
o
r
 
s
u
b
s
u
r
f
a
c
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
i
m
m
e
d
i
a
t
e
l
y
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
2
 
 
 
S
E
L
E
C
T
I
O
N
 
O
F
 
B
O
R
R
O
W
 
M
A
T
E
R
I
A
L

S
e
l
e
c
t
 
b
o
r
r
o
w
 
m
a
t
e
r
i
a
l
 
t
o
 
m
e
e
t
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
a
n
d
 
c
o
n
d
i
t
i
o
n
s
 
o
f
 
t
h
e
 

p
a
r
t
i
c
u
l
a
r
 
f
i
l
l
 
o
r
 
e
m
b
a
n
k
m
e
n
t
 
f
o
r
 
w
h
i
c
h
 
i
t
 
i
s
 
t
o
 
b
e
 
u
s
e
d
.
 
 
O
b
t
a
i
n
 
b
o
r
r
o
w
 

m
a
t
e
r
i
a
l
 
f
r
o
m
 
t
h
e
 
b
o
r
r
o
w
 
a
r
e
a
s
 
f
r
o
m
 
a
p
p
r
o
v
e
d
 
p
r
i
v
a
t
e
 
s
o
u
r
c
e
s
.
 
 
U
n
l
e
s
s
 

o
t
h
e
r
w
i
s
e
 
p
r
o
v
i
d
e
d
 
i
n
 
t
h
e
 
c
o
n
t
r
a
c
t
,
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 

o
b
t
a
i
n
i
n
g
 
t
h
e
 
r
i
g
h
t
 
t
o
 
p
r
o
c
u
r
e
 
m
a
t
e
r
i
a
l
,
 
p
a
y
 
r
o
y
a
l
t
i
e
s
 
a
n
d
 
o
t
h
e
r
 
c
h
a
r
g
e
s
 

i
n
v
o
l
v
e
d
,
 
a
n
d
 
b
e
a
r
 
t
h
e
 
e
x
p
e
n
s
e
 
o
f
 
d
e
v
e
l
o
p
i
n
g
 
t
h
e
 
s
o
u
r
c
e
s
,
 
i
n
c
l
u
d
i
n
g
 

r
i
g
h
t
s
-
o
f
-
w
a
y
 
f
o
r
 
h
a
u
l
i
n
g
 
f
r
o
m
 
t
h
e
 
o
w
n
e
r
s
.
 
 
B
o
r
r
o
w
 
m
a
t
e
r
i
a
l
 
f
r
o
m
 
a
p
p
r
o
v
e
d
 

S
E
C
T
I
O
N
 
3
1
 
0
0
 
0
0
 
 
P
a
g
e
 
6



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

s
o
u
r
c
e
s
 
o
n
 
G
o
v
e
r
n
m
e
n
t
-
c
o
n
t
r
o
l
l
e
d
 
l
a
n
d
 
m
a
y
 
b
e
 
o
b
t
a
i
n
e
d
 
w
i
t
h
o
u
t
 
p
a
y
m
e
n
t
 
o
f
 

r
o
y
a
l
t
i
e
s
.
 
 
U
n
l
e
s
s
 
s
p
e
c
i
f
i
c
a
l
l
y
 
p
r
o
v
i
d
e
d
,
 
d
o
 
n
o
t
 
o
b
t
a
i
n
 
b
o
r
r
o
w
 
w
i
t
h
i
n
 
t
h
e
 

l
i
m
i
t
s
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
w
i
t
h
o
u
t
 
p
r
i
o
r
 
w
r
i
t
t
e
n
 
a
p
p
r
o
v
a
l
.
 
 
C
o
n
s
i
d
e
r
 

n
e
c
e
s
s
a
r
y
 
c
l
e
a
r
i
n
g
,
 
g
r
u
b
b
i
n
g
,
 
a
n
d
 
s
a
t
i
s
f
a
c
t
o
r
y
 
d
r
a
i
n
a
g
e
 
o
f
 
b
o
r
r
o
w
 
p
i
t
s
 
a
n
d
 

t
h
e
 
d
i
s
p
o
s
a
l
 
o
f
 
d
e
b
r
i
s
 
t
h
e
r
e
o
n
 
r
e
l
a
t
e
d
 
o
p
e
r
a
t
i
o
n
s
 
t
o
 
t
h
e
 
b
o
r
r
o
w
 
e
x
c
a
v
a
t
i
o
n
.

3
.
3
 
 
 
S
H
O
R
I
N
G

3
.
3
.
1
 
 
 
G
e
n
e
r
a
l
 
R
e
q
u
i
r
e
m
e
n
t
s

I
f
 
s
h
o
r
i
n
g
 
i
s
 
r
e
q
u
i
r
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
,
 
s
u
b
m
i
t
 
a
 
S
h
o
r
i
n
g
 
a
n
d
 
S
h
e
e
t
i
n
g
 

P
l
a
n
 
f
o
r
 
a
p
p
r
o
v
a
l
 
1
5
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
s
t
a
r
t
i
n
g
 
w
o
r
k
.
 
 
S
u
b
m
i
t
 
d
r
a
w
i
n
g
s
 
a
n
d
 

c
a
l
c
u
l
a
t
i
o
n
s
,
 
c
e
r
t
i
f
i
e
d
 
b
y
 
a
 
r
e
g
i
s
t
e
r
e
d
 
p
r
o
f
e
s
s
i
o
n
a
l
 
e
n
g
i
n
e
e
r
,
 
d
e
s
c
r
i
b
i
n
g
 

t
h
e
 
m
e
t
h
o
d
s
 
f
o
r
 
s
h
o
r
i
n
g
 
a
n
d
 
s
h
e
e
t
i
n
g
 
o
f
 
e
x
c
a
v
a
t
i
o
n
s
.
 
 
F
i
n
i
s
h
 
s
h
o
r
i
n
g
,
 

i
n
c
l
u
d
i
n
g
 
s
h
e
e
t
 
p
i
l
i
n
g
,
 
a
n
d
 
i
n
s
t
a
l
l
 
a
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
p
r
o
t
e
c
t
 
w
o
r
k
m
e
n
,
 

b
a
n
k
s
,
 
a
d
j
a
c
e
n
t
 
p
a
v
i
n
g
,
 
s
t
r
u
c
t
u
r
e
s
,
 
a
n
d
 
u
t
i
l
i
t
i
e
s
.
 
 
R
e
m
o
v
e
 
s
h
o
r
i
n
g
,
 

b
r
a
c
i
n
g
,
 
a
n
d
 
s
h
e
e
t
i
n
g
 
a
s
 
e
x
c
a
v
a
t
i
o
n
s
 
a
r
e
 
b
a
c
k
f
i
l
l
e
d
,
 
i
n
 
a
 
m
a
n
n
e
r
 
t
o
 

p
r
e
v
e
n
t
 
c
a
v
i
n
g
.

3
.
4
 
 
 
G
R
A
D
I
N
G
 
A
R
E
A
S

W
h
e
r
e
 
i
n
d
i
c
a
t
e
d
,
 
d
i
v
i
d
e
 
w
o
r
k
 
i
n
t
o
 
g
r
a
d
i
n
g
 
a
r
e
a
s
 
w
i
t
h
i
n
 
w
h
i
c
h
 
s
a
t
i
s
f
a
c
t
o
r
y
 

e
x
c
a
v
a
t
e
d
 
m
a
t
e
r
i
a
l
 
w
i
l
l
 
b
e
 
p
l
a
c
e
d
 
i
n
 
e
x
c
a
v
a
t
i
o
n
s
,
 
a
n
d
 
r
e
q
u
i
r
e
d
 
b
a
c
k
f
i
l
l
s
.
 
 

D
o
 
n
o
t
 
h
a
u
l
 
s
a
t
i
s
f
a
c
t
o
r
y
 
m
a
t
e
r
i
a
l
 
e
x
c
a
v
a
t
e
d
 
i
n
 
o
n
e
 
g
r
a
d
i
n
g
 
a
r
e
a
 
t
o
 
a
n
o
t
h
e
r
 

g
r
a
d
i
n
g
 
a
r
e
a
 
e
x
c
e
p
t
 
w
h
e
n
 
s
o
 
d
i
r
e
c
t
e
d
 
i
n
 
w
r
i
t
i
n
g
.
 
 
P
l
a
c
e
 
a
n
d
 
g
r
a
d
e
 

s
t
o
c
k
p
i
l
e
s
 
o
f
 
s
a
t
i
s
f
a
c
t
o
r
y
 
a
n
d
 
u
n
s
a
t
i
s
f
a
c
t
o
r
y
 
a
s
 
s
p
e
c
i
f
i
e
d
.
 
 
K
e
e
p
 

s
t
o
c
k
p
i
l
e
s
 
i
n
 
a
 
n
e
a
t
 
a
n
d
 
w
e
l
l
 
d
r
a
i
n
e
d
 
c
o
n
d
i
t
i
o
n
,
 
g
i
v
i
n
g
 
d
u
e
 
c
o
n
s
i
d
e
r
a
t
i
o
n
 

t
o
 
d
r
a
i
n
a
g
e
 
a
t
 
a
l
l
 
t
i
m
e
s
.
 
 
C
l
e
a
r
,
 
g
r
u
b
,
 
a
n
d
 
s
e
a
l
 
b
y
 
r
u
b
b
e
r
-
t
i
r
e
d
 

e
q
u
i
p
m
e
n
t
,
 
t
h
e
 
g
r
o
u
n
d
 
s
u
r
f
a
c
e
 
a
t
 
s
t
o
c
k
p
i
l
e
 
l
o
c
a
t
i
o
n
s
;
 
s
e
p
a
r
a
t
e
l
y
 
s
t
o
c
k
p
i
l
e
 

e
x
c
a
v
a
t
e
d
 
s
a
t
i
s
f
a
c
t
o
r
y
 
a
n
d
 
u
n
s
a
t
i
s
f
a
c
t
o
r
y
 
m
a
t
e
r
i
a
l
s
.
 
 
P
r
o
t
e
c
t
 
s
t
o
c
k
p
i
l
e
s
 

o
f
 
s
a
t
i
s
f
a
c
t
o
r
y
 
m
a
t
e
r
i
a
l
s
 
f
r
o
m
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
w
h
i
c
h
 
m
a
y
 
d
e
s
t
r
o
y
 
t
h
e
 
q
u
a
l
i
t
y
 

a
n
d
 
f
i
t
n
e
s
s
 
o
f
 
t
h
e
 
s
t
o
c
k
p
i
l
e
d
 
m
a
t
e
r
i
a
l
.
 
 
I
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
f
a
i
l
s
 
t
o
 

p
r
o
t
e
c
t
 
t
h
e
 
s
t
o
c
k
p
i
l
e
s
,
 
a
n
d
 
a
n
y
 
m
a
t
e
r
i
a
l
 
b
e
c
o
m
e
s
 
u
n
s
a
t
i
s
f
a
c
t
o
r
y
,
 
r
e
m
o
v
e
 

a
n
d
 
r
e
p
l
a
c
e
 
s
u
c
h
 
m
a
t
e
r
i
a
l
 
w
i
t
h
 
s
a
t
i
s
f
a
c
t
o
r
y
 
m
a
t
e
r
i
a
l
 
f
r
o
m
 
a
p
p
r
o
v
e
d
 
s
o
u
r
c
e
s
.

3
.
5
 
 
 
G
R
O
U
N
D
 
S
U
R
F
A
C
E
 
P
R
E
P
A
R
A
T
I
O
N

3
.
5
.
1
 
 
 
G
e
n
e
r
a
l
 
R
e
q
u
i
r
e
m
e
n
t
s

R
e
m
o
v
e
 
c
o
n
t
a
m
i
n
a
t
e
d
 
m
a
t
e
r
i
a
l
 
a
s
 
i
n
d
i
c
a
t
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
2
 
6
 
1
3
 
E
X
C
A
V
A
T
I
O
N
 

A
N
D
 
H
A
N
D
L
I
N
G
 
O
F
 
C
O
N
T
A
M
I
N
A
T
E
D
 
M
A
T
E
R
I
A
L
 
a
n
d
 
r
e
p
l
a
c
e
 
w
i
t
h
 
s
a
t
i
s
f
a
c
t
o
r
y
 

m
a
t
e
r
i
a
l
s
,
 
a
s
 
d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
i
n
 
s
u
r
f
a
c
e
s
 
t
o
 
r
e
c
e
i
v
e
 

f
i
l
l
 
o
r
 
i
n
 
e
x
c
a
v
a
t
e
d
 
a
r
e
a
s
.
 
 
S
c
a
r
i
f
y
 
t
h
e
 
s
u
r
f
a
c
e
 
t
o
 
a
 
d
e
p
t
h
 
o
f
 
6
 
i
n
c
h
e
s
 

b
e
f
o
r
e
 
t
h
e
 
f
i
l
l
 
i
s
 
s
t
a
r
t
e
d
.
 
 
P
l
o
w
,
 
s
t
e
p
,
 
b
e
n
c
h
,
 
o
r
 
b
r
e
a
k
 
u
p
 
s
l
o
p
e
d
 

s
u
r
f
a
c
e
s
 
s
t
e
e
p
e
r
 
t
h
a
n
 
1
 
v
e
r
t
i
c
a
l
 
t
o
 
4
 
h
o
r
i
z
o
n
t
a
l
 
s
o
 
t
h
a
t
 
t
h
e
 
f
i
l
l
 
m
a
t
e
r
i
a
l
 

w
i
l
l
 
b
o
n
d
 
w
i
t
h
 
t
h
e
 
e
x
i
s
t
i
n
g
 
m
a
t
e
r
i
a
l
.

3
.
5
.
2
 
 
 
F
r
o
z
e
n
 
M
a
t
e
r
i
a
l

D
o
 
n
o
t
 
p
l
a
c
e
 
m
a
t
e
r
i
a
l
 
o
n
 
s
u
r
f
a
c
e
s
 
t
h
a
t
 
a
r
e
 
m
u
d
d
y
,
 
f
r
o
z
e
n
,
 
o
r
 
c
o
n
t
a
i
n
 

f
r
o
s
t
.
 
 
F
i
n
i
s
h
 
c
o
m
p
a
c
t
i
o
n
 
b
y
 
s
h
e
e
p
s
f
o
o
t
 
r
o
l
l
e
r
s
,
 
p
n
e
u
m
a
t
i
c
-
t
i
r
e
d
 
r
o
l
l
e
r
s
,
 

s
t
e
e
l
-
w
h
e
e
l
e
d
 
r
o
l
l
e
r
s
,
 
o
r
 
o
t
h
e
r
 
a
p
p
r
o
v
e
d
 
e
q
u
i
p
m
e
n
t
 
w
e
l
l
 
s
u
i
t
e
d
 
t
o
 
t
h
e
 
s
o
i
l
 

b
e
i
n
g
 
c
o
m
p
a
c
t
e
d
.

3
.
6
 
 
 
U
T
I
L
I
Z
A
T
I
O
N
 
O
F
 
E
X
C
A
V
A
T
E
D
 
M
A
T
E
R
I
A
L
S

D
i
s
p
o
s
e
 
u
n
s
a
t
i
s
f
a
c
t
o
r
y
 
m
a
t
e
r
i
a
l
s
 
r
e
m
o
v
i
n
g
 
f
r
o
m
 
e
x
c
a
v
a
t
i
o
n
s
 
a
n
d
 
p
l
a
c
e
 

w
i
t
h
i
n
 
t
h
e
 
p
l
a
n
n
e
d
 
b
a
r
r
i
e
r
 
w
a
l
l
 
a
r
e
a
.
 
 
U
s
e
 
s
a
t
i
s
f
a
c
t
o
r
y
 
m
a
t
e
r
i
a
l
 
r
e
m
o
v
e
d
 

f
r
o
m
 
e
x
c
a
v
a
t
i
o
n
s
,
 
i
n
s
o
f
a
r
 
a
s
 
p
r
a
c
t
i
c
a
b
l
e
,
 
i
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
f
i
l
l
s
,
 

S
E
C
T
I
O
N
 
3
1
 
0
0
 
0
0
 
 
P
a
g
e
 
7



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

s
u
b
g
r
a
d
e
s
,
 
s
h
o
u
l
d
e
r
s
,
 
b
e
d
d
i
n
g
 
(
a
s
 
b
a
c
k
f
i
l
l
)
,
 
a
n
d
 
f
o
r
 
s
i
m
i
l
a
r
 
p
u
r
p
o
s
e
s
.
 
 

S
u
b
m
i
t
 
p
r
o
c
e
d
u
r
e
 
a
n
d
 
l
o
c
a
t
i
o
n
 
f
o
r
 
d
i
s
p
o
s
a
l
 
o
f
 
u
n
u
s
e
d
 
s
a
t
i
s
f
a
c
t
o
r
y
 

m
a
t
e
r
i
a
l
.
 
 
S
u
b
m
i
t
 
p
r
o
p
o
s
e
d
 
s
o
u
r
c
e
 
o
f
 
b
o
r
r
o
w
 
m
a
t
e
r
i
a
l
.
 
 
D
o
 
n
o
t
 
w
a
s
t
e
 
a
n
y
 

s
a
t
i
s
f
a
c
t
o
r
y
 
e
x
c
a
v
a
t
e
d
 
m
a
t
e
r
i
a
l
 
w
i
t
h
o
u
t
 
s
p
e
c
i
f
i
c
 
w
r
i
t
t
e
n
 
a
u
t
h
o
r
i
z
a
t
i
o
n
.
 
 

D
i
s
p
o
s
e
 
o
f
 
s
a
t
i
s
f
a
c
t
o
r
y
 
m
a
t
e
r
i
a
l
,
 
a
u
t
h
o
r
i
z
e
d
 
t
o
 
b
e
 
w
a
s
t
e
d
,
 
i
n
 
d
e
s
i
g
n
a
t
e
d
 

a
r
e
a
s
 
a
p
p
r
o
v
e
d
 
f
o
r
 
s
u
r
p
l
u
s
 
m
a
t
e
r
i
a
l
 
s
t
o
r
a
g
e
 
o
r
 
d
e
s
i
g
n
a
t
e
d
 
w
a
s
t
e
 
a
r
e
a
s
 
a
s
 

d
i
r
e
c
t
e
d
.
 
 
C
l
e
a
r
 
a
n
d
 
g
r
u
b
 
n
e
w
l
y
 
d
e
s
i
g
n
a
t
e
d
 
w
a
s
t
e
 
a
r
e
a
s
 
o
n
 

G
o
v
e
r
n
m
e
n
t
-
c
o
n
t
r
o
l
l
e
d
 
l
a
n
d
 
b
e
f
o
r
e
 
d
i
s
p
o
s
a
l
 
o
f
 
w
a
s
t
e
 
m
a
t
e
r
i
a
l
 
t
h
e
r
e
o
n
.
 
 

S
t
o
c
k
p
i
l
e
 
a
n
d
 
u
s
e
 
c
o
a
r
s
e
 
r
o
c
k
 
f
r
o
m
 
e
x
c
a
v
a
t
i
o
n
s
 
f
o
r
 
c
o
n
s
t
r
u
c
t
i
n
g
 
s
l
o
p
e
s
 
o
r
 

e
m
b
a
n
k
m
e
n
t
s
 
a
d
j
a
c
e
n
t
 
t
o
 
s
t
r
e
a
m
s
,
 
o
r
 
s
i
d
e
s
 
a
n
d
 
b
o
t
t
o
m
s
 
o
f
 
c
h
a
n
n
e
l
s
 
a
n
d
 
f
o
r
 

p
r
o
t
e
c
t
i
n
g
 
a
g
a
i
n
s
t
 
e
r
o
s
i
o
n
.
 
 
D
o
 
n
o
t
 
d
i
s
p
o
s
e
 
e
x
c
a
v
a
t
e
d
 
m
a
t
e
r
i
a
l
 
t
o
 
o
b
s
t
r
u
c
t
 

t
h
e
 
f
l
o
w
 
o
f
 
a
n
y
 
s
t
r
e
a
m
,
 
e
n
d
a
n
g
e
r
 
a
 
p
a
r
t
l
y
 
f
i
n
i
s
h
e
d
 
s
t
r
u
c
t
u
r
e
,
 
i
m
p
a
i
r
 
t
h
e
 

e
f
f
i
c
i
e
n
c
y
 
o
r
 
a
p
p
e
a
r
a
n
c
e
 
o
f
 
a
n
y
 
s
t
r
u
c
t
u
r
e
,
 
o
r
 
b
e
 
d
e
t
r
i
m
e
n
t
a
l
 
t
o
 
t
h
e
 

c
o
m
p
l
e
t
e
d
 
w
o
r
k
 
i
n
 
a
n
y
 
w
a
y
.

3
.
7
 
 
 
B
A
C
K
F
I
L
L
I
N
G
 
A
N
D
 
C
O
M
P
A
C
T
I
O
N

P
l
a
c
e
 
b
a
c
k
f
i
l
l
 
a
d
j
a
c
e
n
t
 
t
o
 
a
n
y
 
a
n
d
 
a
l
l
 
t
y
p
e
s
 
o
f
 
s
t
r
u
c
t
u
r
e
s
,
 
i
n
 
s
u
c
c
e
s
s
i
v
e
 

h
o
r
i
z
o
n
t
a
l
 
l
a
y
e
r
s
 
o
f
 
l
o
o
s
e
 
m
a
t
e
r
i
a
 
n
o
t
 
m
o
r
e
 
t
h
a
n
 
8
 
i
n
c
h
e
s
 
i
n
 
d
e
p
t
h
.
 
 

C
o
m
p
a
c
t
 
t
o
 
a
t
 
l
e
a
s
t
 
9
0
 
p
e
r
c
e
n
t
 
l
a
b
o
r
a
t
o
r
y
 
m
a
x
i
m
u
m
 
d
e
n
s
i
t
y
 
f
o
r
 
c
o
h
e
s
i
v
e
 

m
a
t
e
r
i
a
l
s
 
o
r
 
9
5
 
p
e
r
c
e
n
t
 
l
a
b
o
r
a
t
o
r
y
 
m
a
x
i
m
u
m
 
d
e
n
s
i
t
y
 
f
o
r
 
c
o
h
e
s
i
o
n
l
e
s
s
 

m
a
t
e
r
i
a
l
s
,
 
t
o
 
p
r
e
v
e
n
t
 
w
e
d
g
i
n
g
 
a
c
t
i
o
n
 
o
r
 
e
c
c
e
n
t
r
i
c
 
l
o
a
d
i
n
g
 
u
p
o
n
 
o
r
 
a
g
a
i
n
s
t
 

t
h
e
 
s
t
r
u
c
t
u
r
e
.
 
 
B
a
c
k
f
i
l
l
 
m
a
t
e
r
i
a
l
 
m
u
s
t
 
b
e
 
w
i
t
h
i
n
 
t
h
e
 
r
a
n
g
e
 
o
f
 
-
2
 
t
o
 
+
2
 

p
e
r
c
e
n
t
 
o
f
 
o
p
t
i
m
u
m
 
m
o
i
s
t
u
r
e
 
c
o
n
t
e
n
t
 
a
t
 
t
h
e
 
t
i
m
e
 
o
f
 
c
o
m
p
a
c
t
i
o
n
.

P
r
e
p
a
r
e
 
g
r
o
u
n
d
 
s
u
r
f
a
c
e
 
o
n
 
w
h
i
c
h
 
b
a
c
k
f
i
l
l
 
i
s
 
t
o
 
b
e
 
p
l
a
c
e
d
 
a
n
d
 
p
r
o
v
i
d
e
 

c
o
m
p
a
c
t
i
o
n
 
r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
b
a
c
k
f
i
l
l
 
m
a
t
e
r
i
a
l
s
 
i
n
 
c
o
n
f
o
r
m
a
n
c
e
 
w
i
t
h
 
t
h
e
 

a
p
p
l
i
c
a
b
l
e
 
p
o
r
t
i
o
n
s
 
o
f
 
p
a
r
a
g
r
a
p
h
s
 
G
R
O
U
N
D
 
S
U
R
F
A
C
E
 
P
R
E
P
A
R
A
T
I
O
N
.
 
 
F
i
n
i
s
h
 

c
o
m
p
a
c
t
i
o
n
 
b
y
 
s
h
e
e
p
s
f
o
o
t
 
r
o
l
l
e
r
s
,
 
p
n
e
u
m
a
t
i
c
-
t
i
r
e
d
 
r
o
l
l
e
r
s
,
 
s
t
e
e
l
-
w
h
e
e
l
e
d
 

r
o
l
l
e
r
s
,
 
v
i
b
r
a
t
o
r
y
 
c
o
m
p
a
c
t
o
r
s
,
 
o
r
 
o
t
h
e
r
 
a
p
p
r
o
v
e
d
 
e
q
u
i
p
m
e
n
t
.

3
.
7
.
1
 
 
 
T
r
e
n
c
h
 
B
a
c
k
f
i
l
l

B
a
c
k
f
i
l
l
 
t
r
e
n
c
h
e
s
 
t
o
 
t
h
e
 
g
r
a
d
e
 
s
h
o
w
n
.

3
.
7
.
1
.
1
 
 
 
R
e
p
l
a
c
e
m
e
n
t
 
o
f
 
U
n
y
i
e
l
d
i
n
g
 
M
a
t
e
r
i
a
l

R
e
p
l
a
c
e
 
u
n
y
i
e
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
r
e
m
o
v
e
d
 
f
r
o
m
 
t
h
e
 
b
o
t
t
o
m
 
o
f
 
t
h
e
 
t
r
e
n
c
h
 
w
i
t
h
 

s
e
l
e
c
t
 
g
r
a
n
u
l
a
r
 
m
a
t
e
r
i
a
l
 
o
r
 
i
n
i
t
i
a
l
 
b
a
c
k
f
i
l
l
 
m
a
t
e
r
i
a
l
.

3
.
7
.
1
.
2
 
 
 
R
e
p
l
a
c
e
m
e
n
t
 
o
f
 
U
n
s
t
a
b
l
e
 
M
a
t
e
r
i
a
l

R
e
p
l
a
c
e
 
u
n
s
t
a
b
l
e
 
m
a
t
e
r
i
a
l
 
r
e
m
o
v
e
d
 
f
r
o
m
 
t
h
e
 
b
o
t
t
o
m
 
o
f
 
t
h
e
 
t
r
e
n
c
h
 
o
r
 

e
x
c
a
v
a
t
i
o
n
 
w
i
t
h
 
s
e
l
e
c
t
 
g
r
a
n
u
l
a
r
 
m
a
t
e
r
i
a
l
 
p
l
a
c
e
d
 
i
n
 
l
a
y
e
r
s
 
n
o
t
 
e
x
c
e
e
d
i
n
g
 
6
 

i
n
c
h
e
s
 
l
o
o
s
e
 
t
h
i
c
k
n
e
s
s
.

3
.
7
.
1
.
3
 
 
 
B
e
d
d
i
n
g
 
a
n
d
 
I
n
i
t
i
a
l
 
B
a
c
k
f
i
l
l

P
l
a
c
e
 
i
n
i
t
i
a
l
 
b
a
c
k
f
i
l
l
 
m
a
t
e
r
i
a
l
 
a
n
d
 
c
o
m
p
a
c
t
 
i
t
 
w
i
t
h
 
a
p
p
r
o
v
e
d
 
t
a
m
p
e
r
s
 
t
o
 
a
 

h
e
i
g
h
t
 
o
f
 
a
t
 
l
e
a
s
t
 
o
n
e
 
f
o
o
t
 
a
b
o
v
e
 
t
h
e
 
c
o
n
d
u
i
t
.
 
 
B
r
i
n
g
 
u
p
 
t
h
e
 
b
a
c
k
f
i
l
l
 

e
v
e
n
l
y
 
o
n
 
b
o
t
h
 
s
i
d
e
s
 
o
f
 
t
h
e
 
p
i
p
e
 
f
o
r
 
t
h
e
 
f
u
l
l
 
l
e
n
g
t
h
 
o
f
 
t
h
e
 
p
i
p
e
.
 
 
T
a
k
e
 

c
a
r
e
 
t
o
 
e
n
s
u
r
e
 
t
h
o
r
o
u
g
h
 
c
o
m
p
a
c
t
i
o
n
 
o
f
 
t
h
e
 
f
i
l
l
 
u
n
d
e
r
 
t
h
e
 
h
a
u
n
c
h
e
s
 
o
f
 
t
h
e
 

p
i
p
e
.
 
 
E
x
c
e
p
t
 
a
s
 
s
p
e
c
i
f
i
e
d
 
o
t
h
e
r
w
i
s
e
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
p
i
p
i
n
g
 
s
e
c
t
i
o
n
,
 

p
r
o
v
i
d
e
 
b
e
d
d
i
n
g
 
f
o
r
 
b
u
r
i
e
d
 
p
i
p
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
D
r
a
w
i
n
g
s
.
 
 
C
o
m
p
a
c
t
 

b
a
c
k
f
i
l
l
 
t
o
 
t
o
p
 
o
f
 
p
i
p
e
 
t
o
 
9
0
 
p
e
r
c
e
n
t
 
o
f
 
A
S
T
M
 
D
6
9
8
 
m
a
x
i
m
u
m
 
d
e
n
s
i
t
y
.
 
 

P
r
o
v
i
d
e
 
p
l
a
s
t
i
c
 
p
i
p
i
n
g
 
w
i
t
h
 
b
e
d
d
i
n
g
 
t
o
 
s
p
r
i
n
g
 
l
i
n
e
 
o
f
 
p
i
p
e
.

S
E
C
T
I
O
N
 
3
1
 
0
0
 
0
0
 
 
P
a
g
e
 
8



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
7
.
1
.
3
.
1
 
 
 
C
l
a
s
s
 
I

A
n
g
u
l
a
r
,
 
 
0
.
2
5
 
t
o
 
1
.
5
 
i
n
c
h
,
 
g
r
a
d
e
d
 
s
t
o
n
e
,
 
i
n
c
l
u
d
i
n
g
 
a
 
n
u
m
b
e
r
 
o
f
 
f
i
l
l
 

m
a
t
e
r
i
a
l
s
 
t
h
a
t
 
h
a
v
e
 
r
e
g
i
o
n
a
l
 
s
i
g
n
i
f
i
c
a
n
c
e
 
s
u
c
h
 
a
s
 
c
o
r
a
l
,
 
s
l
a
g
,
 
c
i
n
d
e
r
s
,
 

c
r
u
s
h
e
d
 
s
t
o
n
e
,
 
a
n
d
 
c
r
u
s
h
e
d
 
s
h
e
l
l
s
.

3
.
7
.
1
.
4
 
 
 
F
i
n
a
l
 
B
a
c
k
f
i
l
l

F
i
l
l
 
t
h
e
 
r
e
m
a
i
n
d
e
r
 
o
f
 
t
h
e
 
t
r
e
n
c
h
,
 
e
x
c
e
p
t
 
f
o
r
 
s
p
e
c
i
a
l
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 

r
o
a
d
w
a
y
s
,
 
r
a
i
l
r
o
a
d
s
 
a
n
d
 
a
i
r
f
i
e
l
d
s
,
 
w
i
t
h
 
s
a
t
i
s
f
a
c
t
o
r
y
 
m
a
t
e
r
i
a
l
.
 
 
P
l
a
c
e
 

b
a
c
k
f
i
l
l
 
m
a
t
e
r
i
a
l
 
a
n
d
 
c
o
m
p
a
c
t
 
a
s
 
f
o
l
l
o
w
s
:

3
.
7
.
1
.
4
.
1
 
 
 
F
i
n
a
l
 
B
a
c
k
f
i
l
l
 
f
o
r
 
C
o
n
t
a
m
i
n
a
t
e
d
 
A
r
e
a
s

D
e
p
o
s
i
t
 
b
a
c
k
f
i
l
l
 
i
n
 
l
a
y
e
r
s
 
o
f
 
a
 
m
a
x
i
m
u
m
 
o
f
 
1
8
 
i
n
c
h
e
s
 
l
o
o
s
e
 
t
h
i
c
k
n
e
s
s
,
 
a
n
d
 

9
0
 
p
e
r
c
e
n
t
 
m
a
x
i
m
u
m
 
d
e
n
s
i
t
y
.
 
 
A
p
p
l
y
 
t
h
i
s
 
r
e
q
u
i
r
e
m
e
n
t
 
t
o
 
a
l
l
 
o
t
h
e
r
 
a
r
e
a
s
 
n
o
t
 

s
p
e
c
i
f
i
c
a
l
l
y
 
d
e
s
i
g
n
a
t
e
d
 
a
b
o
v
e
.

3
.
8
 
 
 
S
P
E
C
I
A
L
 
R
E
Q
U
I
R
E
M
E
N
T
S

S
p
e
c
i
a
l
 
r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
b
o
t
h
 
e
x
c
a
v
a
t
i
o
n
 
a
n
d
 
b
a
c
k
f
i
l
l
 
r
e
l
a
t
i
n
g
 
t
o
 
t
h
e
 

s
p
e
c
i
f
i
c
 
u
t
i
l
i
t
i
e
s
 
a
r
e
 
a
s
 
f
o
l
l
o
w
s
:

3
.
8
.
1
 
 
 
R
i
p
-
R
a
p
 
C
o
n
s
t
r
u
c
t
i
o
n

C
o
n
s
t
r
u
c
t
 
r
i
p
-
r
a
p
 
i
n
 
t
h
e
 
a
r
e
a
s
 
i
n
d
i
c
a
t
e
d
 
a
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
D
r
a
w
i
n
g
s
.
 
 
T
r
i
m
 

a
n
d
 
d
r
e
s
s
 
i
n
d
i
c
a
t
e
d
 
a
r
e
a
s
 
t
o
 
c
o
n
f
o
r
m
 
t
o
 
c
r
o
s
s
 
s
e
c
t
i
o
n
s
,
 
l
i
n
e
s
 
a
n
d
 
g
r
a
d
e
s
 

s
h
o
w
n
 
w
i
t
h
i
n
 
a
 
t
o
l
e
r
a
n
c
e
 
o
f
 
0
.
1
 
f
o
o
t
.

3
.
8
.
1
.
1
 
 
 
S
t
o
n
e
 
P
l
a
c
e
m
e
n
t

P
l
a
c
e
 
r
o
c
k
 
f
o
r
 
r
i
p
-
r
a
p
 
o
n
 
g
e
o
t
e
x
t
i
l
e
 
t
o
 
p
r
o
d
u
c
e
 
a
 
w
e
l
l
 
g
r
a
d
e
d
 
m
a
s
s
 
w
i
t
h
 

t
h
e
 
m
i
n
i
m
u
m
 
p
r
a
c
t
i
c
a
b
l
e
 
p
e
r
c
e
n
t
a
g
e
 
o
f
 
v
o
i
d
s
 
i
n
 
c
o
n
f
o
r
m
a
n
c
e
 
w
i
t
h
 
l
i
n
e
s
 
a
n
d
 

g
r
a
d
e
s
 
i
n
d
i
c
a
t
e
d
.
 
 
D
i
s
t
r
i
b
u
t
e
 
l
a
r
g
e
r
 
r
o
c
k
 
f
r
a
g
m
e
n
t
s
,
 
w
i
t
h
 
d
i
m
e
n
s
i
o
n
s
 

e
x
t
e
n
d
i
n
g
 
t
h
e
 
f
u
l
l
 
d
e
p
t
h
 
o
f
 
t
h
e
 
r
i
p
-
r
a
p
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
e
n
t
i
r
e
 
m
a
s
s
 
a
n
d
 

e
l
i
m
i
n
a
t
e
 
"
p
o
c
k
e
t
s
"
 
o
f
 
s
m
a
l
l
 
r
o
c
k
 
f
r
a
g
m
e
n
t
s
.
 
 
R
e
a
r
r
a
n
g
e
 
i
n
d
i
v
i
d
u
a
l
 
p
i
e
c
e
s
 

b
y
 
m
e
c
h
a
n
i
c
a
l
 
e
q
u
i
p
m
e
n
t
 
o
r
 
b
y
 
h
a
n
d
 
a
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
o
b
t
a
i
n
 
t
h
e
 
d
i
s
t
r
i
b
u
t
i
o
n
 

o
f
 
f
r
a
g
m
e
n
t
 
s
i
z
e
s
 
s
p
e
c
i
f
i
e
d
 
a
b
o
v
e
.

3
.
9
 
 
 
S
U
B
G
R
A
D
E
 
P
R
E
P
A
R
A
T
I
O
N

3
.
9
.
1
 
 
 
C
o
n
s
t
r
u
c
t
i
o
n

S
h
a
p
e
 
s
u
b
g
r
a
d
e
 
a
n
d
 
c
o
m
p
a
c
t
 
a
s
 
s
p
e
c
i
f
i
e
d
.
 
 
R
e
m
o
v
e
 
s
o
f
t
 
o
r
 
o
t
h
e
r
w
i
s
e
 

u
n
s
a
t
i
s
f
a
c
t
o
r
y
 
m
a
t
e
r
i
a
l
 
a
n
d
 
r
e
p
l
a
c
e
 
w
i
t
h
 
s
a
t
i
s
f
a
c
t
o
r
y
 
e
x
c
a
v
a
t
e
d
 
m
a
t
e
r
i
a
l
 

o
r
 
o
t
h
e
r
 
a
p
p
r
o
v
e
d
 
m
a
t
e
r
i
a
l
 
a
s
 
d
i
r
e
c
t
e
d
.
 
 
B
r
i
n
g
 
u
p
 
l
o
w
 
a
r
e
a
s
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
 

r
e
m
o
v
a
l
 
o
f
 
u
n
s
a
t
i
s
f
a
c
t
o
r
y
 
m
a
t
e
r
i
a
l
 
t
o
 
r
e
q
u
i
r
e
d
 
g
r
a
d
e
 
w
i
t
h
 
s
a
t
i
s
f
a
c
t
o
r
y
 

m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
s
h
a
p
e
 
t
h
e
 
e
n
t
i
r
e
 
s
u
b
g
r
a
d
e
 
t
o
 
l
i
n
e
,
 
g
r
a
d
e
,
 
a
n
d
 
c
r
o
s
s
 
s
e
c
t
i
o
n
 

a
n
d
 
c
o
m
p
a
c
t
 
a
s
 
s
p
e
c
i
f
i
e
d
.

3
.
9
.
2
 
 
 
C
o
m
p
a
c
t
i
o
n

F
i
n
i
s
h
 
c
o
m
p
a
c
t
i
o
n
 
b
y
 
s
h
e
e
p
s
f
o
o
t
 
r
o
l
l
e
r
s
,
 
p
n
e
u
m
a
t
i
c
-
t
i
r
e
d
 
r
o
l
l
e
r
s
,
 

s
t
e
e
l
-
w
h
e
e
l
e
d
 
r
o
l
l
e
r
s
,
 
v
i
b
r
a
t
o
r
y
 
c
o
m
p
a
c
t
o
r
s
,
 
o
r
 
o
t
h
e
r
 
a
p
p
r
o
v
e
d
 
e
q
u
i
p
m
e
n
t
.
 
 

E
x
c
e
p
t
 
f
o
r
 
p
a
v
e
d
 
a
r
e
a
s
 
a
n
d
 
r
a
i
l
r
o
a
d
s
,
 
c
o
m
p
a
c
t
 
e
a
c
h
 
l
a
y
e
r
 
o
f
 
t
h
e
 
e
m
b
a
n
k
m
e
n
t
 

t
o
 
a
t
 
l
e
a
s
t
 
9
0
 
p
e
r
c
e
n
t
 
o
f
 
l
a
b
o
r
a
t
o
r
y
 
m
a
x
i
m
u
m
 
d
e
n
s
i
t
y
.

S
E
C
T
I
O
N
 
3
1
 
0
0
 
0
0
 
 
P
a
g
e
 
9



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
1
0
 
 
 
F
I
N
I
S
H
I
N
G

F
i
n
i
s
h
 
t
h
e
 
s
u
r
f
a
c
e
 
o
f
 
e
x
c
a
v
a
t
i
o
n
s
 
a
n
d
 
s
u
b
g
r
a
d
e
s
 
t
o
 
a
 
s
m
o
o
t
h
 
a
n
d
 
c
o
m
p
a
c
t
 

s
u
r
f
a
c
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
l
i
n
e
s
,
 
g
r
a
d
e
s
,
 
a
n
d
 
c
r
o
s
s
 
s
e
c
t
i
o
n
s
 
o
r
 

e
l
e
v
a
t
i
o
n
s
 
s
h
o
w
n
.
 
 
P
r
o
v
i
d
e
 
t
h
e
 
d
e
g
r
e
e
 
o
f
 
f
i
n
i
s
h
 
f
o
r
 
g
r
a
d
e
d
 
a
r
e
a
s
 
w
i
t
h
i
n
 

0
.
1
 
f
o
o
t
 
o
f
 
t
h
e
 
g
r
a
d
e
s
 
a
n
d
 
e
l
e
v
a
t
i
o
n
s
 
i
n
d
i
c
a
t
e
d
 
e
x
c
e
p
t
 
t
h
a
t
 
t
h
e
 
d
e
g
r
e
e
 
o
f
 

f
i
n
i
s
h
 
f
o
r
 
s
u
b
g
r
a
d
e
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
p
a
r
a
g
r
a
p
h
 
S
U
B
G
R
A
D
E
 
P
R
E
P
A
R
A
T
I
O
N
.
 
 
F
i
n
i
s
h
 

g
u
t
t
e
r
s
 
a
n
d
 
d
i
t
c
h
e
s
 
i
n
 
a
 
m
a
n
n
e
r
 
t
h
a
t
 
w
i
l
l
 
r
e
s
u
l
t
 
i
n
 
e
f
f
e
c
t
i
v
e
 
d
r
a
i
n
a
g
e
.
 
 

F
i
n
i
s
h
 
t
h
e
 
s
u
r
f
a
c
e
 
o
f
 
a
r
e
a
s
 
t
o
 
b
e
 
t
u
r
f
e
d
 
f
r
o
m
 
s
e
t
t
l
e
m
e
n
t
 
o
r
 
w
a
s
h
i
n
g
 
t
o
 
a
 

s
m
o
o
t
h
n
e
s
s
 
s
u
i
t
a
b
l
e
 
f
o
r
 
t
h
e
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
t
u
r
f
i
n
g
 
m
a
t
e
r
i
a
l
s
.
 
 
R
e
p
a
i
r
 

g
r
a
d
e
d
,
 
t
o
p
s
o
i
l
e
d
,
 
o
r
 
b
a
c
k
f
i
l
l
e
d
 
a
r
e
a
s
 
p
r
i
o
r
 
t
o
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
e
 
w
o
r
k
,
 

a
n
d
 
r
e
-
e
s
t
a
b
l
i
s
h
e
d
 
g
r
a
d
e
s
 
t
o
 
t
h
e
 
r
e
q
u
i
r
e
d
 
e
l
e
v
a
t
i
o
n
s
 
a
n
d
 
s
l
o
p
e
s
.

3
.
1
0
.
1
 
 
 
S
u
b
g
r
a
d
e
 
a
n
d
 
E
m
b
a
n
k
m
e
n
t
s

D
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
,
 
k
e
e
p
 
e
x
c
a
v
a
t
i
o
n
s
 
s
h
a
p
e
d
 
a
n
d
 
d
r
a
i
n
e
d
.
 
 
M
a
i
n
t
a
i
n
 

d
i
t
c
h
e
s
 
a
n
d
 
d
r
a
i
n
s
 
a
l
o
n
g
 
s
u
b
g
r
a
d
e
 
t
o
 
d
r
a
i
n
 
e
f
f
e
c
t
i
v
e
l
y
 
a
t
 
a
l
l
 
t
i
m
e
s
.
 
 
D
o
 

n
o
t
 
d
i
s
t
u
r
b
 
t
h
e
 
f
i
n
i
s
h
e
d
 
s
u
b
g
r
a
d
e
 
b
y
 
t
r
a
f
f
i
c
 
o
r
 
o
t
h
e
r
 
o
p
e
r
a
t
i
o
n
.
 
 
P
r
o
t
e
c
t
 

a
n
d
 
m
a
i
n
t
a
i
n
 
t
h
e
 
f
i
n
i
s
h
e
d
 
s
u
b
g
r
a
d
e
 
i
n
 
a
 
s
a
t
i
s
f
a
c
t
o
r
y
 
c
o
n
d
i
t
i
o
n
.
 
 
D
o
 
n
o
t
 

p
e
r
m
i
t
 
t
h
e
 
s
t
o
r
a
g
e
 
o
r
 
s
t
o
c
k
p
i
l
i
n
g
 
o
f
 
m
a
t
e
r
i
a
l
s
 
o
n
 
t
h
e
 
f
i
n
i
s
h
e
d
 
s
u
b
g
r
a
d
e
.
 
 

D
o
 
n
o
t
 
l
a
y
 
s
u
r
f
a
c
i
n
g
,
 
p
a
v
e
m
e
n
t
,
 
o
r
 
b
a
l
l
a
s
t
 
o
n
 
a
 
m
u
d
d
y
,
 
s
p
o
n
g
y
,
 
o
r
 
f
r
o
z
e
n
 

s
u
b
g
r
a
d
e
.

3
.
1
1
 
 
 
T
E
S
T
I
N
G

P
e
r
f
o
r
m
 
t
e
s
t
i
n
g
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
v
a
l
i
d
a
t
e
d
 
t
e
s
t
i
n
g
 
f
a
c
i
l
i
t
y
.
 
 
S
u
b
m
i
t
 

q
u
a
l
i
f
i
c
a
t
i
o
n
s
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
v
a
l
i
d
a
t
e
d
 
t
e
s
t
i
n
g
 
f
a
c
i
l
i
t
i
e
s
.
 
 
I
f
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
 
e
l
e
c
t
s
 
t
o
 
e
s
t
a
b
l
i
s
h
 
t
e
s
t
i
n
g
 
f
a
c
i
l
i
t
i
e
s
,
 
d
o
 
n
o
t
 
p
e
r
m
i
t
 
w
o
r
k
 

r
e
q
u
i
r
i
n
g
 
t
e
s
t
i
n
g
 
u
n
t
i
l
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
f
a
c
i
l
i
t
i
e
s
 
h
a
v
e
 
b
e
e
n
 
i
n
s
p
e
c
t
e
d
 
b
y
 

t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
1
1
.
1
 
 
 
I
n
-
P
l
a
c
e
 
D
e
n
s
i
t
i
e
s

M
a
t
e
r
i
a
l
 
T
y
p
e

L
o
c
a
t
i
o
n
 
o
f
 
M
a
t
e
r
i
a
l

T
e
s
t
 
F
r
e
q
u
e
n
c
y

E
x
c
a
v
a
t
i
o
n
 
S
u
b
g
r
a
d
e
s

S
i
t
e

O
n
e
 
t
e
s
t
 
p
e
r
 
2
5
0
0
 
s
q
 
f
t

3
.
1
2
 
 
 
D
I
S
P
O
S
I
T
I
O
N
 
O
F
 
S
U
R
P
L
U
S
 
M
A
T
E
R
I
A
L

R
e
m
o
v
e
 
s
u
r
p
l
u
s
 
m
a
t
e
r
i
a
l
 
o
r
 
o
t
h
e
r
 
s
o
i
l
 
m
a
t
e
r
i
a
l
 
n
o
t
 
r
e
q
u
i
r
e
d
 
o
r
 
s
u
i
t
a
b
l
e
 

f
o
r
 
f
i
l
l
i
n
g
 
o
r
 
b
a
c
k
f
i
l
l
i
n
g
,
 
a
n
d
 
b
r
u
s
h
,
 
r
e
f
u
s
e
,
 
s
t
u
m
p
s
,
 
r
o
o
t
s
,
 
a
n
d
 
t
i
m
b
e
r
 

t
o
 
t
h
e
 
p
l
a
n
n
e
d
 
b
a
r
r
i
e
r
 
w
a
l
l
 
a
r
e
a
.

 
 
 
 
 
 
 
 
-
-
 
E
n
d
 
o
f
 
S
e
c
t
i
o
n
 
-
-S
E
C
T
I
O
N
 
3
1
 
0
0
 
0
0
 
 
P
a
g
e
 
1
0



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
3
1
 
0
5
 
2
0

G
E
O
S
Y
N
T
H
E
T
I
C
 
D
R
A
I
N
A
G
E
 
L
A
Y
E
R

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
M
E
A
S
U
R
E
M
E
N
T
 
A
N
D
 
P
A
Y
M
E
N
T

1
.
1
.
1
 
 
 
M
e
a
s
u
r
e
m
e
n
t

T
h
e
 
g
e
o
s
y
n
t
h
e
t
i
c
 
d
r
a
i
n
a
g
e
 
l
a
y
e
r
 
i
s
 
o
n
e
 
c
o
m
p
o
n
e
n
t
 
o
f
 
t
h
e
 
c
a
p
 
d
r
a
i
n
a
g
e
 

s
y
s
t
e
m
.
 
 
M
e
a
s
u
r
e
m
e
n
t
 
s
h
a
l
l
 
c
o
n
s
i
s
t
 
o
f
 
t
h
e
 
a
g
r
e
e
d
 
u
p
o
n
 
p
e
r
c
e
n
t
 
c
o
m
p
l
e
t
e
 
o
f
 

t
h
e
 
e
n
t
i
r
e
 
d
r
a
i
n
a
g
e
 
s
y
s
t
e
m
 
a
t
 
t
h
e
 
t
i
m
e
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
p
a
y
m
e
n
t
 

a
p
p
l
i
c
a
t
i
o
n
.

1
.
1
.
2
 
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
f
o
r
 
t
h
e
 
d
r
a
i
n
a
g
e
 
s
y
s
t
e
m
 
i
s
 
l
u
m
p
 
s
u
m
 
p
e
r
c
e
n
t
 
c
o
m
p
l
e
t
e
 
a
n
d
 
s
h
a
l
l
 
b
e
 

m
a
d
e
 
f
o
r
 
a
l
l
 
l
a
b
o
r
,
 
e
q
u
i
p
m
e
n
t
,
 
t
o
o
l
s
,
 
s
u
p
p
l
i
e
s
,
 
a
n
d
 
i
n
c
i
d
e
n
t
a
l
s
 
n
e
c
e
s
s
a
r
y
 

t
o
 
c
o
m
p
l
e
t
e
 
t
h
e
 
w
o
r
k
.

1
.
2
 
 
 
R
E
F
E
R
E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
m
 
a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 

e
x
t
e
n
t
 
r
e
f
e
r
e
n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
t
e
x
t
 
b
y
 

t
h
e
 
b
a
s
i
c
 
d
e
s
i
g
n
a
t
i
o
n
 
o
n
l
y
.

A
S
T
M
 
I
N
T
E
R
N
A
T
I
O
N
A
L
 
(
A
S
T
M
)

A
S
T
M
 
D
1
5
0
5

(
2
0
1
8
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
 
f
o
r
 
D
e
n
s
i
t
y
 
o
f
 

P
l
a
s
t
i
c
s
 
b
y
 
t
h
e
 
D
e
n
s
i
t
y
-
G
r
a
d
i
e
n
t
 
T
e
c
h
n
i
q
u
e

A
S
T
M
 
D
4
2
1
8

(
2
0
1
5
)
 
D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
C
a
r
b
o
n
 
B
l
a
c
k
 

C
o
n
t
e
n
t
 
i
n
 
P
o
l
y
e
t
h
y
l
e
n
e
 
C
o
m
p
o
u
n
d
s
 
b
y
 
t
h
e
 

M
u
f
f
l
e
-
F
u
r
n
a
c
e
 
T
e
c
h
n
i
q
u
e

A
S
T
M
 
D
4
3
5
5
/
D
4
3
5
5
M

(
2
0
1
4
)
 
D
e
t
e
r
i
o
r
a
t
i
o
n
 
o
f
 
G
e
o
t
e
x
t
i
l
e
s
 
f
r
o
m
 

E
x
p
o
s
u
r
e
 
t
o
 
L
i
g
h
t
,
 
M
o
i
s
t
u
r
e
 
a
n
d
 
H
e
a
t
 
i
n
 
a
 

X
e
n
o
n
-
A
r
c
 
T
y
p
e
 
A
p
p
a
r
a
t
u
s

A
S
T
M
 
D
4
4
9
1
/
D
4
4
9
1
M

(
2
0
1
5
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
s
 
f
o
r
 
W
a
t
e
r
 

P
e
r
m
e
a
b
i
l
i
t
y
 
o
f
 
G
e
o
t
e
x
t
i
l
e
s
 
b
y
 
P
e
r
m
i
t
t
i
v
i
t
y

A
S
T
M
 
D
4
5
3
3
/
D
4
5
3
3
M

(
2
0
1
5
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
 
f
o
r
 
T
r
a
p
e
z
o
i
d
 

T
e
a
r
i
n
g
 
S
t
r
e
n
g
t
h
 
o
f
 
G
e
o
t
e
x
t
i
l
e
s

A
S
T
M
 
D
4
6
3
2
/
D
4
6
3
2
M

(
2
0
1
5
a
)
 
G
r
a
b
 
B
r
e
a
k
i
n
g
 
L
o
a
d
 
a
n
d
 
E
l
o
n
g
a
t
i
o
n
 

o
f
 
G
e
o
t
e
x
t
i
l
e
s

A
S
T
M
 
D
4
7
1
6
/
D
4
7
1
6
M

(
2
0
0
8
;
 
R
 
2
0
1
3
)
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
(
I
n
-
P
l
a
n
e
)
 

F
l
o
w
 
R
a
t
e
 
P
e
r
 
U
n
i
t
 
W
i
d
t
h
 
a
n
d
 
H
y
d
r
a
u
l
i
c
 

T
r
a
n
s
m
i
s
s
i
v
i
t
y
 
o
f
 
a
 
G
e
o
s
y
n
t
h
e
t
i
c
 
U
s
i
n
g
 
a
 

C
o
n
s
t
a
n
t
 
H
e
a
d

A
S
T
M
 
D
4
7
5
1

(
2
0
1
6
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
 
f
o
r
 

D
e
t
e
r
m
i
n
i
n
g
 
A
p
p
a
r
e
n
t
 
O
p
e
n
i
n
g
 
S
i
z
e
 
o
f
 
a
 

S
E
C
T
I
O
N
 
3
1
 
0
5
 
2
0
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

G
e
o
t
e
x
t
i
l
e

A
S
T
M
 
D
5
0
3
5

(
2
0
1
1
)
 
B
r
e
a
k
i
n
g
 
F
o
r
c
e
 
a
n
d
 
E
l
o
n
g
a
t
i
o
n
 
o
f
 

T
e
x
t
i
l
e
 
F
a
b
r
i
c
s
 
(
S
t
r
i
p
 
M
e
t
h
o
d
)

A
S
T
M
 
D
5
1
9
9

(
2
0
1
2
)
 
M
e
a
s
u
r
i
n
g
 
N
o
m
i
n
a
l
 
T
h
i
c
k
n
e
s
s
 
o
f
 

G
e
o
s
y
n
t
h
e
t
i
c
s

A
S
T
M
 
D
5
2
6
1

(
2
0
1
0
)
 
M
e
a
s
u
r
i
n
g
 
M
a
s
s
 
P
e
r
 
U
n
i
t
 
A
r
e
a
 
o
f
 

G
e
o
t
e
x
t
i
l
e
s

A
S
T
M
 
D
6
2
4
1

(
2
0
1
4
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
 
f
o
r
 
t
h
e
 
S
t
a
t
i
c
 

P
u
n
c
t
u
r
e
 
S
t
r
e
n
g
t
h
 
o
f
 
G
e
o
t
e
x
t
i
l
e
s
 
a
n
d
 

G
e
o
t
e
x
t
i
l
e
-
R
e
l
a
t
e
d
 
P
r
o
d
u
c
t
s
 
U
s
i
n
g
 
a
 
5
0
-
m
m
 

P
r
o
b
e

A
S
T
M
 
D
7
0
0
5

(
2
0
0
3
;
 
R
 
2
0
0
8
)
 
S
t
a
n
d
a
r
d
 
T
e
s
t
 
M
e
t
h
o
d
 
f
o
r
 

D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
B
o
n
d
 
S
t
r
e
n
g
t
h
 
(
P
l
y
 

A
d
h
e
s
i
o
n
)
 
o
f
 
G
e
o
c
o
m
p
o
s
i
t
e
s

1
.
3
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
3
 
P
r
o
d
u
c
t
 
D
a
t
a

S
a
m
p
l
i
n
g
 
a
n
d
 
T
e
s
t
i
n
g

P
e
n
e
t
r
a
t
i
o
n
s
;
 
G

C
o
n
s
t
r
u
c
t
i
o
n
 
Q
u
a
l
i
t
y
 
C
o
n
t
r
o
l
 
(
Q
C
)
 
L
a
b
o
r
a
t
o
r
y
;
 
G

S
D
-
0
4
 
S
a
m
p
l
e
s

G
e
o
s
y
n
t
h
e
t
i
c
 
D
r
a
i
n
a
g
e
 
L
a
y
e
r

S
D
-
0
6
 
T
e
s
t
 
R
e
p
o
r
t
s

S
a
m
p
l
i
n
g
 
a
n
d
 
T
e
s
t
i
n
g

G
e
o
s
y
n
t
h
e
t
i
c
 
D
r
a
i
n
a
g
e
 
L
a
y
e
r
;
 
G

1
.
4
 
 
 
C
O
N
S
T
R
U
C
T
I
O
N
 
Q
U
A
L
I
T
Y
 
C
O
N
T
R
O
L
 
(
Q
C
)
 
L
A
B
O
R
A
T
O
R
Y

P
r
o
v
i
d
e
 
a
 
c
o
n
s
t
r
u
c
t
i
o
n
 
q
u
a
l
i
t
y
 
c
o
n
t
r
o
l
 
(
Q
C
)
 
l
a
b
o
r
a
t
o
r
y
 
t
h
a
t
 
h
a
s
 
a
l
s
o
 

p
e
r
f
o
r
m
e
d
 
q
u
a
l
i
t
y
 
a
s
s
u
r
a
n
c
e
 
(
Q
A
)
 
t
e
s
t
i
n
g
,
 
i
f
 
r
e
q
u
i
r
e
d
,
 
o
f
 
g
e
o
s
y
n
t
h
e
t
i
c
 

d
r
a
i
n
a
g
e
 
l
a
y
e
r
s
 
f
o
r
 
a
t
 
l
e
a
s
t
 
f
i
v
e
 
c
o
m
p
l
e
t
e
d
 
p
r
o
j
e
c
t
s
,
 
h
a
v
i
n
g
 
a
 
t
o
t
a
l
 

m
i
n
i
m
u
m
 
a
r
e
a
 
o
f
 
1
 
m
i
l
l
i
o
n
 
s
q
u
a
r
e
 
f
e
e
t
.
 
 
S
u
b
m
i
t
 
q
u
a
l
i
f
i
c
a
t
i
o
n
s
 
o
f
 

l
a
b
o
r
a
t
o
r
y
 
w
h
i
c
h
 
s
h
a
l
l
 
c
a
r
r
y
 
c
u
r
r
e
n
t
 
a
c
c
r
e
d
i
t
a
t
i
o
n
 
v
i
a
 
t
h
e
 
G
e
o
s
y
n
t
h
e
t
i
c
 

A
c
c
r
e
d
i
t
a
t
i
o
n
 
I
n
s
t
i
t
u
t
e
'
s
 
L
a
b
o
r
a
t
o
r
y
 
A
c
c
r
e
d
i
t
a
t
i
o
n
 
P
r
o
g
r
a
m
 
(
G
A
I
-
L
A
P
)
 
f
o
r
 

t
h
e
 
t
e
s
t
s
 
i
t
 
w
i
l
l
 
b
e
 
r
e
q
u
i
r
e
d
 
t
o
 
p
e
r
f
o
r
m
.

1
.
5
 
 
 
D
E
L
I
V
E
R
Y
,
 
S
T
O
R
A
G
E
,
 
A
N
D
 
H
A
N
D
L
I
N
G

T
h
e
 
Q
C
 
i
n
s
p
e
c
t
o
r
 
s
h
a
l
l
 
b
e
 
p
r
e
s
e
n
t
 
d
u
r
i
n
g
 
d
e
l
i
v
e
r
y
 
a
n
d
 
u
n
l
o
a
d
i
n
g
 
o
f
 
t
h
e
 

g
e
o
s
y
n
t
h
e
t
i
c
 
d
r
a
i
n
a
g
e
 
l
a
y
e
r
.
 
 
E
n
s
u
r
e
 
t
h
e
 
g
e
o
s
y
n
t
h
e
t
i
c
 
d
r
a
i
n
a
g
e
 
l
a
y
e
r
 

m
a
t
e
r
i
a
l
 
h
a
s
 
n
o
t
 
b
e
e
n
 
d
a
m
a
g
e
d
 
d
u
r
i
n
g
 
s
h
i
p
p
i
n
g
,
 
s
t
o
r
a
g
e
,
 
o
r
 
h
a
n
d
l
i
n
g
.
 
 
A
n
y
 

g
e
o
s
y
n
t
h
e
t
i
c
 
d
r
a
i
n
a
g
e
 
l
a
y
e
r
 
m
a
t
e
r
i
a
l
 
f
o
u
n
d
 
t
o
 
b
e
 
d
a
m
a
g
e
d
 
s
h
a
l
l
 
b
e
 
r
e
p
a
i
r
e
d
 

o
r
 
r
e
p
l
a
c
e
d
.
 
 
A
c
c
e
p
t
 
d
e
l
i
v
e
r
y
 
o
f
 
m
a
t
e
r
i
a
l
 
o
n
l
y
 
a
f
t
e
r
 
t
h
e
 
r
e
q
u
i
r
e
d
 

s
u
b
m
i
t
t
a
l
s
 
h
a
v
e
 
b
e
e
n
 
a
p
p
r
o
v
e
d
.
 
 
E
a
c
h
 
r
o
l
l
 
s
h
a
l
l
 
b
e
 
l
a
b
e
l
e
d
 
w
i
t
h
 
t
h
e
 

S
E
C
T
I
O
N
 
3
1
 
0
5
 
2
0
 
 
P
a
g
e
 
2



A
m
e
r
i
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p
r
o
p
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i
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c
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p
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p
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p
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c
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c
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c
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b
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e
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b
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p
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c
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i
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b
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i
c
.
m
i
l
/
w
h
s
/
d
i
r
e
c
t
i
v
e
s
/
f
o
r
m
s
/
e
f
o
r
m
s
/
d
d
1
5
3
2
-
1
.
p
d
f

1
.
4
.
2
 
 
 
Q
u
a
l
i
f
i
c
a
t
i
o
n
s

F
o
r
 
t
h
e
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
h
e
r
b
i
c
i
d
e
s
,
 
u
s
e
 
t
h
e
 
s
e
r
v
i
c
e
s
 
o
f
 
a
n
 
a
p
p
l
i
c
a
t
o
r
 
w
h
o
 

i
s
 
c
o
m
m
e
r
c
i
a
l
l
y
 
c
e
r
t
i
f
i
e
d
 
i
n
 
t
h
e
 
s
t
a
t
e
 
w
h
e
r
e
 
t
h
e
 
w
o
r
k
 
i
s
 
t
o
 
b
e
 
p
e
r
f
o
r
m
e
d
 

a
s
 
r
e
q
u
i
r
e
d
 
b
y
 
D
O
D
I
 
4
1
5
0
.
0
7
.
 
 
S
u
b
m
i
t
 
a
 
c
o
p
y
 
o
f
 
t
h
e
 
p
e
s
t
i
c
i
d
e
 
a
p
p
l
i
c
a
t
o
r
 

c
e
r
t
i
f
i
c
a
t
e
s
.

1
.
5
 
 
 
D
E
L
I
V
E
R
Y
,
 
S
T
O
R
A
G
E
,
 
A
N
D
 
H
A
N
D
L
I
N
G

D
e
l
i
v
e
r
 
m
a
t
e
r
i
a
l
s
 
t
o
 
t
h
e
 
s
i
t
e
,
 
a
n
d
 
h
a
n
d
l
e
 
i
n
 
a
 
m
a
n
n
e
r
 
w
h
i
c
h
 
w
i
l
l
 
m
a
i
n
t
a
i
n
 

t
h
e
 
m
a
t
e
r
i
a
l
s
 
i
n
 
t
h
e
i
r
 
o
r
i
g
i
n
a
l
 
m
a
n
u
f
a
c
t
u
r
e
d
 
o
r
 
f
a
b
r
i
c
a
t
e
d
 
c
o
n
d
i
t
i
o
n
 
u
n
t
i
l
 

r
e
a
d
y
 
f
o
r
 
u
s
e
.

1
.
5
.
1
 
 
 
S
t
o
r
a
g
e

S
t
o
r
a
g
e
 
o
f
 
h
e
r
b
i
c
i
d
e
s
 
o
n
 
t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 
w
i
l
l
 
n
o
t
 
b
e
 
p
e
r
m
i
t
t
e
d
 
u
n
l
e
s
s
 
i
t
 

i
s
 
w
r
i
t
t
e
n
 
i
n
t
o
 
t
h
e
 
c
o
n
t
r
a
c
t
.

1
.
5
.
2
 
 
 
H
a
n
d
l
i
n
g

H
a
n
d
l
e
 
h
e
r
b
i
c
i
d
e
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
l
a
b
e
l
 
a
n
d
 
S
a
f
e
t
y
 

D
a
t
a
 
S
h
e
e
t
 
(
S
D
S
)
,
 
p
r
e
v
e
n
t
i
n
g
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
b
y
 
d
i
r
t
,
 
w
a
t
e
r
,
 
a
n
d
 
o
r
g
a
n
i
c
 

m
a
t
e
r
i
a
l
.
 
 
P
r
o
t
e
c
t
 
h
e
r
b
i
c
i
d
e
s
 
f
r
o
m
 
w
e
a
t
h
e
r
 
e
l
e
m
e
n
t
s
 
a
s
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
l
a
b
e
l
 
a
n
d
 
S
D
S
.
 
 
S
p
i
l
l
 
k
i
t
s
 
m
u
s
t
 
b
e
 
m
a
i
n
t
a
i
n
e
d
 
o
n
 
h
e
r
b
i
c
i
d
e
 

c
o
n
t
r
o
l
 
v
e
h
i
c
l
e
s
.
 
M
i
x
i
n
g
 
o
f
 
h
e
r
b
i
c
i
d
e
s
 
o
n
 
t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 
w
i
l
l
 
n
o
t
 
b
e
 

p
e
r
m
i
t
e
d
 
u
n
l
e
s
s
 
i
t
 
i
s
 
w
r
i
t
t
e
n
 
i
n
t
o
 
t
h
e
 
c
o
n
t
r
a
c
t
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

2
.
1
 
 
 
M
A
T
E
R
I
A
L
S

2
.
1
.
1
 
 
 
T
r
e
e
 
W
o
u
n
d
 
P
a
i
n
t

S
u
b
m
i
t
 
s
a
m
p
l
e
s
 
i
n
 
c
a
n
s
 
w
i
t
h
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
l
a
b
e
l
 
o
f
 
b
i
t
u
m
i
n
o
u
s
 
b
a
s
e
d
 
p
a
i
n
t
 

o
f
 
s
t
a
n
d
a
r
d
 
m
a
n
u
f
a
c
t
u
r
e
 
s
p
e
c
i
a
l
l
y
 
f
o
r
m
u
l
a
t
e
d
 
f
o
r
 
t
r
e
e
 
w
o
u
n
d
s
.

2
.
1
.
2
 
 
 
H
e
r
b
i
c
i
d
e

P
r
o
v
i
d
e
 
h
e
r
b
i
c
i
d
e
s
 
c
u
r
r
e
n
t
l
y
 
r
e
g
i
s
t
e
r
e
d
 
b
y
 
t
h
e
 
E
P
A
 
o
r
 
a
p
p
r
o
v
e
d
 
f
o
r
 
s
u
c
h
 

u
s
e
 
b
y
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
a
g
e
n
c
y
 
o
f
 
t
h
e
 
h
o
s
t
 
c
o
u
n
t
y
 
a
n
d
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
S
e
l
e
c
t
 
a
 
h
e
r
b
i
c
i
d
e
 
t
h
a
t
 
i
s
 
s
u
i
t
a
b
l
e
 
f
o
r
 
t
h
e
 
c
l
i
m
a
t
i
c
 

c
o
n
d
i
t
i
o
n
s
 
a
t
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
.
 
 
S
u
b
m
i
t
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
l
a
b
e
l
 
a
n
d
 
S
D
S
 
f
o
r
 

h
e
r
b
i
c
i
d
e
s
 
p
r
o
p
o
s
e
d
 
f
o
r
 
u
s
e
.

S
E
C
T
I
O
N
 
3
1
 
1
1
 
0
0
 
 
P
a
g
e
 
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
P
R
E
P
A
R
A
T
I
O
N

3
.
1
.
1
 
 
 
H
e
r
b
i
c
i
d
e
 
A
p
p
l
i
c
a
t
i
o
n
 
P
l
a
n

P
r
i
o
r
 
t
o
 
c
o
m
m
e
n
c
i
n
g
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
h
e
r
b
i
c
i
d
e
,
 
s
u
b
m
i
t
 
a
 
h
e
r
b
i
c
i
d
e
 

a
p
p
l
i
c
a
t
i
o
n
 
p
l
a
n
 
w
i
t
h
 
p
r
o
p
o
s
e
d
 
s
e
q
u
e
n
c
e
 
o
f
 
t
r
e
a
t
m
e
n
t
 
w
o
r
k
 
i
n
c
l
u
d
i
n
g
 
d
a
t
e
s
 

a
n
d
 
t
i
m
e
s
 
o
f
 
a
p
p
l
i
c
a
t
i
o
n
.
 
 
I
n
c
l
u
d
e
 
t
h
e
 
h
e
r
b
i
c
i
d
e
 
t
r
a
d
e
 
n
a
m
e
,
 
E
P
A
 

r
e
g
i
s
t
r
a
t
i
o
n
 
n
u
m
b
e
r
,
 
c
h
e
m
i
c
a
l
 
c
o
m
p
o
s
i
t
i
o
n
,
 
f
o
r
m
u
l
a
t
i
o
n
,
 
a
p
p
l
i
c
a
t
i
o
n
 
r
a
t
e
 

o
f
 
a
c
t
i
v
e
 
i
n
g
r
e
d
i
e
n
t
s
,
 
m
e
t
h
o
d
 
o
f
 
a
p
p
l
i
c
a
t
i
o
n
,
 
a
r
e
a
 
o
r
 
v
o
l
u
m
e
 
t
r
e
a
t
e
d
,
 
a
n
d
 

a
m
o
u
n
t
 
a
p
p
l
i
e
d
.
 
 
I
n
c
l
u
d
e
 
a
 
c
o
p
y
 
o
f
 
t
h
e
 
p
e
s
t
i
c
i
d
e
 
a
p
p
l
i
c
a
t
o
r
 
c
e
r
t
i
f
i
c
a
t
e
s
.

3
.
1
.
2
 
 
 
P
r
o
t
e
c
t
i
o
n

3
.
1
.
2
.
1
 
 
 
R
o
a
d
s
 
a
n
d
 
W
a
l
k
s

K
e
e
p
 
r
o
a
d
s
 
a
n
d
 
w
a
l
k
s
 
f
r
e
e
 
o
f
 
d
i
r
t
 
a
n
d
 
d
e
b
r
i
s
 
a
t
 
a
l
l
 
t
i
m
e
s
.

3
.
1
.
2
.
2
 
 
 
T
r
e
e
s
,
 
S
h
r
u
b
s
,
 
a
n
d
 
E
x
i
s
t
i
n
g
 
F
a
c
i
l
i
t
i
e
s

P
r
o
v
i
d
e
 
p
r
o
t
e
c
t
i
o
n
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
5
7
 
1
9
 
T
E
M
P
O
R
A
R
Y
 

E
N
V
I
R
O
N
M
E
N
T
A
L
 
C
O
N
T
R
O
L
S
.
 
 
P
r
o
t
e
c
t
 
t
r
e
e
s
 
a
n
d
 
v
e
g
e
t
a
t
i
o
n
 
t
o
 
b
e
 
l
e
f
t
 
s
t
a
n
d
i
n
g
 

f
r
o
m
 
d
a
m
a
g
e
 
i
n
c
i
d
e
n
t
 
t
o
 
c
l
e
a
r
i
n
g
,
 
g
r
u
b
b
i
n
g
,
 
a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
p
e
r
a
t
i
o
n
s
 
b
y
 

t
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
b
a
r
r
i
e
r
s
 
o
r
 
b
y
 
s
u
c
h
 
o
t
h
e
r
 
m
e
a
n
s
 
a
s
 
t
h
e
 
c
i
r
c
u
m
s
t
a
n
c
e
s
 

r
e
q
u
i
r
e
.

3
.
1
.
2
.
3
 
 
 
U
t
i
l
i
t
y
 
L
i
n
e
s

P
r
o
t
e
c
t
 
e
x
i
s
t
i
n
g
 
u
t
i
l
i
t
y
 
l
i
n
e
s
 
t
h
a
t
 
a
r
e
 
i
n
d
i
c
a
t
e
d
 
t
o
 
r
e
m
a
i
n
 
f
r
o
m
 
d
a
m
a
g
e
.
 
 

N
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
i
m
m
e
d
i
a
t
e
l
y
 
o
f
 
d
a
m
a
g
e
 
t
o
 
o
r
 
a
n
 
e
n
c
o
u
n
t
e
r
 

w
i
t
h
 
a
n
 
u
n
k
n
o
w
n
 
e
x
i
s
t
i
n
g
 
u
t
i
l
i
t
y
 
l
i
n
e
.
 
 
T
h
e
 
C
o
n
t
r
a
c
t
o
r
 
i
s
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 

t
h
e
 
r
e
p
a
i
r
 
o
f
 
d
a
m
a
g
e
 
t
o
 
e
x
i
s
t
i
n
g
 
u
t
i
l
i
t
y
 
l
i
n
e
s
 
t
h
a
t
 
a
r
e
 
i
n
d
i
c
a
t
e
d
 
o
r
 
m
a
d
e
 

k
n
o
w
n
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
p
r
i
o
r
 
t
o
 
s
t
a
r
t
 
o
f
 
c
l
e
a
r
i
n
g
 
a
n
d
 
g
r
u
b
b
i
n
g
 

o
p
e
r
a
t
i
o
n
s
.
 
 
W
h
e
n
 
u
t
i
l
i
t
y
 
l
i
n
e
s
 
w
h
i
c
h
 
a
r
e
 
t
o
 
b
e
 
r
e
m
o
v
e
d
 
a
r
e
 
e
n
c
o
u
n
t
e
r
e
d
 

w
i
t
h
i
n
 
t
h
e
 
a
r
e
a
 
o
f
 
o
p
e
r
a
t
i
o
n
s
,
 
n
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
i
n
 
a
m
p
l
e
 

t
i
m
e
 
t
o
 
m
i
n
i
m
i
z
e
 
i
n
t
e
r
r
u
p
t
i
o
n
 
o
f
 
t
h
e
 
s
e
r
v
i
c
e
.
 
 
R
e
f
e
r
 
t
o
 
S
e
c
t
i
o
n
 
0
1
 
3
0
 
0
0
 

A
D
M
I
N
I
S
T
R
A
T
I
V
E
 
R
E
Q
U
I
R
E
M
E
N
T
S
 
a
n
d
 
S
e
c
t
i
o
n
 
0
1
 
5
7
 
1
9
 
T
E
M
P
O
R
A
R
Y
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 

C
O
N
T
R
O
L
S
 
f
o
r
 
a
d
d
i
t
i
o
n
a
l
 
u
t
i
l
i
t
y
 
p
r
o
t
e
c
t
i
o
n
.

3
.
2
 
 
 
A
p
p
l
i
c
a
t
i
o
n

3
.
2
.
1
 
 
 
H
e
r
b
i
c
i
d
e
 
A
p
p
l
i
c
a
t
i
o
n

A
d
h
e
r
e
 
t
o
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
 
a
s
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
 
c
o
n
c
e
r
n
i
n
g
 

h
a
n
d
l
i
n
g
 
a
n
d
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
h
e
r
b
i
c
i
d
e
.

3
.
2
.
1
.
1
 
 
 
C
l
e
a
n
 
U
p
,
 
D
i
s
p
o
s
a
l
,
 
A
n
d
 
P
r
o
t
e
c
t
i
o
n

O
n
c
e
 
a
p
p
l
i
c
a
t
i
o
n
 
h
a
s
 
b
e
e
n
 
c
o
m
p
l
e
t
e
d
,
 
p
r
o
c
e
e
d
 
w
i
t
h
 
c
l
e
a
n
 
u
p
 
a
n
d
 
p
r
o
t
e
c
t
i
o
n
 

o
f
 
t
h
e
 
s
i
t
e
 
w
i
t
h
o
u
t
 
d
e
l
a
y
.
 
 
C
l
e
a
n
 
t
h
e
 
s
i
t
e
 
o
f
 
a
l
l
 
m
a
t
e
r
i
a
l
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 

t
h
e
 
t
r
e
a
t
m
e
n
t
 
m
e
a
s
u
r
e
s
,
 
a
c
c
o
r
d
i
n
g
 
t
o
 
l
a
b
e
l
 
i
n
s
t
r
u
c
t
i
o
n
s
,
 
a
n
d
 
a
s
 

i
n
d
i
c
a
t
e
d
.
 
 
R
e
m
o
v
e
 
a
n
d
 
d
i
s
p
o
s
e
 
o
f
 
e
x
c
e
s
s
 
a
n
d
 
w
a
s
t
e
 
m
a
t
e
r
i
a
l
 
o
f
f
 
G
o
v
e
r
n
m
e
n
t
 

p
r
o
p
e
r
t
y
.

3
.
2
.
1
.
1
.
1
 
 
 
D
i
s
p
o
s
a
l
 
o
f
 
H
e
r
b
i
c
i
d
e

D
i
s
p
o
s
e
 
o
f
 
r
e
s
i
d
u
a
l
 
h
e
r
b
i
c
i
d
e
s
 
a
n
d
 
c
o
n
t
a
i
n
e
r
s
 
o
f
f
 
G
o
v
e
r
n
m
e
n
t
 
p
r
o
p
e
r
t
y
,
 
a
n
d
 

i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
a
p
p
r
o
v
e
d
 
d
i
s
p
o
s
a
l
 
p
l
a
n
,
 
l
a
b
e
l
 
i
n
s
t
r
u
c
t
i
o
n
s
 
a
n
d
 
E
P
A
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E
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O
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3
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1
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0
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P
a
g
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

r
e
q
u
i
r
e
m
e
n
t
s
.

3
.
3
 
 
 
C
L
E
A
R
I
N
G

C
l
e
a
r
i
n
g
 
s
h
a
l
l
 
c
o
n
s
i
s
t
 
o
f
 
t
h
e
 
f
e
l
l
i
n
g
,
 
t
r
i
m
m
i
n
g
,
 
a
n
d
 
c
u
t
t
i
n
g
 
o
f
 
t
r
e
e
s
 
i
n
t
o
 

s
e
c
t
i
o
n
s
 
a
n
d
 
t
h
e
 
s
a
t
i
s
f
a
c
t
o
r
y
 
d
i
s
p
o
s
a
l
 
o
f
 
t
h
e
 
t
r
e
e
s
 
a
n
d
 
o
t
h
e
r
 
v
e
g
e
t
a
t
i
o
n
 

d
e
s
i
g
n
a
t
e
d
 
f
o
r
 
r
e
m
o
v
a
l
,
 
i
n
c
l
u
d
i
n
g
 
d
o
w
n
e
d
 
t
i
m
b
e
r
,
 
s
n
a
g
s
,
 
b
r
u
s
h
,
 
a
n
d
 
r
u
b
b
i
s
h
 

o
c
c
u
r
r
i
n
g
 
w
i
t
h
i
n
 
t
h
e
 
a
r
e
a
s
 
t
o
 
b
e
 
c
l
e
a
r
e
d
.
 
 
C
l
e
a
r
i
n
g
 
s
h
a
l
l
 
a
l
s
o
 
i
n
c
l
u
d
e
 
t
h
e
 

r
e
m
o
v
a
l
 
a
n
d
 
d
i
s
p
o
s
a
l
 
o
f
 
s
t
r
u
c
t
u
r
e
s
 
t
h
a
t
 
o
b
t
r
u
d
e
,
 
e
n
c
r
o
a
c
h
 
u
p
o
n
,
 
o
r
 

o
t
h
e
r
w
i
s
e
 
o
b
s
t
r
u
c
t
 
t
h
e
 
w
o
r
k
.
 
 
T
r
e
e
s
,
 
s
t
u
m
p
s
,
 
r
o
o
t
s
,
 
b
r
u
s
h
,
 
a
n
d
 
o
t
h
e
r
 

v
e
g
e
t
a
t
i
o
n
 
i
n
 
a
r
e
a
s
 
t
o
 
b
e
 
c
l
e
a
r
e
d
 
s
h
a
l
l
 
b
e
 
c
u
t
 
o
f
f
 
f
l
u
s
h
 
w
i
t
h
 
o
r
 
b
e
l
o
w
 
t
h
e
 

o
r
i
g
i
n
a
l
 
g
r
o
u
n
d
 
s
u
r
f
a
c
e
,
 
e
x
c
e
p
t
 
s
u
c
h
 
t
r
e
e
s
 
a
n
d
 
v
e
g
e
t
a
t
i
o
n
 
a
s
 
m
a
y
 
b
e
 

i
n
d
i
c
a
t
e
d
 
o
r
 
d
i
r
e
c
t
e
d
 
t
o
 
b
e
 
l
e
f
t
 
s
t
a
n
d
i
n
g
.
 
 
T
r
e
e
s
 
d
e
s
i
g
n
a
t
e
d
 
t
o
 
b
e
 
l
e
f
t
 

s
t
a
n
d
i
n
g
 
w
i
t
h
i
n
 
t
h
e
 
c
l
e
a
r
e
d
 
a
r
e
a
s
 
s
h
a
l
l
 
b
e
 
t
r
i
m
m
e
d
 
o
f
 
d
e
a
d
 
b
r
a
n
c
h
e
s
 
1
-
1
/
2
 

i
n
c
h
e
s
 
o
r
 
m
o
r
e
 
i
n
 
d
i
a
m
e
t
e
r
 
a
n
d
 
s
h
a
l
l
 
b
e
 
t
r
i
m
m
e
d
 
o
f
 
a
l
l
 
b
r
a
n
c
h
e
s
 
t
h
e
 

h
e
i
g
h
t
s
 
i
n
d
i
c
a
t
e
d
 
o
r
 
d
i
r
e
c
t
e
d
.
 
 
L
i
m
b
s
 
a
n
d
 
b
r
a
n
c
h
e
s
 
t
o
 
b
e
 
t
r
i
m
m
e
d
 
s
h
a
l
l
 
b
e
 

n
e
a
t
l
y
 
c
u
t
 
c
l
o
s
e
 
t
o
 
t
h
e
 
b
o
l
e
 
o
f
 
t
h
e
 
t
r
e
e
 
o
r
 
m
a
i
n
 
b
r
a
n
c
h
e
s
.
 
 
C
u
t
s
 
m
o
r
e
 
t
h
a
n
 

1
-
1
/
2
 
i
n
c
h
e
s
 
i
n
 
d
i
a
m
e
t
e
r
 
s
h
a
l
l
 
b
e
 
p
a
i
n
t
e
d
 
w
i
t
h
 
a
n
 
a
p
p
r
o
v
e
d
 
t
r
e
e
-
w
o
u
n
d
 

p
a
i
n
t
.
 
 
A
p
p
l
y
 
h
e
r
b
i
c
i
d
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
l
a
b
e
l
 
t
o
 
t
h
e
 

t
o
p
 
s
u
r
f
a
c
e
 
o
f
 
s
t
u
m
p
s
 
d
e
s
i
g
n
a
t
e
d
 
n
o
t
 
t
o
 
b
e
 
r
e
m
o
v
e
d
.

3
.
3
.
1
 
 
 
T
r
e
e
 
R
e
m
o
v
a
l

W
h
e
r
e
 
i
n
d
i
c
a
t
e
d
 
o
r
 
d
i
r
e
c
t
e
d
,
 
t
r
e
e
s
 
a
n
d
 
s
t
u
m
p
s
 
t
h
a
t
 
a
r
e
 
d
e
s
i
g
n
a
t
e
d
 
a
s
 
t
r
e
e
s
 

s
h
a
l
l
 
b
e
 
r
e
m
o
v
e
d
 
f
r
o
m
 
a
r
e
a
s
 
o
u
t
s
i
d
e
 
t
h
o
s
e
 
a
r
e
a
s
 
d
e
s
i
g
n
a
t
e
d
 
f
o
r
 
c
l
e
a
r
i
n
g
 

a
n
d
 
g
r
u
b
b
i
n
g
.
 
 
T
h
i
s
 
w
o
r
k
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
t
h
e
 
f
e
l
l
i
n
g
 
o
f
 
s
u
c
h
 
t
r
e
e
s
 
a
n
d
 
t
h
e
 

r
e
m
o
v
a
l
 
o
f
 
t
h
e
i
r
 
s
t
u
m
p
s
 
a
n
d
 
r
o
o
t
s
 
a
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
p
a
r
a
g
r
a
p
h
 
G
R
U
B
B
I
N
G
.
 
 

T
r
e
e
s
 
s
h
a
l
l
 
b
e
 
d
i
s
p
o
s
e
d
 
o
f
 
a
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
p
a
r
a
g
r
a
p
h
 
D
I
S
P
O
S
A
L
 
O
F
 
M
A
T
E
R
I
A
L
S
.

3
.
3
.
2
 
 
 
P
r
u
n
i
n
g

P
r
u
n
e
 
t
r
e
e
s
 
d
e
s
i
g
n
a
t
e
d
 
t
o
 
b
e
 
l
e
f
t
 
s
t
a
n
d
i
n
g
 
w
i
t
h
i
n
 
t
h
e
 
c
l
e
a
r
e
d
 
a
r
e
a
s
 
o
f
 

d
e
a
d
 
b
r
a
n
c
h
e
s
 
1
-
1
/
2
 
i
n
c
h
e
s
 
o
r
 
m
o
r
e
 
i
n
 
d
i
a
m
e
t
e
r
;
 
a
n
d
 
t
r
i
m
 
b
r
a
n
c
h
e
s
 
t
o
 

h
e
i
g
h
t
s
 
a
n
d
 
i
n
 
a
 
m
a
n
n
e
r
 
a
s
 
i
n
d
i
c
a
t
e
d
.
 
 
N
e
a
t
l
y
 
c
u
t
 
l
i
m
b
s
 
a
n
d
 
b
r
a
n
c
h
e
s
 
t
o
 
b
e
 

t
r
i
m
m
e
d
 
c
l
o
s
e
 
t
o
 
t
h
e
 
b
o
l
e
 
o
f
 
t
h
e
 
t
r
e
e
 
o
r
 
m
a
i
n
 
b
r
a
n
c
h
e
s
.
 
 
P
a
i
n
t
 
c
u
t
s
 
m
o
r
e
 

t
h
a
n
 
1
-
1
/
4
 
i
n
c
h
e
s
 
i
n
 
d
i
a
m
e
t
e
r
 
w
i
t
h
 
a
n
 
a
p
p
r
o
v
e
d
 
t
r
e
e
 
w
o
u
n
d
 
p
a
i
n
t
.

3
.
3
.
3
 
 
 
G
r
u
b
b
i
n
g

G
r
u
b
b
i
n
g
 
c
o
n
s
i
s
t
s
 
o
f
 
t
h
e
 
r
e
m
o
v
a
l
 
a
n
d
 
d
i
s
p
o
s
a
l
 
o
f
 
s
t
u
m
p
s
,
 
r
o
o
t
s
 
l
a
r
g
e
r
 
t
h
a
n
 

3
 
i
n
c
h
e
s
 
i
n
 
d
i
a
m
e
t
e
r
,
 
a
n
d
 
m
a
t
t
e
d
 
r
o
o
t
s
 
f
r
o
m
 
t
h
e
 
d
e
s
i
g
n
a
t
e
d
 
g
r
u
b
b
i
n
g
 

a
r
e
a
s
.
 
 
R
e
m
o
v
e
 
m
a
t
e
r
i
a
l
 
t
o
 
b
e
 
g
r
u
b
b
e
d
,
 
t
o
g
e
t
h
e
r
 
w
i
t
h
 
l
o
g
s
 
a
n
d
 
o
t
h
e
r
 

o
r
g
a
n
i
c
 
o
r
 
m
e
t
a
l
l
i
c
 
d
e
b
r
i
s
 
n
o
t
 
s
u
i
t
a
b
l
e
 
f
o
r
 
f
o
u
n
d
a
t
i
o
n
 
p
u
r
p
o
s
e
s
,
 
t
o
 
a
 

d
e
p
t
h
 
o
f
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
1
8
 
i
n
c
h
e
s
 
b
e
l
o
w
 
t
h
e
 
o
r
i
g
i
n
a
l
 
s
u
r
f
a
c
e
 
l
e
v
e
l
 
o
f
 
t
h
e
 

g
r
o
u
n
d
 
i
n
 
a
r
e
a
s
 
i
n
d
i
c
a
t
e
d
 
t
o
 
b
e
 
g
r
u
b
b
e
d
 
a
n
d
 
i
n
 
a
r
e
a
s
 
i
n
d
i
c
a
t
e
d
 
a
s
 

c
o
n
s
t
r
u
c
t
i
o
n
 
a
r
e
a
s
 
u
n
d
e
r
 
t
h
i
s
 
c
o
n
t
r
a
c
t
,
 
s
u
c
h
 
a
s
 
a
r
e
a
s
 
f
o
r
 
b
u
i
l
d
i
n
g
s
,
 
a
n
d
 

a
r
e
a
s
 
t
o
 
b
e
 
p
a
v
e
d
.
 
 
F
i
l
l
 
d
e
p
r
e
s
s
i
o
n
s
 
m
a
d
e
 
b
y
 
g
r
u
b
b
i
n
g
 
w
i
t
h
 
s
u
i
t
a
b
l
e
 

m
a
t
e
r
i
a
l
 
a
n
d
 
c
o
m
p
a
c
t
 
t
o
 
m
a
k
e
 
t
h
e
 
s
u
r
f
a
c
e
 
c
o
n
f
o
r
m
 
w
i
t
h
 
t
h
e
 
o
r
i
g
i
n
a
l
 

a
d
j
a
c
e
n
t
 
s
u
r
f
a
c
e
 
o
f
 
t
h
e
 
g
r
o
u
n
d
.

3
.
4
 
 
 
D
I
S
P
O
S
A
L
 
O
F
 
M
A
T
E
R
I
A
L
S

3
.
4
.
1
 
 
 
S
a
l
e
a
b
l
e
 
T
i
m
b
e
r

A
l
l
 
t
i
m
b
e
r
 
o
n
 
t
h
e
 
p
r
o
j
e
c
t
 
s
i
t
e
 
n
o
t
e
d
 
f
o
r
 
c
l
e
a
r
i
n
g
 
a
n
d
 
g
r
u
b
b
i
n
g
 
s
h
a
l
l
 

b
e
c
o
m
e
 
t
h
e
 
p
r
o
p
e
r
t
y
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
,
 
a
n
d
 
s
h
a
l
l
 
b
e
 
r
e
m
o
v
e
d
 
f
r
o
m
 
t
h
e
 

p
r
o
j
e
c
t
 
s
i
t
e
 
a
n
d
 
d
i
s
p
o
s
e
d
 
o
f
 
o
f
f
 
s
t
a
t
i
o
n
s
.
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4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
4
.
2
 
 
 
N
o
n
s
a
l
e
a
b
l
e
 
M
a
t
e
r
i
a
l
s

W
r
i
t
t
e
n
 
p
e
r
m
i
s
s
i
o
n
 
t
o
 
d
i
s
p
o
s
e
 
o
f
 
s
u
c
h
 
p
r
o
d
u
c
t
s
 
o
n
 
p
r
i
v
a
t
e
 
p
r
o
p
e
r
t
y
 
s
h
a
l
l
 

b
e
 
f
i
l
e
d
 
w
i
t
h
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.
 
 
L
o
g
s
,
 
s
t
u
m
p
s
,
 
r
o
o
t
s
,
 
b
r
u
s
h
,
 
r
o
t
t
e
n
 

w
o
o
d
,
 
a
n
d
 
o
t
h
e
r
 
r
e
f
u
s
e
 
f
r
o
m
 
t
h
e
 
c
l
e
a
r
i
n
g
 
a
n
d
 
g
r
u
b
b
i
n
g
 
o
p
e
r
a
t
i
o
n
s
,
 
e
x
c
e
p
t
 

f
o
r
 
s
a
l
a
b
l
e
 
t
i
m
b
e
r
,
 
s
h
a
l
l
 
b
e
 
d
i
s
p
o
s
e
d
 
o
f
 
o
u
t
s
i
d
e
 
t
h
e
 
l
i
m
i
t
s
 
o
f
 

G
o
v
e
r
n
m
e
n
t
-
c
o
n
t
r
o
l
l
e
d
 
l
a
n
d
 
a
t
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
,
 
e
x
c
e
p
t
 
w
h
e
n
 

o
t
h
e
r
w
i
s
e
 
d
i
r
e
c
t
e
d
 
i
n
 
w
r
i
t
i
n
g
.
 
 
S
u
c
h
 
d
i
r
e
c
t
i
v
e
 
w
i
l
l
 
s
t
a
t
e
 
t
h
e
 
c
o
n
d
i
t
i
o
n
s
 

c
o
v
e
r
i
n
g
 
t
h
e
 
d
i
s
p
o
s
a
l
 
o
f
 
s
u
c
h
 
p
r
o
d
u
c
t
s
 
a
n
d
 
w
i
l
l
 
a
l
s
o
 
s
t
a
t
e
 
t
h
e
 
a
r
e
a
s
 
i
n
 

w
h
i
c
h
 
t
h
e
y
 
m
a
y
 
b
e
 
p
l
a
c
e
d
.
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E
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
3
1
 
3
2
 
1
1

S
O
I
L
 
S
U
R
F
A
C
E
 
E
R
O
S
I
O
N
 
C
O
N
T
R
O
L

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
M
E
A
S
U
R
E
M
E
N
T
 
A
N
D
 
P
A
Y
M
E
N
T

1
.
1
.
1
 
 
 
M
e
a
s
u
r
e
m
e
n
t

M
e
a
s
u
r
e
m
e
n
t
 
f
o
r
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
i
t
e
m
s
 
s
h
a
l
l
 
b
e
 
a
s
 
i
n
d
i
c
a
t
e
d
 
o
n
 
t
h
e
 
B
i
d
 

T
a
b
l
e
 
a
n
d
 
s
t
a
t
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
1
 
2
2
 
0
0
 
M
E
A
S
U
R
E
M
E
N
T
 
A
N
D
 
P
A
Y
M
E
N
T
.

1
.
1
.
2
 
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
w
i
l
l
 
c
o
n
s
t
i
t
u
t
e
 
f
u
l
l
 
c
o
m
p
e
n
s
a
t
i
o
n
 
f
o
r
 
a
l
l
 
l
a
b
o
r
,
 
e
q
u
i
p
m
e
n
t
,
 
t
o
o
l
s
,
 

s
u
p
p
l
i
e
s
,
 
a
n
d
 
i
n
c
i
d
e
n
t
a
l
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
i
m
p
l
e
m
e
n
t
 
o
r
 
i
n
s
t
a
l
l
 
e
a
c
h
 
e
r
o
s
i
o
n
 

c
o
n
t
r
o
l
 
f
e
a
t
u
r
e
.

1
.
2
 
 
 
S
U
M
M
A
R
Y

T
h
e
 
w
o
r
k
 
c
o
n
s
i
s
t
s
 
o
f
 
f
u
r
n
i
s
h
i
n
g
 
a
n
d
 
i
n
s
t
a
l
l
i
n
g
 
t
e
m
p
o
r
a
r
y
 
a
n
d
 
p
e
r
m
a
n
e
n
t
 

s
o
i
l
 
s
u
r
f
a
c
e
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
m
a
t
e
r
i
a
l
s
 
t
o
 
p
r
e
v
e
n
t
 
t
h
e
 
p
o
l
l
u
t
i
o
n
 
o
f
 
a
i
r
,
 

w
a
t
e
r
,
 
a
n
d
 
l
a
n
d
,
 
i
n
c
l
u
d
i
n
g
 
f
i
n
e
 
g
r
a
d
i
n
g
,
 
b
l
a
n
k
e
t
i
n
g
,
 
s
t
a
p
l
i
n
g
,
 
m
u
l
c
h
i
n
g
,
 

v
e
g
e
t
a
t
i
v
e
 
m
e
a
s
u
r
e
s
,
 
s
t
r
u
c
t
u
r
a
l
 
m
e
a
s
u
r
e
s
,
 
a
n
d
 
m
i
s
c
e
l
l
a
n
e
o
u
s
 
r
e
l
a
t
e
d
 
w
o
r
k
,
 

w
i
t
h
i
n
 
p
r
o
j
e
c
t
 
l
i
m
i
t
s
 
a
n
d
 
i
n
 
a
r
e
a
s
 
o
u
t
s
i
d
e
 
t
h
e
 
p
r
o
j
e
c
t
 
l
i
m
i
t
s
 
w
h
e
r
e
 
t
h
e
 

s
o
i
l
 
s
u
r
f
a
c
e
 
i
s
 
d
i
s
t
u
r
b
e
d
 
f
r
o
m
 
w
o
r
k
 
u
n
d
e
r
 
t
h
i
s
 
C
o
n
t
r
a
c
t
 
a
t
 
t
h
e
 
d
e
s
i
g
n
a
t
e
d
 

l
o
c
a
t
i
o
n
s
.
 
 
T
h
i
s
 
w
o
r
k
 
i
n
c
l
u
d
e
s
 
a
l
l
 
n
e
c
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a
i
n
i
n
g
 
a
n
d
 

e
x
p
e
r
i
e
n
c
e
 
i
n
s
t
a
l
l
i
n
g
 
t
h
e
 
m
a
t
e
r
i
a
l
.
 
 
S
u
b
m
i
t
 
t
h
e
 
i
n
s
t
a
l
l
e
r
'
s
 
c
o
m
p
a
n
y
 
n
a
m
e
 

a
n
d
 
a
d
d
r
e
s
s
,
 
a
n
d
/
o
r
 
c
e
r
t
i
f
i
c
a
t
i
o
n
.

S
E
C
T
I
O
N
 
3
1
 
3
2
 
1
1
 
 
P
a
g
e
 
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
5
.
2
 
 
 
E
r
o
s
i
o
n
 
P
o
t
e
n
t
i
a
l

A
s
s
e
s
s
 
p
o
t
e
n
t
i
a
l
 
e
f
f
e
c
t
s
 
o
f
 
s
o
i
l
 
m
a
n
a
g
e
m
e
n
t
 
p
r
a
c
t
i
c
e
s
 
o
n
 
s
o
i
l
 
l
o
s
s
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
D
6
6
2
9
.
 
 
A
s
s
e
s
s
 
e
r
o
d
i
b
i
l
i
t
y
 
o
f
 
s
o
i
l
 
w
i
t
h
 
d
o
m
i
n
a
n
t
 
s
o
i
l
 

s
t
r
u
c
t
u
r
e
 
l
e
s
s
 
t
h
a
n
 
2
.
8
 
t
o
 
3
.
1
 
i
n
c
h
e
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
D
5
8
5
2
.

1
.
5
.
3
 
 
 
S
u
b
s
t
i
t
u
t
i
o
n
s

S
u
b
s
t
i
t
u
t
i
o
n
s
 
w
i
l
l
 
n
o
t
 
b
e
 
a
l
l
o
w
e
d
 
w
i
t
h
o
u
t
 
w
r
i
t
t
e
n
 
r
e
q
u
e
s
t
 
a
n
d
 
a
p
p
r
o
v
a
l
 

f
r
o
m
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

1
.
6
 
 
 
D
E
L
I
V
E
R
Y
,
 
S
T
O
R
A
G
E
,
 
A
N
D
 
H
A
N
D
L
I
N
G

P
r
i
o
r
 
t
o
 
d
e
l
i
v
e
r
y
 
o
f
 
m
a
t
e
r
i
a
l
s
,
 
s
u
b
m
i
t
 
c
e
r
t
i
f
i
c
a
t
e
s
 
o
f
 
c
o
m
p
l
i
a
n
c
e
 

a
t
t
e
s
t
i
n
g
 
t
h
a
t
 
m
a
t
e
r
i
a
l
s
 
m
e
e
t
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 
r
e
q
u
i
r
e
m
e
n
t
s
.
 
 
S
t
o
r
e
 
m
a
t
e
r
i
a
l
s
 

i
n
 
d
e
s
i
g
n
a
t
e
d
 
a
r
e
a
s
 
a
n
d
 
a
s
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
 
p
r
o
t
e
c
t
e
d
 
f
r
o
m
 

t
h
e
 
e
l
e
m
e
n
t
s
,
 
d
i
r
e
c
t
 
e
x
p
o
s
u
r
e
,
 
a
n
d
 
d
a
m
a
g
e
.
 
 
D
o
 
n
o
t
 
d
r
o
p
 
c
o
n
t
a
i
n
e
r
s
 
f
r
o
m
 

t
r
u
c
k
s
.
 
 
M
a
t
e
r
i
a
l
 
m
u
s
t
 
b
e
 
f
r
e
e
 
o
f
 
d
e
f
e
c
t
s
 
t
h
a
t
 
w
o
u
l
d
 
v
o
i
d
 
r
e
q
u
i
r
e
d
 

p
e
r
f
o
r
m
a
n
c
e
 
o
r
 
w
a
r
r
a
n
t
y
.
 
 
D
e
l
i
v
e
r
 
g
e
o
s
y
n
t
h
e
t
i
c
 
b
i
n
d
e
r
s
 
a
n
d
 
s
y
n
t
h
e
t
i
c
 
s
o
i
l
 

b
i
n
d
e
r
s
 
i
n
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
o
r
i
g
i
n
a
l
 
s
e
a
l
e
d
 
c
o
n
t
a
i
n
e
r
s
 
a
n
d
 
s
t
o
r
e
d
 
i
n
 
a
 

s
e
c
u
r
e
 
a
r
e
a
.

a
.
 
 
F
u
r
n
i
s
h
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
b
l
a
n
k
e
t
s
 
a
n
d
 
g
e
o
t
e
x
t
i
l
e
 
f
a
b
r
i
c
 
i
n
 
r
o
l
l
s
 
w
i
t
h
 

s
u
i
t
a
b
l
e
 
w
r
a
p
p
i
n
g
 
t
o
 
p
r
o
t
e
c
t
 
a
g
a
i
n
s
t
 
m
o
i
s
t
u
r
e
 
a
n
d
 
e
x
t
e
n
d
e
d
 
u
l
t
r
a
v
i
o
l
e
t
 

e
x
p
o
s
u
r
e
 
p
r
i
o
r
 
t
o
 
p
l
a
c
e
m
e
n
t
.
 
 
L
a
b
e
l
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
b
l
a
n
k
e
t
 
a
n
d
 

g
e
o
t
e
x
t
i
l
e
 
f
a
b
r
i
c
 
r
o
l
l
s
 
t
o
 
p
r
o
v
i
d
e
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
s
u
f
f
i
c
i
e
n
t
 
f
o
r
 

i
n
v
e
n
t
o
r
y
 
a
n
d
 
q
u
a
l
i
t
y
 
c
o
n
t
r
o
l
 
p
u
r
p
o
s
e
s
.

b
.
 
 
A
l
l
 
s
y
n
t
h
e
t
i
c
 
g
r
i
d
s
,
 
s
y
n
t
h
e
t
i
c
 
s
h
e
e
t
s
,
 
a
n
d
 
a
r
t
i
c
u
l
a
t
i
n
g
 
c
e
l
l
u
l
a
r
 

c
o
n
c
r
e
t
e
 
b
l
o
c
k
 
g
r
i
d
s
 
m
u
s
t
 
b
e
 
s
o
u
n
d
 
a
n
d
 
f
r
e
e
 
o
f
 
d
e
f
e
c
t
s
 
t
h
a
t
 
w
o
u
l
d
 

i
n
t
e
r
f
e
r
e
 
w
i
t
h
 
t
h
e
 
p
r
o
p
e
r
 
p
l
a
c
i
n
g
 
o
f
 
t
h
e
 
b
l
o
c
k
 
o
r
 
i
m
p
a
i
r
 
t
h
e
 
s
t
r
e
n
g
t
h
 

o
r
 
p
e
r
m
a
n
e
n
c
e
 
o
f
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
M
i
n
o
r
 
c
r
a
c
k
s
 
i
n
 
s
y
n
t
h
e
t
i
c
 
g
r
i
d
s
 

a
n
d
 
c
o
n
c
r
e
t
e
 
c
e
l
l
u
l
a
r
 
b
l
o
c
k
,
 
i
n
c
i
d
e
n
t
a
l
 
t
o
 
t
h
e
 
u
s
u
a
l
 
m
e
t
h
o
d
s
 
o
f
 

m
a
n
u
f
a
c
t
u
r
e
,
 
o
r
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
s
t
a
n
d
a
r
d
 
m
e
t
h
o
d
s
 
o
f
 
h
a
n
d
l
i
n
g
 
i
n
 

s
h
i
p
m
e
n
t
 
a
n
d
 
d
e
l
i
v
e
r
y
,
 
w
i
l
l
 
n
o
t
 
b
e
 
d
e
e
m
e
d
 
g
r
o
u
n
d
s
 
f
o
r
 
r
e
j
e
c
t
i
o
n
.

c
.
 
 
I
n
s
p
e
c
t
 
s
e
e
d
 
u
p
o
n
 
a
r
r
i
v
a
l
 
a
t
 
t
h
e
 
j
o
b
s
i
t
e
 
f
o
r
 
c
o
n
f
o
r
m
i
t
y
 
t
o
 
s
p
e
c
i
e
s
 
a
n
d
 

q
u
a
l
i
t
y
.
 
 
S
e
e
d
 
t
h
a
t
 
i
s
 
w
e
t
,
 
m
o
l
d
y
,
 
o
r
 
b
e
a
r
s
 
a
 
t
e
s
t
 
d
a
t
e
 
f
i
v
e
 
m
o
n
t
h
s
 
o
r
 

o
l
d
e
r
,
 
m
u
s
t
 
b
e
 
r
e
j
e
c
t
e
d
.

1
.
7
 
 
 
S
C
H
E
D
U
L
I
N
G

S
u
b
m
i
t
 
a
 
c
o
n
s
t
r
u
c
t
i
o
n
 
w
o
r
k
 
s
e
q
u
e
n
c
e
 
s
c
h
e
d
u
l
e
,
 
w
i
t
h
 
t
h
e
 
a
p
p
r
o
v
e
d
 
E
r
o
s
i
o
n
 

a
n
d
 
S
e
d
i
m
e
n
t
 
C
o
n
t
r
o
l
 
P
l
a
n
 
a
 
m
i
n
i
m
u
m
 
o
f
 
3
0
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
s
t
a
r
t
 
o
f
 

c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
T
h
e
 
E
r
o
s
i
o
n
 
a
n
d
 
S
e
d
i
m
e
n
t
 
C
o
n
t
r
o
l
 
P
l
a
n
 
s
h
a
l
l
 
b
e
 
p
r
e
p
a
r
e
d
 
a
n
d
 

s
u
b
m
i
t
t
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
r
e
q
u
i
r
e
m
e
n
t
s
 
d
e
f
i
n
e
d
 
i
n
 
S
e
c
t
i
o
n
 
0
1
 
5
7
 
1
9
 

T
E
M
P
O
R
A
R
Y
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 
C
O
N
T
R
O
L
S
.
 
 
T
h
e
 
w
o
r
k
 
s
c
h
e
d
u
l
e
 
m
u
s
t
 
c
o
o
r
d
i
n
a
t
e
 
t
h
e
 

t
i
m
i
n
g
 
o
f
 
l
a
n
d
 
d
i
s
t
u
r
b
i
n
g
 
a
c
t
i
v
i
t
i
e
s
 
w
i
t
h
 
t
h
e
 
p
r
o
v
i
s
i
o
n
 
o
f
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 

m
e
a
s
u
r
e
s
 
t
o
 
r
e
d
u
c
e
 
o
n
-
s
i
t
e
 
e
r
o
s
i
o
n
 
a
n
d
 
o
f
f
-
s
i
t
e
 
s
e
d
i
m
e
n
t
a
t
i
o
n
.
 
 
C
o
o
r
d
i
n
a
t
e
 

i
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
t
e
m
p
o
r
a
r
y
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
f
e
a
t
u
r
e
s
 
w
i
t
h
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 

o
f
 
p
e
r
m
a
n
e
n
t
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
f
e
a
t
u
r
e
s
 
t
o
 
a
s
s
u
r
e
 
e
f
f
e
c
t
i
v
e
 
a
n
d
 
c
o
n
t
i
n
u
o
u
s
 

c
o
n
t
r
o
l
 
o
f
 
e
r
o
s
i
o
n
,
 
p
o
l
l
u
t
i
o
n
,
 
a
n
d
 
s
e
d
i
m
e
n
t
 
d
e
p
o
s
i
t
i
o
n
.
 
 
I
n
c
l
u
d
e
 
a
 

v
e
g
e
t
a
t
i
v
e
 
p
l
a
n
 
w
i
t
h
 
p
l
a
n
t
i
n
g
 
a
n
d
 
s
e
e
d
i
n
g
 
d
a
t
e
s
 
a
n
d
 
f
e
r
t
i
l
i
z
e
r
,
 
l
i
m
e
,
 
a
n
d
 

m
u
l
c
h
i
n
g
 
r
a
t
e
s
.
 
 
D
i
s
t
r
i
b
u
t
e
 
c
o
p
i
e
s
 
o
f
 
t
h
e
 
w
o
r
k
 
s
c
h
e
d
u
l
e
 
a
n
d
 
e
r
o
s
i
o
n
 

c
o
n
t
r
o
l
 
p
l
a
n
 
t
o
 
s
i
t
e
 
s
u
b
c
o
n
t
r
a
c
t
o
r
s
.
 
 
A
d
d
r
e
s
s
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
t
h
e
 
E
r
o
s
i
o
n
 

a
n
d
 
S
e
d
i
m
e
n
t
 
C
o
n
t
r
o
l
 
P
l
a
n
:

a
.
 
 
S
t
a
t
e
m
e
n
t
 
o
f
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
a
n
d
 
s
t
o
r
m
w
a
t
e
r
 
c
o
n
t
r
o
l
 
o
b
j
e
c
t
i
v
e
s
.

S
E
C
T
I
O
N
 
3
1
 
3
2
 
1
1
 
 
P
a
g
e
 
5



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

b
.
 
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
e
m
p
o
r
a
r
y
 
a
n
d
 
p
e
r
m
a
n
e
n
t
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
,
 
s
t
o
r
m
w
a
t
e
r
 

c
o
n
t
r
o
l
,
 
a
n
d
 
a
i
r
 
p
o
l
l
u
t
i
o
n
 
c
o
n
t
r
o
l
 
m
e
a
s
u
r
e
s
 
t
o
 
b
e
 
i
m
p
l
e
m
e
n
t
e
d
 
o
n
 
s
i
t
e
.

c
.
 
 
D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
t
y
p
e
 
a
n
d
 
f
r
e
q
u
e
n
c
y
 
o
f
 
m
a
i
n
t
e
n
a
n
c
e
 
a
c
t
i
v
i
t
i
e
s
 

r
e
q
u
i
r
e
d
 
f
o
r
 
t
h
e
 
c
h
o
s
e
n
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
m
e
t
h
o
d
s
.

d
.
 
 
C
o
m
p
a
r
i
s
o
n
 
o
f
 
p
r
o
p
o
s
e
d
 
p
o
s
t
-
d
e
v
e
l
o
p
m
e
n
t
 
s
t
o
r
m
w
a
t
e
r
 
r
u
n
o
f
f
 
c
o
n
d
i
t
i
o
n
s
 

w
i
t
h
 
p
r
e
d
e
v
e
l
o
p
m
e
n
t
 
c
o
n
d
i
t
i
o
n
s
.

1
.
8
 
 
 
W
A
R
R
A
N
T
Y

E
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
m
a
t
e
r
i
a
l
 
m
u
s
t
 
h
a
v
e
 
a
 
w
a
r
r
a
n
t
y
 
f
o
r
 
u
s
e
 
a
n
d
 
d
u
r
a
b
l
e
 

c
o
n
d
i
t
i
o
n
 
f
o
r
 
p
r
o
j
e
c
t
 
s
p
e
c
i
f
i
c
 
i
n
s
t
a
l
l
a
t
i
o
n
s
.
 
 
T
e
m
p
o
r
a
r
y
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 

m
a
t
e
r
i
a
l
s
 
m
u
s
t
 
c
a
r
r
y
 
a
 
m
i
n
i
m
u
m
 
e
i
g
h
t
e
e
n
 
m
o
n
t
h
 
w
a
r
r
a
n
t
y
.
 
 
P
e
r
m
a
n
e
n
t
 
e
r
o
s
i
o
n
 

c
o
n
t
r
o
l
 
m
a
t
e
r
i
a
l
s
 
m
u
s
t
 
c
a
r
r
y
 
a
 
m
i
n
i
m
u
m
 
t
h
r
e
e
 
y
e
a
r
 
w
a
r
r
a
n
t
y
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

2
.
1
 
 
 
R
E
C
Y
C
L
E
D
 
P
L
A
S
T
I
C

S
u
b
m
i
t
 
i
n
d
i
v
i
d
u
a
l
 
c
o
m
p
o
n
e
n
t
 
a
n
d
 
a
s
s
e
m
b
l
e
d
 
u
n
i
t
 
s
t
r
u
c
t
u
r
a
l
 
i
n
t
e
g
r
i
t
y
 
t
e
s
t
 

r
e
s
u
l
t
s
;
 
c
r
e
e
p
 
t
o
l
e
r
a
n
c
e
;
 
d
e
f
l
e
c
t
i
o
n
 
t
o
l
e
r
a
n
c
e
;
 
a
n
d
 
v
e
r
t
i
c
a
l
 
l
o
a
d
 
t
e
s
t
 

r
e
s
u
l
t
s
 
a
n
d
 
L
i
f
e
-
c
y
c
l
e
 
d
u
r
a
b
i
l
i
t
y
.
 
 
R
e
c
y
c
l
e
d
 
p
l
a
s
t
i
c
 
m
u
s
t
 
c
o
n
t
a
i
n
 
a
 

m
i
n
i
m
u
m
 
8
5
 
p
e
r
c
e
n
t
 
o
f
 
r
e
c
y
c
l
e
d
 
p
o
s
t
-
c
o
n
s
u
m
e
r
 
p
r
o
d
u
c
t
.
 
 
R
e
c
y
c
l
e
d
 
m
a
t
e
r
i
a
l
 

m
u
s
t
 
b
e
 
c
o
n
s
t
r
u
c
t
e
d
 
o
r
 
m
a
n
u
f
a
c
t
u
r
e
d
 
w
i
t
h
 
a
 
m
a
x
i
m
u
m
 
1
/
4
 
i
n
c
h
 
d
e
f
l
e
c
t
i
o
n
 
o
r
 

c
r
e
e
p
 
i
n
 
a
n
y
 
m
e
m
b
e
r
,
 
a
c
c
o
r
d
i
n
g
 
t
o
 
A
S
T
M
 
D
1
2
4
8
.
 
 
T
h
e
 
c
o
m
p
o
n
e
n
t
s
 
m
u
s
t
 
b
e
 

m
o
l
d
e
d
 
o
f
 
u
l
t
r
a
v
i
o
l
e
t
 
(
U
V
)
 
a
n
d
 
c
o
l
o
r
 
s
t
a
b
i
l
i
z
e
d
 
p
o
l
y
e
t
h
y
l
e
n
e
.
 
 
T
h
e
 

m
a
t
e
r
i
a
l
 
m
u
s
t
 
c
o
n
s
i
s
t
 
o
f
 
a
 
m
i
n
i
m
u
m
 
7
5
 
p
e
r
c
e
n
t
 
p
l
a
s
t
i
c
 
p
r
o
f
i
l
e
 
o
f
 

h
i
g
h
-
d
e
n
s
i
t
y
 
p
o
l
y
e
t
h
y
l
e
n
e
,
 
l
o
w
-
d
e
n
s
i
t
y
 
p
o
l
y
e
t
h
y
l
e
n
e
,
 
a
n
d
 
p
o
l
y
p
r
o
p
y
l
e
n
e
 
r
a
w
 

m
a
t
e
r
i
a
l
.
 
 
T
h
e
 
m
a
t
e
r
i
a
l
 
m
u
s
t
 
b
e
 
n
o
n
-
t
o
x
i
c
 
a
n
d
 
h
a
v
e
 
n
o
 
d
i
s
c
e
r
n
i
b
l
e
 

c
o
n
t
a
m
i
n
a
n
t
s
 
s
u
c
h
 
a
s
 
p
a
p
e
r
,
 
f
o
i
l
,
 
o
r
 
w
o
o
d
.
 
 
T
h
e
 
m
a
t
e
r
i
a
l
 
m
u
s
t
 
c
o
n
t
a
i
n
 
l
e
s
s
 

t
h
a
n
 
3
 
p
e
r
c
e
n
t
 
a
i
r
 
v
o
i
d
s
 
a
n
d
 
m
u
s
t
 
b
e
 
f
r
e
e
 
o
f
 
s
p
l
i
n
t
e
r
s
,
 
c
h
i
p
s
,
 
p
e
e
l
s
,
 

b
u
c
k
l
i
n
g
,
 
a
n
d
 
c
r
a
c
k
s
.
 
 
M
a
t
e
r
i
a
l
 
m
u
s
t
 
b
e
 
r
e
s
i
s
t
a
n
t
 
t
o
 
d
e
f
o
r
m
a
t
i
o
n
 
f
r
o
m
 

s
o
l
a
r
 
h
e
a
t
 
g
a
i
n
.

2
.
2
 
 
 
B
I
N
D
E
R
S

2
.
2
.
1
 
 
 
S
y
n
t
h
e
t
i
c
 
S
o
i
l
 
B
i
n
d
e
r
s

C
a
l
c
i
u
m
 
c
h
l
o
r
i
d
e
,
 
o
r
 
o
t
h
e
r
 
s
t
a
n
d
a
r
d
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
s
p
r
a
y
-
o
n
 
a
d
h
e
s
i
v
e
s
 

d
e
s
i
g
n
e
d
 
f
o
r
 
d
u
s
t
 
s
u
p
p
r
e
s
s
i
o
n
.
 
 
S
u
b
m
i
t
 
c
e
r
t
i
f
i
c
a
t
i
o
n
 
f
o
r
 
b
i
n
d
e
r
s
 
s
h
o
w
i
n
g
 

E
P
A
 
r
e
g
i
s
t
e
r
e
d
 
u
s
e
s
,
 
t
o
x
i
c
i
t
y
 
l
e
v
e
l
s
,
 
a
n
d
 
a
p
p
l
i
c
a
t
i
o
n
 
h
a
z
a
r
d
s
.

2
.
2
.
2
 
 
 
G
e
o
s
y
n
t
h
e
t
i
c
 
B
i
n
d
e
r
s

G
e
o
s
y
n
t
h
e
t
i
c
 
b
i
n
d
e
r
s
 
m
u
s
t
 
b
e
 
m
a
n
u
f
a
c
t
u
r
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
D
1
5
6
0
,
 

A
S
T
M
 
D
2
8
4
4
/
D
2
8
4
4
M
;
 
a
n
d
 
m
u
s
t
 
b
e
 
r
e
f
e
r
r
e
d
 
t
o
 
a
s
 
p
r
o
d
u
c
t
s
 
m
a
n
u
f
a
c
t
u
r
e
d
 
f
o
r
 

u
s
e
 
a
s
 
m
o
d
i
f
i
e
d
 
e
m
u
l
s
i
o
n
s
 
f
o
r
 
t
h
e
 
p
u
r
p
o
s
e
 
o
f
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
a
n
d
 
s
o
i
l
 

s
t
a
b
i
l
i
z
a
t
i
o
n
.
 
 
E
m
u
l
s
i
o
n
s
 
m
u
s
t
 
b
e
 
m
a
n
u
f
a
c
t
u
r
e
d
 
f
r
o
m
 
a
l
l
 
n
a
t
u
r
a
l
 
m
a
t
e
r
i
a
l
s
 

a
n
d
 
p
r
o
v
i
d
e
 
a
 
h
a
r
d
 
d
u
r
a
b
l
e
 
f
i
n
i
s
h
.

2
.
3
 
 
 
M
U
L
C
H

M
u
l
c
h
 
m
u
s
t
 
b
e
 
f
r
e
e
 
f
r
o
m
 
w
e
e
d
s
,
 
m
o
l
d
,
 
a
n
d
 
o
t
h
e
r
 
d
e
l
e
t
e
r
i
o
u
s
 
m
a
t
e
r
i
a
l
s
.
 
 

M
u
l
c
h
 
m
a
t
e
r
i
a
l
s
 
m
u
s
t
 
b
e
 
n
a
t
i
v
e
 
t
o
 
t
h
e
 
r
e
g
i
o
n
.

2
.
3
.
1
 
 
 
S
t
r
a
w

S
t
r
a
w
 
m
u
s
t
 
b
e
 
s
t
a
l
k
s
 
f
r
o
m
 
o
a
t
s
,
 
w
h
e
a
t
,
 
r
y
e
,
 
b
a
r
l
e
y
,
 
o
r
 
r
i
c
e
,
 
f
u
r
n
i
s
h
e
d
 
i
n
 

S
E
C
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3
1
 
3
2
 
1
1
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

a
i
r
-
d
r
y
 
c
o
n
d
i
t
i
o
n
 
a
n
d
 
w
i
t
h
 
a
 
c
o
n
s
i
s
t
e
n
c
y
 
f
o
r
 
p
l
a
c
i
n
g
 
w
i
t
h
 
c
o
m
m
e
r
c
i
a
l
 

m
u
l
c
h
-
b
l
o
w
i
n
g
 
e
q
u
i
p
m
e
n
t
.

2
.
3
.
2
 
 
 
H
a
y

H
a
y
 
m
u
s
t
 
b
e
 
n
a
t
i
v
e
 
h
a
y
,
 
s
u
d
a
n
-
g
r
a
s
s
 
h
a
y
,
 
b
r
o
o
m
s
e
d
g
e
 
h
a
y
,
 
o
r
 
o
t
h
e
r
 

h
e
r
b
a
c
e
o
u
s
 
m
o
w
i
n
g
s
,
 
f
u
r
n
i
s
h
e
d
 
i
n
 
a
n
 
a
i
r
-
d
r
y
 
c
o
n
d
i
t
i
o
n
 
s
u
i
t
a
b
l
e
 
f
o
r
 
p
l
a
c
i
n
g
 

w
i
t
h
 
c
o
m
m
e
r
c
i
a
l
 
m
u
l
c
h
-
b
l
o
w
i
n
g
 
e
q
u
i
p
m
e
n
t
.

2
.
3
.
3
 
 
 
W
o
o
d
 
C
e
l
l
u
l
o
s
e
 
F
i
b
e
r

W
o
o
d
 
c
e
l
l
u
l
o
s
e
 
f
i
b
e
r
 
m
u
s
t
 
b
e
 
1
0
0
 
p
e
r
c
e
n
t
 
t
o
t
a
l
 
r
e
c
o
v
e
r
e
d
 
m
a
t
e
r
i
a
l
s
 
c
o
n
t
e
n
t
 

a
n
d
 
m
u
s
t
 
n
o
t
 
c
o
n
t
a
i
n
 
a
n
y
 
g
r
o
w
t
h
 
o
r
 
g
e
r
m
i
n
a
t
i
o
n
-
i
n
h
i
b
i
t
i
n
g
 
f
a
c
t
o
r
s
 
a
n
d
 
m
u
s
t
 

b
e
 
d
y
e
d
 
w
i
t
h
 
n
o
n
-
t
o
x
i
c
,
 
b
i
o
d
e
g
r
a
d
a
b
l
e
 
d
y
e
 
a
n
 
a
p
p
r
o
p
r
i
a
t
e
 
c
o
l
o
r
 
t
o
 

f
a
c
i
l
i
t
a
t
e
 
p
l
a
c
e
m
e
n
t
 
d
u
r
i
n
g
 
a
p
p
l
i
c
a
t
i
o
n
.
 
 
C
o
m
p
o
s
i
t
i
o
n
 
o
n
 
a
i
r
-
d
r
y
 
w
e
i
g
h
t
 

b
a
s
i
s
:
 
a
 
m
i
n
i
m
u
m
 
9
 
t
o
 
a
 
m
a
x
i
m
u
m
 
1
5
 
p
e
r
c
e
n
t
 
m
o
i
s
t
u
r
e
,
 
a
n
d
 
b
e
t
w
e
e
n
 
a
 
m
i
n
i
m
u
m
 

4
.
5
 
t
o
 
a
 
m
a
x
i
m
u
m
 
6
.
0
 
p
H
.
 
 
W
o
o
d
 
c
e
l
l
u
l
o
s
e
 
f
i
b
e
r
 
m
u
s
t
 
n
o
t
 
c
o
n
t
a
i
n
 

e
n
v
i
r
o
n
m
e
n
t
a
l
l
y
 
h
a
z
a
r
d
o
u
s
 
l
e
v
e
l
s
 
o
f
 
h
e
a
v
y
 
m
e
t
a
l
s
.
 
 
M
a
t
e
r
i
a
l
s
 
m
a
y
 
b
e
 
b
u
l
k
 

t
e
s
t
e
d
 
o
r
 
t
e
s
t
e
d
 
b
y
 
t
o
x
i
c
i
t
y
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
 
l
e
a
c
h
i
n
g
 
p
r
o
c
e
d
u
r
e
 
(
T
C
L
P
)
.

2
.
3
.
4
 
 
 
P
a
p
e
r
 
F
i
b
e
r

P
a
p
e
r
 
f
i
b
e
r
 
m
u
l
c
h
 
m
u
s
t
 
b
e
 
1
0
0
 
p
e
r
c
e
n
t
 
p
o
s
t
-
c
o
n
s
u
m
e
r
 
r
e
c
y
c
l
e
d
 
n
e
w
s
 
p
r
i
n
t
 

t
h
a
t
 
i
s
 
s
h
r
e
d
d
e
d
 
f
o
r
 
t
h
e
 
p
u
r
p
o
s
e
 
o
f
 
m
u
l
c
h
i
n
g
 
s
e
e
d
.

2
.
3
.
5
 
 
 
S
h
r
e
d
d
e
d
 
B
a
r
k

L
o
c
a
l
l
y
 
s
h
r
e
d
d
e
d
 
m
a
t
e
r
i
a
l
 
m
u
s
t
 
b
e
 
t
r
e
a
t
e
d
 
t
o
 
r
e
t
a
r
d
 
t
h
e
 
g
r
o
w
t
h
 
o
f
 
m
o
l
d
 
a
n
d
 

f
u
n
g
i
.

2
.
3
.
6
 
 
 
W
o
o
d
 
B
y
-
P
r
o
d
u
c
t
s

S
u
b
m
i
t
 
c
o
m
p
o
s
i
t
i
o
n
,
 
s
o
u
r
c
e
,
 
a
n
d
 
p
a
r
t
i
c
l
e
 
s
i
z
e
.
 
 
P
r
o
d
u
c
t
s
 
m
u
s
t
 
b
e
 
f
r
e
e
 
f
r
o
m
 

t
o
x
i
c
 
c
h
e
m
i
c
a
l
s
 
o
r
 
h
a
z
a
r
d
o
u
s
 
m
a
t
e
r
i
a
l
.
 
 
W
o
o
d
 
l
o
c
a
l
l
y
 
c
h
i
p
p
e
d
 
o
r
 
g
r
o
u
n
d
 

b
a
r
k
 
m
u
s
t
 
b
e
 
t
r
e
a
t
e
d
 
t
o
 
r
e
t
a
r
d
 
t
h
e
 
g
r
o
w
t
h
 
o
f
 
m
o
l
d
 
a
n
d
 
f
u
n
g
i
.
 
 
G
r
a
d
a
t
i
o
n
:
 
A
 

m
a
x
i
m
u
m
 
2
 
i
n
c
h
 
w
i
d
e
 
b
y
 
4
 
i
n
c
h
 
l
o
n
g
.

2
.
3
.
7
 
 
 
C
o
i
r

C
o
i
r
 
m
u
s
t
 
b
e
 
m
a
n
u
f
a
c
t
u
r
e
d
 
f
r
o
m
 
1
0
0
 
p
e
r
c
e
n
t
 
c
o
c
o
n
u
t
 
f
i
b
e
r
 
c
u
r
e
d
 
i
n
 
f
r
e
s
h
 

w
a
t
e
r
 
f
o
r
 
a
 
m
i
n
i
m
u
m
 
o
f
 
6
 
m
o
n
t
h
s
.

2
.
3
.
8
 
 
 
A
s
p
h
a
l
t
 
A
d
h
e
s
i
v
e

A
s
p
h
a
l
t
 
a
d
h
e
s
i
v
e
 
m
u
s
t
 
c
o
n
f
o
r
m
 
t
o
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:
 
E
m
u
l
s
i
f
i
e
d
 
a
s
p
h
a
l
t
,
 

c
o
n
f
o
r
m
i
n
g
 
t
o
 
A
S
T
M
 
D
9
7
7
,
 
G
r
a
d
e
 
S
S
-
1
;
 
a
n
d
 
c
u
t
b
a
c
k
 
a
s
p
h
a
l
t
,
 
c
o
n
f
o
r
m
i
n
g
 
t
o
 

A
S
T
M
 
D
2
0
2
8
/
D
2
0
2
8
M
,
 
D
e
s
i
g
n
a
t
i
o
n
 
R
C
-
7
0
.

2
.
3
.
9
 
 
 
M
u
l
c
h
 
C
o
n
t
r
o
l
 
N
e
t
t
i
n
g
 
a
n
d
 
F
i
l
t
e
r
 
F
a
b
r
i
c

M
u
l
c
h
 
c
o
n
t
r
o
l
 
n
e
t
t
i
n
g
 
a
n
d
 
f
i
l
t
e
r
 
f
a
b
r
i
c
 
m
u
s
t
 
b
e
 
c
o
n
s
t
r
u
c
t
e
d
 
o
f
 
l
i
g
h
t
w
e
i
g
h
t
 

r
e
c
y
c
l
e
d
 
p
l
a
s
t
i
c
,
 
c
o
t
t
o
n
,
 
o
r
 
p
a
p
e
r
 
o
r
 
o
r
g
a
n
i
c
 
f
i
b
e
r
.
 
 
T
h
e
 
r
e
c
y
c
l
e
d
 
p
l
a
s
t
i
c
 

m
u
s
t
 
b
e
 
a
 
w
o
v
e
n
 
o
r
 
n
o
n
w
o
v
e
n
 
p
o
l
y
p
r
o
p
y
l
e
n
e
,
 
n
y
l
o
n
,
 
o
r
 
p
o
l
y
e
s
t
e
r
 
c
o
n
t
a
i
n
i
n
g
 

s
t
a
b
i
l
i
z
e
r
s
 
o
r
 
i
n
h
i
b
i
t
o
r
s
 
t
o
 
m
a
k
e
 
t
h
e
 
f
a
b
r
i
c
 
r
e
s
i
s
t
a
n
t
 
t
o
 
d
e
t
e
r
i
o
r
a
t
i
o
n
 

f
r
o
m
 
U
V
,
 
a
n
d
 
w
i
t
h
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
p
r
o
p
e
r
t
i
e
s
:

S
E
C
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O
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3
1
 
3
2
 
1
1
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

M
i
n
i
m
u
m
 
g
r
a
b
 
t
e
n
s
i
l
e
 
s
t
r
e
n
g
t
h
 
(
T
F
 
2
5
 
#
1
/

A
S
T
M
 
D
4
6
3
2
/
D
4
6
3
2
M
)

 
1
8
0
 
p
o
u
n
d
s

M
i
n
i
m
u
m
 
P
u
n
c
t
u
r
e
 
(
T
F
 
2
5
 
#
4
/
A
S
T
M
 
D
3
7
8
7
)

 
7
5
 
p
s
i
 
i
n
 
t
h
e
 
w
e
a
k
e
s
t
 
d
i
r
e
c
t
i
o
n

A
p
p
a
r
e
n
t
 
o
p
e
n
i
n
g
 
s
i
e
v
e
 
s
i
z
e

m
i
n
i
m
u
m
 
4
0
 
a
n
d
 
m
a
x
i
m
u
m
 
8
0
 
(
U
.
S
.
 
S
i
e
v
e
 

S
i
z
e
)

M
i
n
i
m
u
m
 
T
r
a
p
e
z
o
i
d
a
l
 
t
e
a
r
 
s
t
r
e
n
g
t
h
 
(
T
F
 
2
5
 

#
2
/
A
S
T
M
 
D
4
5
3
3
/
D
4
5
3
3
M
)

 
5
0
 
p
o
u
n
d
s

2
.
3
.
1
0
 
 
 
W
o
o
d
 
H
y
d
r
a
u
l
i
c
 
M
u
l
c
h

W
o
o
d
 
h
y
d
r
a
u
l
i
c
 
m
u
l
c
h
 
m
u
s
t
 
b
e
 
m
a
d
e
 
o
f
 
1
0
0
 
p
e
r
c
e
n
t
 
t
o
t
a
l
 
r
e
c
o
v
e
r
e
d
 
m
a
t
e
r
i
a
l
.
 
 

W
o
o
d
 
m
u
s
t
 
b
e
 
n
a
t
u
r
a
l
l
y
 
a
i
r
-
d
r
i
e
d
 
t
o
 
a
 
m
o
i
s
t
u
r
e
 
c
o
n
t
e
n
t
 
o
f
 
1
0
.
0
 
p
e
r
c
e
n
t
,
 

p
l
u
s
 
o
r
 
m
i
n
u
s
 
3
.
0
 
p
e
r
c
e
n
t
.
 
 
A
 
m
i
n
i
m
u
m
 
o
f
 
5
0
 
p
e
r
c
e
n
t
 
o
f
 
t
h
e
 
f
i
b
e
r
s
 
m
u
s
t
 
b
e
 

e
q
u
a
l
 
t
o
 
o
r
 
g
r
e
a
t
e
r
 
t
h
a
n
 
0
.
1
5
 
i
n
c
h
 
i
n
 
l
e
n
g
t
h
 
a
n
d
 
a
 
m
i
n
i
m
u
m
 
o
f
 
7
5
 
p
e
r
c
e
n
t
 

o
f
 
t
h
e
 
f
i
b
e
r
s
 
m
u
s
t
 
b
e
 
r
e
t
a
i
n
e
d
 
o
n
 
a
 
2
8
 
m
e
s
h
 
s
c
r
e
e
n
.
 
 
N
o
 
r
e
p
r
o
c
e
s
s
e
d
 
p
a
p
e
r
 

f
i
b
e
r
s
 
m
u
s
t
 
b
e
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
h
y
d
r
a
u
l
i
c
 
m
u
l
c
h
.
 
 
H
y
d
r
a
u
l
i
c
 
m
u
l
c
h
 
m
u
s
t
 
h
a
v
e
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
m
i
x
t
u
r
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
:

C
H
A
R
A
C
T
E
R
I
S
T
I
C
 
(
t
y
p
i
c
a
l
)

V
A
L
U
E

p
H

5
.
4
 
+
 
0
.
1

O
r
g
a
n
i
c
 
M
a
t
t
e
r
 
(
o
v
e
n
 
d
r
i
e
d
 
b
a
s
i
s
)

p
e
r
c
e
n
t
 
9
9
.
3
 
w
i
t
h
i
n
 
+
 
0
.
2

I
n
o
r
g
a
n
i
c
 
A
s
h
 
(
o
v
e
n
 
d
r
i
e
d
 
b
a
s
i
s
)

p
e
r
c
e
n
t
 
0
.
7
 
w
i
t
h
i
n
 
+
 
0
.
2

W
a
t
e
r
 
H
o
l
d
i
n
g
 
C
a
p
a
c
i
t
y

p
e
r
c
e
n
t
 
1
,
4
0
1

2
.
3
.
1
1
 
 
 
T
a
c
k
i
f
i
e
r

T
a
c
k
i
f
i
e
r
 
m
u
s
t
 
b
e
 
a
 
b
l
e
n
d
e
d
 
p
o
l
y
a
c
r
y
l
i
m
i
d
e
 
m
a
t
e
r
i
a
l
 
w
i
t
h
 
n
o
n
-
i
o
n
i
c
 

g
a
l
a
c
t
o
m
a
n
n
a
n
 
o
f
 
G
r
a
m
i
n
e
a
e
 
e
n
d
o
s
p
e
r
m
 
i
n
 
p
o
w
d
e
r
 
a
n
d
 
c
r
y
s
t
a
l
l
i
n
e
 
f
o
r
m
 
w
i
t
h
 

m
o
l
e
c
u
l
a
r
 
w
e
i
g
h
t
s
 
o
v
e
r
 
2
5
0
,
0
0
0
.
 
 
T
a
c
k
i
f
i
e
r
 
m
u
s
t
 
b
e
 
p
r
e
-
p
a
c
k
a
g
e
d
 
i
n
 
t
h
e
 

h
y
d
r
a
u
l
i
c
 
m
u
l
c
h
 
a
t
 
t
h
e
 
r
a
t
e
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
m
a
n
u
f
a
c
t
u
r
e
r
.

2
.
3
.
1
2
 
 
 
D
y
e

D
y
e
 
m
u
s
t
 
b
e
 
a
 
w
a
t
e
r
-
a
c
t
i
v
a
t
e
d
,
 
g
r
e
e
n
 
c
o
l
o
r
.
 
 
P
r
e
-
p
a
c
k
a
g
e
 
d
y
e
 
i
n
 
w
a
t
e
r
 

d
i
s
s
o
l
v
a
b
l
e
 
p
a
c
k
e
t
s
 
i
n
 
t
h
e
 
h
y
d
r
a
u
l
i
c
 
m
u
l
c
h
.

2
.
4
 
 
 
G
E
O
T
E
X
T
I
L
E
 
F
A
B
R
I
C
S

G
e
o
t
e
x
t
i
l
e
 
f
a
b
r
i
c
s
 
m
u
s
t
 
b
e
 
w
o
v
e
n
 
o
f
 
p
o
l
y
p
r
o
p
y
l
e
n
e
 
f
i
l
a
m
e
n
t
s
 
f
o
r
m
e
d
 
i
n
t
o
 
a
 

s
t
a
b
l
e
 
n
e
t
w
o
r
k
 
s
o
 
t
h
a
t
 
t
h
e
 
f
i
l
a
m
e
n
t
s
 
r
e
t
a
i
n
 
t
h
e
i
r
 
r
e
l
a
t
i
v
e
 
p
o
s
i
t
i
o
n
 
t
o
 

e
a
c
h
 
o
t
h
e
r
.
 
 
S
e
w
n
 
s
e
a
m
s
 
m
u
s
t
 
h
a
v
e
 
s
t
r
e
n
g
t
h
 
e
q
u
a
l
 
t
o
 
o
r
 
g
r
e
a
t
e
r
 
t
h
a
n
 
t
h
e
 

g
e
o
t
e
x
t
i
l
e
 
i
t
s
e
l
f
.
 
 
I
n
s
t
a
l
l
 
f
a
b
r
i
c
 
t
o
 
w
i
t
h
s
t
a
n
d
 
m
a
x
i
m
u
m
 
v
e
l
o
c
i
t
y
 
f
l
o
w
s
 
a
s
 

r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
.
 
 
T
h
e
 
g
e
o
t
e
x
t
i
l
e
 
m
u
s
t
 
c
o
n
f
o
r
m
 
t
o
 
t
h
e
 

f
o
l
l
o
w
i
n
g
 
m
i
n
i
m
u
m
 
a
v
e
r
a
g
e
 
r
o
l
l
 
v
a
l
u
e
s
:

S
E
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3
1
 
3
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1
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

P
r
o
p
e
r
t
y

P
e
r
f
o
r
m
a
n
c
e

T
e
s
t
 
M
e
t
h
o
d

W
e
i
g
h
t

2
6
4
 
g
/
m
2

A
S
T
M
 
D
3
7
7
6
/
D
3
7
7
6
M

T
h
i
c
k
n
e
s
s

0
.
6
3
5
 
m
m

A
S
T
M
 
D
1
7
7
7

P
e
r
m
e
a
b
i
l
i
t
y

0
.
1
2
 
c
m
/
s
e
c

A
S
T
M
 
D
4
4
9
1
/
D
4
4
9
1
M

A
b
r
a
s
i
o
n
 
R
e
s
i
s
t
a
n
c
e
,
 
T
y
p
e
 

(
p
e
r
c
e
n
t
 
s
t
r
e
n
g
t
h
 
r
e
t
a
i
n
e
d
)

5
8
 
p
e
r
c
e
n
t
 
X
 
8
1
 
p
e
r
c
e
n
t

A
S
T
M
 
D
3
8
8
4

T
e
n
s
i
l
e
 
G
r
a
b
 
S
t
r
e
n
g
t
h

1
4
6
7
 
N
 
X
 
1
9
3
3
 
N

A
S
T
M
 
D
4
6
3
2
/
D
4
6
3
2
M

G
r
a
b
 
E
l
o
n
g
a
t
i
o
n

1
5
 
p
e
r
c
e
n
t
 
X
 
2
0
 
p
e
r
c
e
n
t

A
S
T
M
 
D
4
6
3
2
/
D
4
6
3
2
M

B
u
r
s
t
 
S
t
r
e
n
g
t
h

5
5
1
0
 
k
N
/
m
2

A
S
T
M
 
D
3
7
8
7

P
u
n
c
t
u
r
e
 
S
t
r
e
n
g
t
h

7
3
3
 
N

A
S
T
M
 
D
4
8
3
3
/
D
4
8
3
3
M

T
r
a
p
e
z
o
i
d
 
T
e
a
r

5
3
3
 
N
 
X
 
5
3
3
 
N

A
S
T
M
 
D
4
5
3
3
/
D
4
5
3
3
M

A
p
p
a
r
e
n
t
 
O
p
e
n
i
n
g
 
S
i
z
e

4
0
 
U
S
 
S
t
d
 
S
i
e
v
e

A
S
T
M
 
D
4
7
5
1

U
V
 
R
e
s
i
s
t
a
n
c
e
 
@
 
5
0
0
 
h
o
u
r
s

9
0
 
p
e
r
c
e
n
t

A
S
T
M
 
D
4
3
5
5
/
D
4
3
5
5
M

2
.
5
 
 
 
E
R
O
S
I
O
N
 
C
O
N
T
R
O
L
 
B
L
A
N
K
E
T
S

2
.
5
.
1
 
 
 
E
r
o
s
i
o
n
 
C
o
n
t
r
o
l
 
B
l
a
n
k
e
t
s
 
T
y
p
e
 
I

U
s
e
 
T
y
p
e
 
I
 
b
l
a
n
k
e
t
s
 
f
o
r
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
a
n
d
 
v
e
g
e
t
a
t
i
o
n
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
o
n
 

r
o
a
d
s
i
d
e
 
e
m
b
a
n
k
m
e
n
t
s
,
 
a
b
u
t
m
e
n
t
s
,
 
b
e
r
m
s
,
 
s
h
o
u
l
d
e
r
s
,
 
a
n
d
 
m
e
d
i
a
n
 
s
w
a
l
e
s
 
w
h
e
r
e
 

n
a
t
u
r
a
l
 
v
e
g
e
t
a
t
i
o
n
 
w
i
l
l
 
p
r
o
v
i
d
e
 
l
o
n
g
 
t
e
r
m
 
s
t
a
b
i
l
i
z
a
t
i
o
n
.
 
 
E
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 

b
l
a
n
k
e
t
s
 
m
u
s
t
 
b
e
 
a
 
m
a
c
h
i
n
e
-
p
r
o
d
u
c
e
d
 
m
a
t
 
o
f
 
1
0
0
 
p
e
r
c
e
n
t
 
s
t
r
a
w
.
 
 
T
h
e
 
b
l
a
n
k
e
t
 

m
u
s
t
 
b
e
 
o
f
 
c
o
n
s
i
s
t
e
n
t
 
t
h
i
c
k
n
e
s
s
 
w
i
t
h
 
t
h
e
 
s
t
r
a
w
 
e
v
e
n
l
y
 
d
i
s
t
r
i
b
u
t
e
d
 
o
v
e
r
 
t
h
e
 

e
n
t
i
r
e
 
a
r
e
a
 
o
f
 
t
h
e
 
m
a
t
.
 
 
C
o
v
e
r
 
t
h
e
 
b
l
a
n
k
e
t
 
o
n
 
t
h
e
 
t
o
p
 
s
i
d
e
 
w
i
t
h
 
a
 

p
h
o
t
o
d
e
g
r
a
d
a
b
l
e
 
p
o
l
y
p
r
o
p
y
l
e
n
e
 
n
e
t
t
i
n
g
 
h
a
v
i
n
g
 
a
n
 
a
p
p
r
o
x
i
m
a
t
e
 
1
/
2
 
b
y
 
1
/
2
 
i
n
c
h

 
m
e
s
h
 
a
n
d
 
b
e
 
s
e
w
n
 
t
o
g
e
t
h
e
r
 
o
n
 
a
 
m
a
x
i
m
u
m
 
1
.
5
 
i
n
c
h
 
c
e
n
t
e
r
s
 
w
i
t
h
 
d
e
g
r
a
d
a
b
l
e
 

t
h
r
e
a
d
.
 
 
T
h
e
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
b
l
a
n
k
e
t
 
m
u
s
t
 
h
a
v
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
p
r
o
p
e
r
t
i
e
s
:

M
a
t
e
r
i
a
l
 
C
o
n
t
e
n
t

S
t
r
a
w

1
0
0
 
p
e
r
c
e
n
t
 
w
i
t
h
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
0
.
5
0
 
l
b
/
y
d
2 
w
e
i
g
h
t

N
e
t
t
i
n
g

O
n
e
 
s
i
d
e
 
o
n
l
y
,
 
l
i
g
h
t
w
e
i
g
h
t
 
p
h
o
t
o
d
e
g
r
a
d
a
b
l
e
 
w
i
t
h
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
.
6
4
 

l
b
/
1
,
0
0
0
 
f
t
2 
w
e
i
g
h
t

T
h
r
e
a
d

D
e
g
r
a
d
a
b
l
e

N
o
t
e
 
1
:
 
 
P
h
o
t
o
d
e
g
r
a
d
a
b
l
e
 
l
i
f
e
 
a
 
m
i
n
i
m
u
m
 
o
f
 
2
 
m
o
n
t
h
s
 
w
i
t
h
 
a
 
m
i
n
i
m
u
m
 
9
0
 
p
e
r
c
e
n
t
 
l
i
g
h
t
 

p
e
n
e
t
r
a
t
i
o
n
.
 
 
A
p
p
l
y
 
t
o
 
s
l
o
p
e
s
 
u
p
 
t
o
 
a
 
m
a
x
i
m
u
m
 
3
:
1
 
g
r
a
d
i
e
n
t
.

2
.
5
.
2
 
 
 
E
r
o
s
i
o
n
 
C
o
n
t
r
o
l
 
B
l
a
n
k
e
t
s
 
T
y
p
e
 
I
I

E
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
b
l
a
n
k
e
t
s
 
m
u
s
t
 
b
e
 
a
 
m
a
c
h
i
n
e
-
p
r
o
d
u
c
e
d
 
m
a
t
 
o
f
 
1
0
0
 
p
e
r
c
e
n
t
 
 

S
E
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I
O
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3
1
 
3
2
 
1
1
 
 
P
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

s
t
r
a
w
.
 
 
T
h
e
 
b
l
a
n
k
e
t
 
m
u
s
t
 
b
e
 
o
f
 
c
o
n
s
i
s
t
e
n
t
 
t
h
i
c
k
n
e
s
s
 
w
i
t
h
 
t
h
e
 
s
t
r
a
w
 
e
v
e
n
l
y
 

d
i
s
t
r
i
b
u
t
e
d
 
o
v
e
r
 
t
h
e
 
e
n
t
i
r
e
 
a
r
e
a
 
o
f
 
t
h
e
 
m
a
t
.
 
 
C
o
v
e
r
 
t
h
e
 
b
l
a
n
k
e
t
 
o
n
 
t
h
e
 
t
o
p
 

s
i
d
e
 
w
i
t
h
 
a
 
p
o
l
y
p
r
o
p
y
l
e
n
e
 
n
e
t
t
i
n
g
 
h
a
v
i
n
g
 
a
n
 
a
p
p
r
o
x
i
m
a
t
e
 
1
/
2
 
b
y
 
1
/
2
 
i
n
c
h
 

m
e
s
h
 
w
i
t
h
 
p
h
o
t
o
d
e
g
r
a
d
a
b
l
e
 
a
c
c
e
l
e
r
a
t
o
r
s
 
t
o
 
p
r
o
v
i
d
e
 
b
r
e
a
k
d
o
w
n
 
o
f
 
t
h
e
 
n
e
t
t
i
n
g
 

w
i
t
h
i
n
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
4
5
 
d
a
y
s
,
 
d
e
p
e
n
d
i
n
g
 
u
p
o
n
 
g
e
o
g
r
a
p
h
i
c
 
l
o
c
a
t
i
o
n
 
a
n
d
 

e
l
e
v
a
t
i
o
n
.
 
 
S
e
w
 
t
h
e
 
b
l
a
n
k
e
t
 
t
o
g
e
t
h
e
r
 
o
n
 
a
 
m
a
x
i
m
u
m
 
1
.
5
 
i
n
c
h
 
c
e
n
t
e
r
s
 
w
i
t
h
 

d
e
g
r
a
d
a
b
l
e
 
t
h
r
e
a
d
.
 
 
T
h
e
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
b
l
a
n
k
e
t
 
m
u
s
t
 
h
a
v
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 

p
r
o
p
e
r
t
i
e
s
:

M
a
t
e
r
i
a
l
 
C
o
n
t
e
n
t

S
t
r
a
w

1
0
0
 
p
e
r
c
e
n
t
 
w
i
t
h
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
0
.
5
0
 
l
b
/
y
d
2 
w
e
i
g
h
t

N
e
t
t
i
n
g

O
n
e
 
s
i
d
e
 
o
n
l
y
,
 
l
i
g
h
t
w
e
i
g
h
t
 
p
h
o
t
o
d
e
g
r
a
d
a
b
l
e
 
w
i
t
h
 
p
h
o
t
o
 
a
c
c
e
l
e
r
a
t
o
r
s
 
a
n
d
 

a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
.
6
4
 
l
b
/
1
,
0
0
0
 
f
t
2 
w
e
i
g
h
t

T
h
r
e
a
d

D
e
g
r
a
d
a
b
l
e

N
o
t
e
 
1
:
 
 
P
h
o
t
o
d
e
g
r
a
d
a
b
l
e
 
l
i
f
e
 
a
 
m
i
n
i
m
u
m
 
o
f
 
1
0
 
m
o
n
t
h
s
 
w
i
t
h
 
a
 
m
i
n
i
m
u
m
 
9
0
 
p
e
r
c
e
n
t
 
l
i
g
h
t
 

p
e
n
e
t
r
a
t
i
o
n
.
 
 
A
p
p
l
y
 
t
o
 
s
l
o
p
e
s
 
u
p
 
t
o
 
a
 
m
a
x
i
m
u
m
 
3
:
1
 
g
r
a
d
i
e
n
t
.

2
.
5
.
3
 
 
 
E
r
o
s
i
o
n
 
C
o
n
t
r
o
l
 
B
l
a
n
k
e
t
s
 
T
y
p
e
 
I
I
I

T
y
p
e
 
I
I
I
 
b
l
a
n
k
e
t
s
 
m
u
s
t
 
b
e
 
u
s
e
d
 
f
o
r
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
a
n
d
 
v
e
g
e
t
a
t
i
o
n
 

e
s
t
a
b
l
i
s
h
m
e
n
t
 
o
n
 
r
o
a
d
s
i
d
e
 
e
m
b
a
n
k
m
e
n
t
s
,
 
a
b
u
t
m
e
n
t
s
,
 
b
e
r
m
s
,
 
s
h
o
u
l
d
e
r
s
,
 
a
n
d
 

m
e
d
i
a
n
 
s
w
a
l
e
s
 
w
h
e
r
e
 
n
a
t
u
r
a
l
 
v
e
g
e
t
a
t
i
o
n
 
w
i
l
l
 
p
r
o
v
i
d
e
 
l
o
n
g
 
t
e
r
m
 

s
t
a
b
i
l
i
z
a
t
i
o
n
.
 
 
E
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
b
l
a
n
k
e
t
 
m
u
s
t
 
b
e
 
a
 
m
a
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3
2
 
1
1
 
 
P
a
g
e
 
1
6



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

P
a
r
a
m
e
t
e
r

R
a
n
g
e

S
o
l
u
b
l
e
 
s
a
l
t

4
.
0
 
-
 
6
.
0
 
m
m
h
o
s
/
c
m

O
r
g
a
n
i
c
 
m
a
t
t
e
r

4
0
 
-
 
7
0
 
p
e
r
c
e
n
t

p
H

6
.
0
 
-
 
8
.
0

N
i
t
r
o
g
e
n
 
c
o
n
t
e
n
t

0
.
5
 
-
 
2
.
0
 
p
e
r
c
e
n
t

H
u
m
a
n
 
m
a
d
e
 
i
n
e
r
t
s

0
.
0
 
-
 
1
.
0
 
p
e
r
c
e
n
t

S
i
z
e

 
1
 
-
 
2
 
f
e
e
t
 
H
 
x
 
2
.
5
 
-
 
4
 
f
e
e
t
 
W

2
.
8
 
 
 
W
A
T
E
R

U
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e
 
d
i
r
e
c
t
e
d
,
 
w
a
t
e
r
 
i
s
 
t
h
e
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
.
 
 

W
a
t
e
r
 
m
u
s
t
 
b
e
 
p
o
t
a
b
l
e
 
o
r
 
s
u
p
p
l
i
e
d
 
b
y
 
a
n
 
e
x
i
s
t
i
n
g
 
i
r
r
i
g
a
t
i
o
n
 
s
y
s
t
e
m
.

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
W
E
A
T
H
E
R
 
C
O
N
D
I
T
I
O
N
S

P
e
r
f
o
r
m
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
o
p
e
r
a
t
i
o
n
s
 
u
n
d
e
r
 
f
a
v
o
r
a
b
l
e
 
w
e
a
t
h
e
r
 
c
o
n
d
i
t
i
o
n
s
;
 

w
h
e
n
 
e
x
c
e
s
s
i
v
e
 
m
o
i
s
t
u
r
e
,
 
f
r
o
z
e
n
 
g
r
o
u
n
d
 
o
r
 
o
t
h
e
r
 
u
n
s
a
t
i
s
f
a
c
t
o
r
y
 
c
o
n
d
i
t
i
o
n
s
 

p
r
e
v
a
i
l
,
 
t
h
e
 
w
o
r
k
 
m
u
s
t
 
b
e
 
s
t
o
p
p
e
d
 
a
s
 
d
i
r
e
c
t
e
d
.
 
 
W
h
e
n
 
s
p
e
c
i
a
l
 
c
o
n
d
i
t
i
o
n
s
 

w
a
r
r
a
n
t
 
a
 
v
a
r
i
a
n
c
e
 
t
o
 
e
a
r
t
h
w
o
r
k
 
o
p
e
r
a
t
i
o
n
s
,
 
s
u
b
m
i
t
 
a
 
r
e
v
i
s
e
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 

s
c
h
e
d
u
l
e
 
f
o
r
 
a
p
p
r
o
v
a
l
.
 
 
D
o
 
n
o
t
 
a
p
p
l
y
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
m
a
t
e
r
i
a
l
s
 
i
n
 
a
d
v
e
r
s
e
 

w
e
a
t
h
e
r
 
c
o
n
d
i
t
i
o
n
s
 
w
h
i
c
h
 
c
o
u
l
d
 
a
f
f
e
c
t
 
t
h
e
i
r
 
p
e
r
f
o
r
m
a
n
c
e
.

3
.
1
.
1
 
 
 
F
i
n
i
s
h
e
d
 
G
r
a
d
e

P
r
o
v
i
d
e
 
c
o
n
d
i
t
i
o
n
 
o
f
 
f
i
n
i
s
h
 
g
r
a
d
e
 
s
t
a
t
u
s
 
p
r
i
o
r
 
t
o
 
i
n
s
t
a
l
l
a
t
i
o
n
,
 
l
o
c
a
t
i
o
n
 

o
f
 
u
n
d
e
r
g
r
o
u
n
d
 
u
t
i
l
i
t
i
e
s
 
a
n
d
 
f
a
c
i
l
i
t
i
e
s
.
 
 
V
e
r
i
f
y
 
t
h
a
t
 
f
i
n
i
s
h
e
d
 
g
r
a
d
e
s
 
a
r
e
 

a
s
 
i
n
d
i
c
a
t
e
d
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
;
 
c
o
m
p
l
e
t
e
 
f
i
n
i
s
h
 
g
r
a
d
i
n
g
 
a
n
d
 
c
o
m
p
a
c
t
i
o
n
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
3
1
 
0
0
 
0
0
 
E
A
R
T
H
W
O
R
K
,
 
p
r
i
o
r
 
t
o
 
t
h
e
 
c
o
m
m
e
n
c
e
m
e
n
t
 
o
f
 

t
h
e
 
w
o
r
k
.
 
 
V
e
r
i
f
y
 
a
n
d
 
m
a
r
k
 
t
h
e
 
l
o
c
a
t
i
o
n
 
o
f
 
u
n
d
e
r
g
r
o
u
n
d
 
u
t
i
l
i
t
i
e
s
 
a
n
d
 

f
a
c
i
l
i
t
i
e
s
 
i
n
 
t
h
e
 
a
r
e
a
 
o
f
 
t
h
e
 
w
o
r
k
.
 
 
R
e
p
a
i
r
 
d
a
m
a
g
e
 
t
o
 
u
n
d
e
r
g
r
o
u
n
d
 

u
t
i
l
i
t
i
e
s
 
a
n
d
 
f
a
c
i
l
i
t
i
e
s
 
a
t
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
e
x
p
e
n
s
e
.

3
.
1
.
2
 
 
 
P
l
a
c
e
m
e
n
t
 
o
f
 
E
r
o
s
i
o
n
 
C
o
n
t
r
o
l
 
B
l
a
n
k
e
t
s

B
e
f
o
r
e
 
p
l
a
c
i
n
g
 
t
h
e
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
b
l
a
n
k
e
t
s
,
 
e
n
s
u
r
e
 
t
h
e
 
s
u
b
g
r
a
d
e
 
h
a
s
 
b
e
e
n
 

g
r
a
d
e
d
 
s
m
o
o
t
h
;
 
h
a
s
 
n
o
 
d
e
p
r
e
s
s
e
d
,
 
v
o
i
d
 
a
r
e
a
s
;
 
i
s
 
f
r
e
e
 
f
r
o
m
 
o
b
s
t
r
u
c
t
i
o
n
s
,
 

s
u
c
h
 
a
s
 
t
r
e
e
 
r
o
o
t
s
,
 
p
r
o
j
e
c
t
i
n
g
 
s
t
o
n
e
s
 
o
r
 
o
t
h
e
r
 
f
o
r
e
i
g
n
 
m
a
t
t
e
r
.
 
 
V
e
r
i
f
y
 

t
h
a
t
 
m
e
s
h
 
d
o
e
s
 
n
o
t
 
i
n
c
l
u
d
e
 
i
n
v
a
s
i
v
e
 
s
p
e
c
i
e
s
.
 
 
V
e
h
i
c
l
e
s
 
w
i
l
l
 
n
o
t
 
b
e
 

p
e
r
m
i
t
t
e
d
 
d
i
r
e
c
t
l
y
 
o
n
 
t
h
e
 
b
l
a
n
k
e
t
s
.

3
.
2
 
 
 
S
I
T
E
 
P
R
E
P
A
R
A
T
I
O
N

3
.
2
.
1
 
 
 
S
o
i
l
 
T
e
s
t

T
e
s
t
 
s
o
i
l
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
D
5
2
6
8
 
a
n
d
 
A
S
T
M
 
D
4
9
7
2
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 

p
a
r
t
i
c
l
e
 
s
i
z
e
 
a
n
d
 
m
e
c
h
a
n
i
c
a
l
 
a
n
a
l
y
s
i
s
.
 
 
S
a
m
p
l
e
 
c
o
l
l
e
c
t
i
o
n
 
o
n
s
i
t
e
 
m
u
s
t
 
b
e
 

S
E
C
T
I
O
N
 
3
1
 
3
2
 
1
1
 
 
P
a
g
e
 
1
7



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

r
a
n
d
o
m
 
o
v
e
r
 
t
h
e
 
e
n
t
i
r
e
 
s
i
t
e
.
 
 
T
h
e
 
t
e
s
t
 
m
u
s
t
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
s
o
i
l
 
p
a
r
t
i
c
l
e
 

s
i
z
e
 
a
s
 
c
o
m
p
a
t
i
b
l
e
 
f
o
r
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 
m
a
t
e
r
i
a
l
.

3
.
2
.
2
 
 
 
L
a
y
o
u
t

S
u
b
m
i
t
 
s
c
a
l
e
 
d
r
a
w
i
n
g
s
 
d
e
f
i
n
i
n
g
 
a
r
e
a
s
 
t
o
 
r
e
c
e
i
v
e
 
r
e
c
o
m
m
e
n
d
e
d
 
m
a
t
e
r
i
a
l
s
 
a
s
 

r
e
q
u
i
r
e
d
 
b
y
 
f
e
d
e
r
a
l
,
 
s
t
a
t
e
 
o
r
 
l
o
c
a
l
 
r
e
g
u
l
a
t
i
o
n
s
.
 
 
E
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
m
a
t
e
r
i
a
l
 

l
o
c
a
t
i
o
n
s
 
m
a
y
 
b
e
 
a
d
j
u
s
t
e
d
 
t
o
 
m
e
e
t
 
f
i
e
l
d
 
c
o
n
d
i
t
i
o
n
s
.
 
 
W
h
e
n
 
s
o
i
l
 
t
e
s
t
s
 

r
e
s
u
l
t
 
i
n
 
u
n
a
c
c
e
p
t
a
b
l
e
 
p
a
r
t
i
c
l
e
 
s
i
z
e
s
,
 
s
u
b
m
i
t
 
a
 
s
h
o
p
 
d
r
a
w
i
n
g
 
i
n
d
i
c
a
t
i
n
g
 

t
h
e
 
c
o
r
r
e
c
t
i
v
e
 
m
e
a
s
u
r
e
s
.
 
 

3
.
2
.
3
 
 
 
P
r
o
t
e
c
t
i
n
g
 
E
x
i
s
t
i
n
g
 
V
e
g
e
t
a
t
i
o
n

W
h
e
n
 
t
h
e
r
e
 
a
r
e
 
e
s
t
a
b
l
i
s
h
e
d
 
l
a
w
n
s
 
i
n
 
t
h
e
 
w
o
r
k
 
a
r
e
a
,
 
t
h
e
 
t
u
r
f
 
m
u
s
t
 
b
e
 

c
o
v
e
r
e
d
 
a
n
d
/
o
r
 
p
r
o
t
e
c
t
e
d
 
o
r
 
r
e
p
l
a
c
e
d
 
a
f
t
e
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
p
e
r
a
t
i
o
n
s
.
 
 

I
d
e
n
t
i
f
y
 
e
x
i
s
t
i
n
g
 
t
r
e
e
s
,
 
s
h
r
u
b
s
,
 
p
l
a
n
t
 
b
e
d
s
,
 
a
n
d
 
l
a
n
d
s
c
a
p
e
 
f
e
a
t
u
r
e
s
 
t
h
a
t
 

a
r
e
 
t
o
 
b
e
 
p
r
e
s
e
r
v
e
d
 
o
n
 
s
i
t
e
 
b
y
 
a
p
p
r
o
p
r
i
a
t
e
 
t
a
g
s
 
a
n
d
 
b
a
r
r
i
c
a
d
e
 
w
i
t
h
 

r
e
u
s
a
b
l
e
,
 
h
i
g
h
-
v
i
s
i
b
i
l
i
t
y
 
f
e
n
c
i
n
g
 
a
l
o
n
g
 
t
h
e
 
d
r
i
p
l
i
n
e
.
 
 
M
i
t
i
g
a
t
e
 
d
a
m
a
g
e
 
t
o
 

e
x
i
s
t
i
n
g
 
t
r
e
e
s
 
a
t
 
n
o
 
a
d
d
i
t
i
o
n
a
l
 
c
o
s
t
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.
 
 
D
a
m
a
g
e
 
m
u
s
t
 
b
e
 

a
s
s
e
s
s
e
d
 
b
y
 
a
 
s
t
a
t
e
 
c
e
r
t
i
f
i
e
d
 
a
r
b
o
r
i
s
t
 
o
r
 
o
t
h
e
r
 
a
p
p
r
o
v
e
d
 
p
r
o
f
e
s
s
i
o
n
a
l
 

u
s
i
n
g
 
t
h
e
 
N
a
t
i
o
n
a
l
 
A
r
b
o
r
i
s
t
 
A
s
s
o
c
i
a
t
i
o
n
'
s
 
t
r
e
e
 
v
a
l
u
a
t
i
o
n
 
g
u
i
d
e
l
i
n
e
.

3
.
2
.
4
 
 
 
O
b
s
t
r
u
c
t
i
o
n
s
 
B
e
l
o
w
 
G
r
o
u
n
d

W
h
e
n
 
o
b
s
t
r
u
c
t
i
o
n
s
 
b
e
l
o
w
 
g
r
o
u
n
d
 
a
f
f
e
c
t
 
t
h
e
 
w
o
r
k
,
 
s
u
b
m
i
t
 
s
h
o
p
 
d
r
a
w
i
n
g
s
 

s
h
o
w
i
n
g
 
p
r
o
p
o
s
e
d
 
a
d
j
u
s
t
m
e
n
t
s
 
t
o
 
p
l
a
c
e
m
e
n
t
 
o
f
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
m
a
t
e
r
i
a
l
 
f
o
r
 

a
p
p
r
o
v
a
l
.

3
.
3
 
 
 
I
N
S
T
A
L
L
A
T
I
O
N

I
m
m
e
d
i
a
t
e
l
y
 
s
t
a
b
i
l
i
z
e
 
e
x
p
o
s
e
d
 
s
o
i
l
 
u
s
i
n
g
 
f
a
b
r
i
c
,
 
m
u
l
c
h
,
 
c
o
m
p
o
s
t
,
 
a
n
d
 
s
e
e
d
.
 
 

S
t
a
b
i
l
i
z
e
 
a
r
e
a
s
 
f
o
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
c
c
e
s
s
 
i
m
m
e
d
i
a
t
e
l
y
 
a
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
t
h
e
 

p
a
r
a
g
r
a
p
h
 
C
o
n
s
t
r
u
c
t
i
o
n
 
E
n
t
r
a
n
c
e
.
 
 
I
n
s
t
a
l
l
 
p
r
i
n
c
i
p
a
l
 
s
e
d
i
m
e
n
t
 
b
a
s
i
n
s
 
a
n
d
 

t
r
a
p
s
 
b
e
f
o
r
e
 
a
n
y
 
m
a
j
o
r
 
s
i
t
e
 
g
r
a
d
i
n
g
 
t
a
k
e
s
 
p
l
a
c
e
.
 
 
P
r
o
v
i
d
e
 
a
d
d
i
t
i
o
n
a
l
 

s
e
d
i
m
e
n
t
 
t
r
a
p
s
 
a
n
d
 
s
e
d
i
m
e
n
t
 
f
e
n
c
e
s
 
a
s
 
g
r
a
d
i
n
g
 
p
r
o
g
r
e
s
s
e
s
.
 
 
P
r
o
v
i
d
e
 
i
n
l
e
t
 

a
n
d
 
o
u
t
l
e
t
 
p
r
o
t
e
c
t
i
o
n
 
a
t
 
t
h
e
 
e
n
d
s
 
o
f
 
n
e
w
 
d
r
a
i
n
a
g
e
 
s
y
s
t
e
m
s
.
 
 
R
e
m
o
v
e
 

t
e
m
p
o
r
a
r
y
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
m
e
a
s
u
r
e
s
 
a
t
 
t
h
e
 
e
n
d
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
a
n
d
 
p
r
o
v
i
d
e
 

p
e
r
m
a
n
e
n
t
 
s
e
e
d
i
n
g
.

3
.
3
.
1
 
 
 
C
o
n
s
t
r
u
c
t
i
o
n
 
E
n
t
r
a
n
c
e

U
n
l
e
s
s
 
s
h
o
w
n
 
o
t
h
e
r
w
i
s
e
,
 
p
r
o
v
i
d
e
 
a
 
m
i
n
i
m
u
m
 
o
f
 
6
 
i
n
c
h
e
s
 
t
h
i
c
k
,
 
a
t
 
p
o
i
n
t
s
 
o
f
 

v
e
h
i
c
u
l
a
r
 
i
n
g
r
e
s
s
 
a
n
d
 
e
g
r
e
s
s
 
o
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
.
 
 
C
o
n
s
t
r
u
c
t
i
o
n
 

e
n
t
r
a
n
c
e
s
 
m
u
s
t
 
b
e
 
c
l
e
a
r
e
d
 
a
n
d
 
g
r
u
b
b
e
d
,
 
a
n
d
 
t
h
e
n
 
e
x
c
a
v
a
t
e
d
 
a
 
m
i
n
i
m
u
m
 
o
f
 
3
 

i
n
c
h
e
s
 
p
r
i
o
r
 
t
o
 
p
l
a
c
e
m
e
n
t
 
o
f
 
t
h
e
 
f
i
l
t
e
r
 
f
a
b
r
i
c
 
a
n
d
 
a
g
g
r
e
g
a
t
e
.
 
 
T
h
e
 

a
g
g
r
e
g
a
t
e
 
m
u
s
t
 
b
e
 
p
l
a
c
e
d
 
i
n
 
a
 
m
a
n
n
e
r
 
t
h
a
t
 
w
i
l
l
 
p
r
e
v
e
n
t
 
d
a
m
a
g
e
 
a
n
d
 
m
o
v
e
m
e
n
t
 

o
f
 
t
h
e
 
f
a
b
r
i
c
.
 
 
P
l
a
c
e
 
f
a
b
r
i
c
 
i
n
 
o
n
e
 
p
i
e
c
e
,
 
w
h
e
r
e
 
p
o
s
s
i
b
l
e
.
 
 
O
v
e
r
l
a
p
 
f
a
b
r
i
c
 

j
o
i
n
t
s
 
a
 
m
i
n
i
m
u
m
 
o
f
 
1
2
 
i
n
c
h
e
s
.

3
.
3
.
2
 
 
 
C
o
m
p
o
s
t
 
F
i
l
t
e
r
 
B
e
r
m
s

P
l
a
c
e
 
c
o
m
p
o
s
t
 
f
i
l
t
e
r
 
b
e
r
m
 
u
n
c
o
m
p
a
c
t
e
d
 
o
n
 
b
a
r
e
 
s
o
i
l
 
a
s
 
i
n
d
i
c
a
t
e
d
 
o
n
 

d
r
a
w
i
n
g
s
,
 
p
a
r
a
l
l
e
l
 
t
o
 
b
a
s
e
 
o
f
 
s
l
o
p
e
,
 
a
n
d
 
a
c
c
o
r
d
i
n
g
 
t
o
 
m
a
n
u
f
a
c
t
u
r
e
r
 

r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
.
 
 
P
l
a
c
e
 
s
e
c
o
n
d
 
b
e
r
m
 
i
n
 
t
h
e
 
s
a
m
e
 
m
a
n
n
e
r
 
a
t
 
t
o
p
 
o
f
 
s
l
o
p
e
 

p
a
r
a
l
l
e
l
 
t
o
 
f
i
r
s
t
 
b
e
r
m
.
 
 
W
h
e
n
 
n
o
 
l
o
n
g
e
r
 
r
e
q
u
i
r
e
d
,
 
b
e
r
m
 
m
a
t
e
r
i
a
l
 
m
a
y
 
b
e
 

l
e
f
t
 
t
o
 
d
e
c
o
m
p
o
s
e
 
n
a
t
u
r
a
l
l
y
,
 
o
r
 
d
i
s
t
r
i
b
u
t
e
d
 
o
v
e
r
 
a
n
 
a
d
j
a
c
e
n
t
 
a
r
e
a
 
f
o
r
 
u
s
e
 

a
s
 
a
 
s
o
i
l
 
a
m
e
n
d
m
e
n
t
 
o
r
 
g
r
o
u
n
d
 
c
o
v
e
r
.

S
E
C
T
I
O
N
 
3
1
 
3
2
 
1
1
 
 
P
a
g
e
 
1
8



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
3
.
3
 
 
 
S
y
n
t
h
e
t
i
c
 
B
i
n
d
e
r
s

A
p
p
l
y
 
s
y
n
t
h
e
t
i
c
 
b
i
n
d
e
r
s
 
h
e
a
v
i
e
s
t
 
a
t
 
e
d
g
e
s
 
o
f
 
a
r
e
a
s
 
a
n
d
 
a
t
 
c
r
e
s
t
s
 
o
f
 
r
i
d
g
e
s
 

a
n
d
 
b
a
n
k
s
 
t
o
 
p
r
e
v
e
n
t
 
d
i
s
p
l
a
c
e
m
e
n
t
.
 
 
A
p
p
l
y
 
b
i
n
d
e
r
s
 
t
o
 
t
h
e
 
r
e
m
a
i
n
d
e
r
 
o
f
 
t
h
e
 

a
r
e
a
 
e
v
e
n
l
y
 
a
t
 
t
h
e
 
r
a
t
e
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
.

3
.
3
.
4
 
 
 
S
e
e
d
i
n
g

W
h
e
n
 
s
e
e
d
i
n
g
 
i
s
 
r
e
q
u
i
r
e
d
 
p
r
i
o
r
 
t
o
 
i
n
s
t
a
l
l
i
n
g
 
m
u
l
c
h
 
o
n
 
s
y
n
t
h
e
t
i
c
 
g
r
i
d
 

s
y
s
t
e
m
s
 
v
e
r
i
f
y
 
t
h
a
t
 
s
e
e
d
i
n
g
 
w
i
l
l
 
b
e
 
c
o
m
p
l
e
t
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
s
 

3
1
 
0
0
 
0
0
 
E
A
R
T
H
W
O
R
K
 
a
n
d
 
3
2
 
9
2
 
1
9
 
S
E
E
D
I
N
G
.

3
.
3
.
5
 
 
 
M
u
l
c
h
 
I
n
s
t
a
l
l
a
t
i
o
n

I
n
s
t
a
l
l
 
m
u
l
c
h
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
3
2
 
9
2
 
1
9
 
S
E
E
D
I
N
G
.

3
.
3
.
6
 
 
 
M
u
l
c
h
 
C
o
n
t
r
o
l
 
N
e
t
t
i
n
g

N
e
t
t
i
n
g
 
m
a
y
 
b
e
 
s
t
a
p
l
e
d
 
o
v
e
r
 
m
u
l
c
h
 
a
c
c
o
r
d
i
n
g
 
t
o
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 

r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
.

3
.
3
.
7
 
 
 
M
e
c
h
a
n
i
c
a
l
 
A
n
c
h
o
r

M
e
c
h
a
n
i
c
a
l
 
a
n
c
h
o
r
 
m
u
s
t
 
b
e
 
a
 
V
-
t
y
p
e
-
w
h
e
e
l
 
l
a
n
d
 
p
a
c
k
e
r
;
 
a
 
s
c
a
l
l
o
p
e
d
-
d
i
s
k
 

l
a
n
d
 
p
a
c
k
e
r
 
d
e
s
i
g
n
e
d
 
t
o
 
f
o
r
c
e
 
m
u
l
c
h
 
i
n
t
o
 
t
h
e
 
s
o
i
l
 
s
u
r
f
a
c
e
;
 
o
r
 
o
t
h
e
r
 

s
u
i
t
a
b
l
e
 
e
q
u
i
p
m
e
n
t
.

3
.
3
.
8
 
 
 
A
s
p
h
a
l
t
 
A
d
h
e
s
i
v
e
 
T
a
c
k
i
f
i
e
r

A
s
p
h
a
l
t
 
a
d
h
e
s
i
v
e
 
t
a
c
k
i
f
i
e
r
 
m
u
s
t
 
b
e
 
s
p
r
a
y
e
d
 
a
t
 
a
 
r
a
t
e
 
b
e
t
w
e
e
n
 
1
0
 
t
o
 
1
3
 

g
a
l
l
o
n
s
/
1
0
0
0
 
s
q
u
a
r
e
 
f
e
e
t
.
 
 
D
o
 
n
o
t
 
c
o
m
p
l
e
t
e
l
y
 
e
x
c
l
u
d
e
 
s
u
n
l
i
g
h
t
 
f
r
o
m
 

p
e
n
e
t
r
a
t
i
n
g
 
t
o
 
t
h
e
 
g
r
o
u
n
d
 
s
u
r
f
a
c
e
.

3
.
3
.
9
 
 
 
N
o
n
-
A
s
p
h
a
l
t
i
c
 
T
a
c
k
i
f
i
e
r

A
p
p
l
y
 
h
y
d
r
o
p
h
i
l
i
c
 
c
o
l
l
o
i
d
 
a
t
 
t
h
e
 
r
a
t
e
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
,
 

u
s
i
n
g
 
h
y
d
r
a
u
l
i
c
 
e
q
u
i
p
m
e
n
t
 
s
u
i
t
a
b
l
e
 
f
o
r
 
t
h
o
r
o
u
g
h
l
y
 
m
i
x
i
n
g
 
w
i
t
h
 
w
a
t
e
r
.
 
 

A
p
p
l
y
 
a
 
u
n
i
f
o
r
m
 
m
i
x
t
u
r
e
 
o
v
e
r
 
t
h
e
 
a
r
e
a
.

3
.
3
.
1
0
 
 
 
A
s
p
h
a
l
t
 
A
d
h
e
s
i
v
e
 
C
o
a
t
e
d
 
M
u
l
c
h

H
a
y
 
o
r
 
s
t
r
a
w
 
m
u
l
c
h
 
m
a
y
 
b
e
 
s
p
r
e
a
d
 
s
i
m
u
l
t
a
n
e
o
u
s
l
y
 
w
i
t
h
 
a
s
p
h
a
l
t
 
a
d
h
e
s
i
v
e
 

a
p
p
l
i
e
d
 
a
t
 
a
 
r
a
t
e
 
b
e
t
w
e
e
n
 
1
0
 
t
o
 
1
3
 
g
a
l
l
o
n
s
/
1
0
0
0
 
s
q
u
a
r
e
 
f
e
e
t
,
 
u
s
i
n
g
 
p
o
w
e
r
 

m
u
l
c
h
 
e
q
u
i
p
m
e
n
t
 
e
q
u
i
p
p
e
d
 
w
i
t
h
 
s
u
i
t
a
b
l
e
 
a
s
p
h
a
l
t
 
p
u
m
p
 
a
n
d
 
n
o
z
z
l
e
.
 
 
A
p
p
l
y
 
t
h
e
 

a
d
h
e
s
i
v
e
-
c
o
a
t
e
d
 
m
u
l
c
h
 
e
v
e
n
l
y
 
o
v
e
r
 
t
h
e
 
s
u
r
f
a
c
e
.
 
 
D
o
 
n
o
t
 
c
o
m
p
l
e
t
e
l
y
 
e
x
c
l
u
d
e
 

s
u
n
l
i
g
h
t
 
f
r
o
m
 
p
e
n
e
t
r
a
t
i
n
g
 
t
o
 
t
h
e
 
g
r
o
u
n
d
 
s
u
r
f
a
c
e
.

3
.
3
.
1
1
 
 
 
W
o
o
d
 
C
e
l
l
u
l
o
s
e
 
F
i
b
e
r
,
 
P
a
p
e
r
 
F
i
b
e
r
,
 
a
n
d
 
R
e
c
y
c
l
e
d
 
P
a
p
e
r

A
p
p
l
y
 
w
o
o
d
 
c
e
l
l
u
l
o
s
e
 
f
i
b
e
r
,
 
p
a
p
e
r
 
f
i
b
e
r
,
 
o
r
 
r
e
c
y
c
l
e
d
 
p
a
p
e
r
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 

h
y
d
r
a
u
l
i
c
 
m
u
l
c
h
 
o
p
e
r
a
t
i
o
n
.

3
.
3
.
1
2
 
 
 
H
y
d
r
a
u
l
i
c
 
M
u
l
c
h
 
A
p
p
l
i
c
a
t
i
o
n

3
.
3
.
1
2
.
1
 
 
 
U
n
s
e
e
d
e
d
 
A
r
e
a

I
n
s
t
a
l
l
 
h
y
d
r
a
u
l
i
c
 
m
u
l
c
h
 
a
s
 
i
n
d
i
c
a
t
e
d
 
a
n
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 

r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
.
 
 
M
i
x
 
h
y
d
r
a
u
l
i
c
 
m
u
l
c
h
 
w
i
t
h
 
w
a
t
e
r
 
a
t
 
t
h
e
 
r
a
t
e
 
r
e
c
o
m
m
e
n
d
e
d
 

b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
 
f
o
r
 
t
h
e
 
a
r
e
a
 
t
o
 
b
e
 
c
o
v
e
r
e
d
.
 
 
M
i
x
i
n
g
 
m
u
s
t
 
b
e
 
d
o
n
e
 
i
n
 

S
E
C
T
I
O
N
 
3
1
 
3
2
 
1
1
 
 
P
a
g
e
 
1
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

e
q
u
i
p
m
e
n
t
 
m
a
n
u
f
a
c
t
u
r
e
d
 
s
p
e
c
i
f
i
c
a
l
l
y
 
f
o
r
 
h
y
d
r
a
u
l
i
c
 
m
u
l
c
h
i
n
g
 
w
o
r
k
,
 
i
n
c
l
u
d
i
n
g
 

a
n
 
a
g
i
t
a
t
o
r
 
i
n
 
t
h
e
 
m
i
x
i
n
g
 
t
a
n
k
 
t
o
 
k
e
e
p
 
t
h
e
 
m
u
l
c
h
 
e
v
e
n
l
y
 
d
i
s
b
u
r
s
e
d
.

3
.
3
.
1
2
.
2
 
 
 
S
e
e
d
e
d
 
A
r
e
a

I
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
3
2
 
9
2
 
1
9
 
S
E
E
D
I
N
G
.

3
.
3
.
1
3
 
 
 
E
r
o
s
i
o
n
 
C
o
n
t
r
o
l
 
B
l
a
n
k
e
t
s

a
.
 
 
I
n
s
t
a
l
l
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
b
l
a
n
k
e
t
s
 
a
s
 
i
n
d
i
c
a
t
e
d
 
a
n
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
.
 
 
T
h
e
 
e
x
t
e
n
t
 
o
f
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 

b
l
a
n
k
e
t
s
 
m
u
s
t
 
b
e
 
a
s
 
i
n
d
i
c
a
t
e
d
.

b
.
 
 
O
r
i
e
n
t
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
b
l
a
n
k
e
t
s
 
i
n
 
v
e
r
t
i
c
a
l
 
s
t
r
i
p
s
 
a
n
d
 
a
n
c
h
o
r
e
d
 
w
i
t
h
 

s
t
a
p
l
e
s
,
 
a
s
 
i
n
d
i
c
a
t
e
d
.
 
 
A
b
u
t
 
a
d
j
a
c
e
n
t
 
s
t
r
i
p
s
 
t
o
 
a
l
l
o
w
 
f
o
r
 
i
n
s
t
a
l
l
a
t
i
o
n
 

o
f
 
a
 
c
o
m
m
o
n
 
r
o
w
 
o
f
 
s
t
a
p
l
e
s
.
 
 
O
v
e
r
l
a
p
 
h
o
r
i
z
o
n
t
a
l
 
j
o
i
n
t
s
 
b
e
t
w
e
e
n
 
e
r
o
s
i
o
n
 

c
o
n
t
r
o
l
 
b
l
a
n
k
e
t
s
 
s
u
f
f
i
c
i
e
n
t
l
y
 
t
o
 
a
c
c
o
m
m
o
d
a
t
e
 
a
 
c
o
m
m
o
n
 
r
o
w
 
o
f
 
s
t
a
p
l
e
s
 

w
i
t
h
 
t
h
e
 
u
p
h
i
l
l
 
e
n
d
 
o
n
 
t
o
p
.

c
.
 
 
W
h
e
r
e
 
e
x
p
o
s
e
d
 
t
o
 
o
v
e
r
l
a
n
d
 
s
h
e
e
t
 
f
l
o
w
,
 
l
o
c
a
t
e
 
a
 
t
r
e
n
c
h
 
a
t
 
t
h
e
 
u
p
h
i
l
l
 

t
e
r
m
i
n
a
t
i
o
n
.
 
 
S
t
a
p
l
e
 
t
h
e
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
b
l
a
n
k
e
t
 
t
o
 
t
h
e
 
b
o
t
t
o
m
 
o
f
 
t
h
e
 

t
r
e
n
c
h
.
 
 
B
a
c
k
f
i
l
l
 
a
n
d
 
c
o
m
p
a
c
t
 
t
h
e
 
t
r
e
n
c
h
 
a
s
 
r
e
q
u
i
r
e
d
.

d
.
 
 
W
h
e
r
e
 
t
e
r
m
i
n
a
t
i
n
g
 
i
n
 
a
 
c
h
a
n
n
e
l
 
c
o
n
t
a
i
n
i
n
g
 
a
n
 
i
n
s
t
a
l
l
e
d
 
b
l
a
n
k
e
t
,
 
t
h
e
 

e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
b
l
a
n
k
e
t
 
m
u
s
t
 
o
v
e
r
l
a
p
 
i
n
s
t
a
l
l
e
d
 
b
l
a
n
k
e
t
 
s
u
f
f
i
c
i
e
n
t
l
y
 
t
o
 

a
c
c
o
m
m
o
d
a
t
e
 
a
 
c
o
m
m
o
n
 
r
o
w
 
o
f
 
s
t
a
p
l
e
s
.

3
.
3
.
1
4
 
 
 
S
y
n
t
h
e
t
i
c
 
S
h
e
e
t
 
S
y
s
t
e
m

A
n
c
h
o
r
 
s
y
n
t
h
e
t
i
c
 
s
h
e
e
t
 
s
y
s
t
e
m
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 

r
e
c
o
m
m
e
n
d
a
t
i
o
n
.
 
 
P
l
a
c
e
 
s
y
s
t
e
m
s
 
o
n
 
a
 
w
e
l
l
 
g
r
a
d
e
d
 
s
u
r
f
a
c
e
 
a
n
d
 
t
h
e
n
 
b
a
c
k
f
i
l
l
,
 

a
 
m
a
x
i
m
u
m
 
s
e
v
e
n
 
d
a
y
s
 
a
f
t
e
r
 
p
l
a
c
e
m
e
n
t
,
 
t
o
 
p
r
o
t
e
c
t
 
t
h
e
 
m
a
t
e
r
i
a
l
 
f
r
o
m
 

u
l
t
r
a
v
i
o
l
e
t
 
r
a
d
i
a
t
i
o
n
.
 
 
I
n
c
l
u
d
e
 
c
o
n
t
i
g
u
o
u
s
 
p
e
r
i
m
e
t
e
r
 
t
e
r
m
i
n
a
t
i
o
n
 
t
r
e
n
c
h
e
s
 

a
s
 
t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 
p
r
o
g
r
e
s
s
e
s
.

3
.
3
.
1
4
.
1
 
 
 
S
h
e
e
t
 
S
y
s
t
e
m
 
R
e
v
e
g
e
t
a
t
i
o
n

F
o
r
 
a
r
e
a
s
 
n
o
t
 
r
e
q
u
i
r
i
n
g
 
r
e
-
v
e
g
e
t
a
t
i
o
n
,
 
b
a
c
k
f
i
l
l
 
o
p
e
n
i
n
g
s
 
t
o
 
g
r
a
d
e
 
w
i
t
h
 

w
e
l
l
 
g
r
a
d
e
d
 
f
i
l
l
 
m
a
t
e
r
i
a
l
 
a
n
d
 
s
u
r
f
a
c
e
 
p
r
e
p
a
r
e
d
 
f
o
r
 
f
i
n
i
s
h
 
a
s
 
i
n
d
i
c
a
t
e
d
 
o
n
 

t
h
e
 
d
r
a
w
i
n
g
s
.
 
 
F
o
r
 
a
r
e
a
s
 
r
e
q
u
i
r
i
n
g
 
r
e
-
v
e
g
e
t
a
t
i
o
n
,
 
b
a
c
k
f
i
l
l
 
o
p
e
n
i
n
g
s
 
u
s
i
n
g
 

w
e
l
l
 
g
r
a
d
e
d
 
f
i
l
l
 
a
n
d
 
t
o
p
s
o
i
l
 
a
s
 
i
n
d
i
c
a
t
e
d
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
.

3
.
3
.
1
4
.
2
 
 
 
S
h
e
e
t
 
S
y
s
t
e
m
 
G
r
i
d
s

E
a
c
h
 
p
a
i
r
 
o
f
 
g
r
i
d
s
 
m
u
s
t
 
c
o
v
e
r
 
g
r
a
d
e
 
w
i
t
h
o
u
t
 
g
a
p
s
 
o
r
 
o
p
e
n
 
s
p
a
c
e
s
 
b
e
t
w
e
e
n
 

t
h
e
m
.
 
 
P
r
o
v
i
d
e
 
1
0
0
 
p
e
r
c
e
n
t
 
c
o
v
e
r
a
g
e
 
o
f
 
t
h
e
 
a
r
e
a
 
w
i
t
h
 
t
h
e
 
c
e
l
l
s
 
b
a
c
k
f
i
l
l
e
d
.

3
.
3
.
1
4
.
3
 
 
 
S
h
e
e
t
 
S
y
s
t
e
m
 
S
e
e
d
i
n
g

I
n
s
t
a
l
l
 
s
e
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
3
2
 
9
2
 
1
9
 
S
E
E
D
I
N
G
.

3
.
3
.
1
4
.
4
 
 
 
G
r
i
d
 
S
y
s
t
e
m
 
G
r
i
d
s

A
n
c
h
o
r
 
s
y
n
t
h
e
t
i
c
 
g
r
i
d
 
s
y
s
t
e
m
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 

r
e
c
o
m
m
e
n
d
a
t
i
o
n
.
 
 
P
l
a
c
e
 
i
n
t
e
r
l
o
c
k
i
n
g
 
g
r
i
d
 
s
y
s
t
e
m
s
 
o
n
 
w
e
l
l
 
g
r
a
d
e
d
 
s
u
r
f
a
c
e
.
 

C
o
m
p
l
e
t
e
 
t
h
e
 
b
a
c
k
f
i
l
l
i
n
g
 
o
f
 
o
p
e
n
i
n
g
s
 
a
 
m
a
x
i
m
u
m
 
7
 
d
a
y
s
 
a
f
t
e
r
 
p
l
a
c
e
m
e
n
t
 
t
o
 

p
r
o
t
e
c
t
 
t
h
e
 
m
a
t
e
r
i
a
l
 
f
r
o
m
 
u
l
t
r
a
v
i
o
l
e
t
 
r
a
d
i
a
t
i
o
n
.
 
 
A
s
 
t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 

p
r
o
g
r
e
s
s
e
s
,
 
b
a
c
k
f
i
l
l
i
n
g
 
m
u
s
t
 
i
n
c
l
u
d
e
 
c
o
n
t
i
g
u
o
u
s
 
p
e
r
i
m
e
t
e
r
 
t
e
r
m
i
n
a
t
i
o
n
 

t
r
e
n
c
h
e
s
.

S
E
C
T
I
O
N
 
3
1
 
3
2
 
1
1
 
 
P
a
g
e
 
2
0



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
3
.
1
5
 
 
 
G
r
i
d
s

3
.
3
.
1
5
.
1
 
 
 
G
r
i
d
 
S
y
s
t
e
m
 
R
e
v
e
g
e
t
a
t
i
o
n

F
o
r
 
a
r
e
a
s
 
n
o
t
 
r
e
q
u
i
r
i
n
g
 
r
e
-
v
e
g
e
t
a
t
i
o
n
,
 
b
a
c
k
f
i
l
l
 
o
p
e
n
i
n
g
s
 
w
i
t
h
 
a
 
m
i
n
i
m
u
m
 

1
/
2
 
i
n
c
h
 
n
o
m
i
n
a
l
 
s
i
z
e
 
c
r
u
s
h
e
d
 
r
o
c
k
,
 
t
o
 
a
 
m
i
n
i
m
u
m
 
2
 
i
n
c
h
 
d
e
p
t
h
.

3
.
3
.
1
5
.
2
 
 
 
S
y
n
t
h
e
t
i
c
 
G
r
i
d
s

E
a
c
h
 
p
a
i
r
 
o
f
 
g
r
i
d
s
 
m
u
s
t
 
c
o
v
e
r
 
g
r
a
d
e
 
w
i
t
h
o
u
t
 
g
a
p
s
 
o
r
 
o
p
e
n
 
s
p
a
c
e
s
 
b
e
t
w
e
e
n
 

t
h
e
m
.
 
 
T
h
e
 
s
y
s
t
e
m
 
m
u
s
t
 
p
r
o
v
i
d
e
 
1
0
0
 
p
e
r
c
e
n
t
 
c
o
v
e
r
a
g
e
 
o
f
 
t
h
e
 
a
r
e
a
 
w
i
t
h
 
t
h
e
 

c
e
l
l
s
 
b
a
c
k
f
i
l
l
e
d
.

3
.
3
.
1
5
.
3
 
 
 
G
r
i
d
 
S
y
s
t
e
m
 
S
e
e
d
i
n
g

I
n
s
t
a
l
l
 
s
e
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
3
2
 
9
2
 
1
9
 
S
E
E
D
I
N
G
.

3
.
4
 
 
 
C
L
E
A
N
-
U
P

D
i
s
p
o
s
e
 
o
f
 
e
x
c
e
s
s
 
m
a
t
e
r
i
a
l
,
 
d
e
b
r
i
s
,
 
a
n
d
 
w
a
s
t
e
 
m
a
t
e
r
i
a
l
s
 
o
f
f
s
i
t
e
 
a
t
 
a
n
 

a
p
p
r
o
v
e
d
 
l
a
n
d
f
i
l
l
 
o
r
 
r
e
c
y
c
l
i
n
g
 
c
e
n
t
e
r
.
 
 
C
l
e
a
r
 
a
d
j
a
c
e
n
t
 
p
a
v
e
d
 
a
r
e
a
s
.
 
 

I
m
m
e
d
i
a
t
e
l
y
 
u
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 
i
n
 
a
n
 
a
r
e
a
,
 
p
r
o
t
e
c
t
 
t
h
e
 

a
r
e
a
 
a
g
a
i
n
s
t
 
t
r
a
f
f
i
c
 
o
r
 
o
t
h
e
r
 
u
s
e
 
b
y
 
e
r
e
c
t
i
n
g
 
b
a
r
r
i
c
a
d
e
s
 
a
n
d
 
p
r
o
v
i
d
i
n
g
 

s
i
g
n
a
g
e
 
a
s
 
r
e
q
u
i
r
e
d
,
 
o
r
 
a
s
 
d
i
r
e
c
t
e
d
.

3
.
5
 
 
 
W
A
T
E
R
I
N
G
 
S
E
E
D

S
t
a
r
t
 
w
a
t
e
r
i
n
g
 
i
m
m
e
d
i
a
t
e
l
y
 
a
f
t
e
r
 
i
n
s
t
a
l
l
i
n
g
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
b
l
a
n
k
e
t
 
t
y
p
e
 

X
I
 
(
r
e
v
e
g
e
t
a
t
i
o
n
 
m
a
t
)
.
 
 
A
p
p
l
y
 
w
a
t
e
r
 
t
o
 
s
u
p
p
l
e
m
e
n
t
 
r
a
i
n
f
a
l
l
 
a
t
 
a
 
s
u
f
f
i
c
i
e
n
t
 

r
a
t
e
 
t
o
 
e
n
s
u
r
e
 
m
o
i
s
t
 
s
o
i
l
 
c
o
n
d
i
t
i
o
n
s
 
t
o
 
a
 
m
i
n
i
m
u
m
 
1
 
i
n
c
h
 
d
e
p
t
h
.
 
 
P
r
e
v
e
n
t
 

r
u
n
-
o
f
f
 
a
n
d
 
p
u
d
d
l
i
n
g
.
 
 
D
o
 
n
o
 
d
r
i
v
e
 
w
a
t
e
r
i
n
g
 
t
r
u
c
k
s
 
o
v
e
r
 
t
u
r
f
 
a
r
e
a
s
,
 
u
n
l
e
s
s
 

o
t
h
e
r
w
i
s
e
 
d
i
r
e
c
t
e
d
.
 
 
P
r
e
v
e
n
t
 
w
a
t
e
r
i
n
g
 
o
f
 
o
t
h
e
r
 
a
d
j
a
c
e
n
t
 
a
r
e
a
s
 
o
r
 
p
l
a
n
t
 

m
a
t
e
r
i
a
l
.

3
.
6
 
 
 
M
A
I
N
T
E
N
A
N
C
E
 
R
E
C
O
R
D

F
u
r
n
i
s
h
 
a
 
r
e
c
o
r
d
 
d
e
s
c
r
i
b
i
n
g
 
t
h
e
 
m
a
i
n
t
e
n
a
n
c
e
 
w
o
r
k
 
p
e
r
f
o
r
m
e
d
,
 
r
e
c
o
r
d
 
o
f
 

m
e
a
s
u
r
e
m
e
n
t
s
 
a
n
d
 
f
i
n
d
i
n
g
s
 
f
o
r
 
p
r
o
d
u
c
t
 
f
a
i
l
u
r
e
,
 
r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
 
f
o
r
 
r
e
p
a
i
r
,
 

a
n
d
 
p
r
o
d
u
c
t
s
 
r
e
p
l
a
c
e
d
.

3
.
6
.
1
 
 
 
M
a
i
n
t
e
n
a
n
c
e

M
a
i
n
t
e
n
a
n
c
e
 
m
u
s
t
 
i
n
c
l
u
d
e
 
e
r
a
d
i
c
a
t
i
n
g
 
w
e
e
d
s
;
 
p
r
o
t
e
c
t
i
n
g
 
e
m
b
a
n
k
m
e
n
t
s
 
a
n
d
 

d
i
t
c
h
e
s
 
f
r
o
m
 
s
u
r
f
a
c
e
 
e
r
o
s
i
o
n
;
 
m
a
i
n
t
a
i
n
i
n
g
 
t
h
e
 
p
e
r
f
o
r
m
a
n
c
e
 
o
f
 
t
h
e
 
e
r
o
s
i
o
n
 

c
o
n
t
r
o
l
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
m
u
l
c
h
;
 
p
r
o
t
e
c
t
i
n
g
 
i
n
s
t
a
l
l
e
d
 
a
r
e
a
s
 
f
r
o
m
 
t
r
a
f
f
i
c
.

3
.
6
.
2
 
 
 
M
a
i
n
t
e
n
a
n
c
e
 
I
n
s
t
r
u
c
t
i
o
n
s

F
u
r
n
i
s
h
 
w
r
i
t
t
e
n
 
i
n
s
t
r
u
c
t
i
o
n
s
 
c
o
n
t
a
i
n
i
n
g
 
d
r
a
w
i
n
g
s
 
a
n
d
 
o
t
h
e
r
 
n
e
c
e
s
s
a
r
y
 

i
n
f
o
r
m
a
t
i
o
n
,
 
d
e
s
c
r
i
b
i
n
g
 
t
h
e
 
c
a
r
e
 
o
f
 
t
h
e
 
i
n
s
t
a
l
l
e
d
 
m
a
t
e
r
i
a
l
;
 
i
n
c
l
u
d
i
n
g
,
 

w
h
e
n
 
a
n
d
 
w
h
e
r
e
 
m
a
i
n
t
e
n
a
n
c
e
 
s
h
o
u
l
d
 
o
c
c
u
r
,
 
a
n
d
 
t
h
e
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
m
a
t
e
r
i
a
l
 

r
e
p
l
a
c
e
m
e
n
t
.
 
 
S
u
b
m
i
t
 
i
n
s
t
r
u
c
t
i
o
n
 
f
o
r
 
y
e
a
r
-
r
o
u
n
d
 
c
a
r
e
 
o
f
 
i
n
s
t
a
l
l
e
d
 

m
a
t
e
r
i
a
l
.
 
 
I
n
c
l
u
d
e
 
m
a
n
u
f
a
c
t
u
r
e
r
 
s
u
p
p
l
i
e
d
 
s
p
a
r
e
 
p
a
r
t
s
.

3
.
6
.
3
 
 
 
P
a
t
c
h
i
n
g
 
a
n
d
 
R
e
p
l
a
c
e
m
e
n
t

U
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e
 
d
i
r
e
c
t
e
d
,
 
m
a
t
e
r
i
a
l
 
m
u
s
t
 
b
e
 
p
l
a
c
e
d
,
 
s
e
a
m
e
d
 
o
r
 
p
a
t
c
h
e
d
 
a
s
 

r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
.
 
 
R
e
m
o
v
e
 
m
a
t
e
r
i
a
l
 
n
o
t
 
m
e
e
t
i
n
g
 
t
h
e
 
r
e
q
u
i
r
e
d
 

S
E
C
T
I
O
N
 
3
1
 
3
2
 
1
1
 
 
P
a
g
e
 
2
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

p
e
r
f
o
r
m
a
n
c
e
 
a
s
 
a
 
r
e
s
u
l
t
 
o
f
 
p
l
a
c
e
m
e
n
t
,
 
s
e
a
m
i
n
g
 
o
r
 
p
a
t
c
h
i
n
g
 
f
r
o
m
 
t
h
e
 
s
i
t
e
.
 
 

R
e
p
l
a
c
e
 
t
h
e
 
u
n
a
c
c
e
p
t
a
b
l
e
 
m
a
t
e
r
i
a
l
 
a
t
 
n
o
 
a
d
d
i
t
i
o
n
a
l
 
c
o
s
t
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.

3
.
7
 
 
 
S
A
T
I
S
F
A
C
T
O
R
Y
 
S
T
A
N
D
 
O
F
 
G
R
A
S
S
 
P
L
A
N
T
S

W
h
e
n
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
b
l
a
n
k
e
t
 
t
y
p
e
 
X
I
 
(
r
e
v
e
g
e
t
a
t
i
o
n
 
m
a
t
)
 
i
s
 
i
n
s
t
a
l
l
e
d
,
 

e
v
a
l
u
a
t
e
 
t
h
e
 
g
r
a
s
s
 
p
l
a
n
t
s
 
f
o
r
 
s
p
e
c
i
e
s
 
a
n
d
 
h
e
a
l
t
h
 
w
h
e
n
 
t
h
e
 
g
r
a
s
s
 
p
l
a
n
t
s
 
a
r
e
 

a
 
m
i
n
i
m
u
m
 
1
 
i
n
c
h
 
h
i
g
h
.
 
 
A
 
s
a
t
i
s
f
a
c
t
o
r
y
 
s
t
a
n
d
 
o
f
 
g
r
a
s
s
 
p
l
a
n
t
s
 
f
r
o
m
 
t
h
e
 

r
e
v
e
g
e
t
a
t
i
o
n
 
m
a
t
 
a
r
e
a
 
m
u
s
t
 
b
e
 
a
 
m
i
n
i
m
u
m
 
1
0
 
g
r
a
s
s
 
p
l
a
n
t
s
 
p
e
r
 
s
q
u
a
r
e
 
f
o
o
t
.
 
 

T
h
e
 
t
o
t
a
l
 
b
a
r
e
 
s
p
o
t
s
 
m
u
s
t
 
n
o
t
 
e
x
c
e
e
d
 
2
 
p
e
r
c
e
n
t
 
o
f
 
t
h
e
 
t
o
t
a
l
 
r
e
v
e
g
e
t
a
t
i
o
n
 

m
a
t
 
a
r
e
a
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
3
2
 
0
5
 
3
3

L
A
N
D
S
C
A
P
E
 
E
S
T
A
B
L
I
S
H
M
E
N
T

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
M
E
A
S
U
R
E
M
E
N
T

T
h
e
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
m
e
n
t
 
f
o
r
 
l
a
n
d
s
c
a
p
e
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
i
s
 
s
t
a
t
e
d
 
i
n
 
S
e
c
t
i
o
n
 

3
2
 
9
2
 
1
9
 
S
E
E
D
I
N
G
 
a
n
d
 
S
e
c
t
i
o
n
 
3
2
 
9
2
 
2
3
 
S
O
D
D
I
N
G
.

1
.
2
 
 
 
P
A
Y
M
E
N
T

P
a
y
m
e
n
t
 
w
i
l
l
 
c
o
n
s
t
i
t
u
t
e
 
f
u
l
l
 
c
o
m
p
e
n
s
a
t
i
o
n
 
f
o
r
 
a
l
l
 
l
a
b
o
r
,
 
e
q
u
i
p
m
e
n
t
,
 
t
o
o
l
s
,
 

p
i
p
i
n
g
,
 
s
u
p
p
l
i
e
s
,
 
w
a
t
e
r
,
 
a
n
d
 
i
n
c
i
d
e
n
t
a
l
s
 
r
e
q
u
i
r
e
d
 
t
o
 
e
s
t
a
b
l
i
s
h
 
s
i
t
e
 

l
a
n
d
s
c
a
p
i
n
g
.

1
.
3
 
 
 
R
E
F
E
R
E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
m
 
a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 

e
x
t
e
n
t
 
r
e
f
e
r
e
n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
t
e
x
t
 
b
y
 

t
h
e
 
b
a
s
i
c
 
d
e
s
i
g
n
a
t
i
o
n
 
o
n
l
y
.

A
S
T
M
 
I
N
T
E
R
N
A
T
I
O
N
A
L
 
(
A
S
T
M
)

A
S
T
M
 
D
5
8
5
1

(
1
9
9
5
;
 
R
 
2
0
1
5
)
 
P
l
a
n
n
i
n
g
 
a
n
d
 
I
m
p
l
e
m
e
n
t
i
n
g
 
a
 

W
a
t
e
r
 
M
o
n
i
t
o
r
i
n
g
 
P
r
o
g
r
a
m

A
S
T
M
 
D
6
1
5
5

(
2
0
1
5
)
 
N
o
n
t
r
a
d
i
t
i
o
n
a
l
 
C
o
a
r
s
e
 
A
g
g
r
e
g
a
t
e
 
f
o
r
 

B
i
t
u
m
i
n
o
u
s
 
P
a
v
i
n
g
 
M
i
x
t
u
r
e
s

1
.
4
 
 
 
D
E
F
I
N
I
T
I
O
N
S

1
.
4
.
1
 
 
 
P
e
s
t
i
c
i
d
e

A
n
y
 
s
u
b
s
t
a
n
c
e
 
o
r
 
m
i
x
t
u
r
e
 
o
f
 
s
u
b
s
t
a
n
c
e
s
,
 
i
n
c
l
u
d
i
n
g
 
b
i
o
l
o
g
i
c
a
l
 
c
o
n
t
r
o
l
 

a
g
e
n
t
s
,
 
t
h
a
t
 
m
a
y
 
p
r
e
v
e
n
t
,
 
d
e
s
t
r
o
y
,
 
r
e
p
e
l
,
 
o
r
 
m
i
t
i
g
a
t
e
 
p
e
s
t
s
 
a
n
d
 
a
r
e
 

s
p
e
c
i
f
i
c
a
l
l
y
 
l
a
b
e
l
e
d
 
f
o
r
 
u
s
e
 
b
y
 
t
h
e
 
U
.
S
.
 
E
n
v
i
r
o
n
m
e
n
t
a
l
 
P
r
o
t
e
c
t
i
o
n
 
A
g
e
n
c
y
 

(
E
P
A
)
.
 
 
A
l
s
o
,
 
a
n
y
 
s
u
b
s
t
a
n
c
e
 
u
s
e
d
 
a
s
 
a
 
p
l
a
n
t
 
r
e
g
u
l
a
t
o
r
,
 
d
e
f
o
l
i
a
n
t
,
 

d
i
s
i
n
f
e
c
t
a
n
t
,
 
o
r
 
b
i
o
c
i
d
e
.
 
 
E
x
a
m
p
l
e
s
 
o
f
 
p
e
s
t
i
c
i
d
e
s
 
i
n
c
l
u
d
e
 
f
u
m
i
g
a
n
t
s
,
 

h
e
r
b
i
c
i
d
e
s
,
 
i
n
s
e
c
t
i
c
i
d
e
s
,
 
f
u
n
g
i
c
i
d
e
s
,
 
n
e
m
a
t
i
c
i
d
e
s
,
 
m
o
l
l
u
s
c
i
c
i
d
e
s
 
a
n
d
 

r
o
d
e
n
t
i
c
i
d
e
s
.

1
.
4
.
2
 
 
 
S
t
a
n
d
 
o
f
 
T
u
r
f

9
5
 
p
e
r
c
e
n
t
 
g
r
o
u
n
d
 
c
o
v
e
r
 
o
f
 
t
h
e
 
e
s
t
a
b
l
i
s
h
e
d
 
s
p
e
c
i
e
s
.

1
.
4
.
3
 
 
 
P
l
a
n
t
e
r
 
B
e
d
s

A
 
p
l
a
n
t
e
r
 
b
e
d
 
i
s
 
d
e
f
i
n
e
d
 
a
s
 
a
n
 
a
r
e
a
 
c
o
n
t
a
i
n
i
n
g
 
o
n
e
 
o
r
 
a
 
c
o
m
b
i
n
a
t
i
o
n
 
o
f
 
t
h
e
 

f
o
l
l
o
w
i
n
g
 
p
l
a
n
t
 
t
y
p
e
s
:
 
s
h
r
u
b
s
,
 
v
i
n
e
s
,
 
w
i
l
d
f
l
o
w
e
r
s
,
 
a
n
n
u
a
l
s
,
 
p
e
r
e
n
n
i
a
l
s
,
 

g
r
o
u
n
d
 
c
o
v
e
r
,
 
a
n
d
 
a
 
m
u
l
c
h
 
t
o
p
d
r
e
s
s
i
n
g
 
e
x
c
l
u
d
i
n
g
 
t
u
r
f
.
 
 
T
r
e
e
s
 
m
a
y
 
a
l
s
o
 
b
e
 

f
o
u
n
d
 
i
n
 
p
l
a
n
t
e
r
 
b
e
d
s
.

1
.
5
 
 
 
R
E
L
A
T
E
D
 
R
E
Q
U
I
R
E
M
E
N
T
S

S
e
c
t
i
o
n
 
3
2
 
9
2
 
1
9
 
S
E
E
D
I
N
G
 
a
n
d
 
S
e
c
t
i
o
n
 
3
2
 
9
2
 
2
3
 
S
O
D
D
I
N
G
 
a
p
p
l
y
 
t
o
 
t
h
i
s
 

S
E
C
T
I
O
N
 
3
2
 
0
5
 
3
3
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

s
e
c
t
i
o
n
 
f
o
r
 
i
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
s
e
e
d
 
a
n
d
 
s
o
d
 
r
e
q
u
i
r
e
m
e
n
t
s
,
 
w
i
t
h
 
a
d
d
i
t
i
o
n
s
 
a
n
d
 

m
o
d
i
f
i
c
a
t
i
o
n
s
 
h
e
r
e
i
n
.

1
.
6
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
1
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
b
m
i
t
t
a
l
s

I
n
t
e
g
r
a
t
e
d
 
P
e
s
t
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
;
 
G

S
D
-
0
3
 
P
r
o
d
u
c
t
 
D
a
t
a

F
e
r
t
i
l
i
z
e
r
;
 
G

M
u
l
c
h
e
s
 
T
o
p
d
r
e
s
s
i
n
g

O
r
g
a
n
i
c
 
M
u
l
c
h
 
M
a
t
e
r
i
a
l
s

S
D
-
0
7
 
C
e
r
t
i
f
i
c
a
t
e
s

M
a
i
n
t
e
n
a
n
c
e
 
I
n
s
p
e
c
t
i
o
n
 
R
e
p
o
r
t

P
l
a
n
t
 
Q
u
a
n
t
i
t
i
e
s
;
 
G

S
D
-
1
0
 
O
p
e
r
a
t
i
o
n
 
a
n
d
 
M
a
i
n
t
e
n
a
n
c
e
 
D
a
t
a

M
a
i
n
t
e
n
a
n
c
e

S
D
-
1
1
 
C
l
o
s
e
o
u
t
 
S
u
b
m
i
t
t
a
l
s

T
r
e
e
 
S
t
a
k
i
n
g
 
a
n
d
 
G
u
y
i
n
g
 
R
e
m
o
v
a
l

1
.
7
 
 
 
D
E
L
I
V
E
R
Y
,
 
S
T
O
R
A
G
E
 
A
N
D
 
H
A
N
D
L
I
N
G

1
.
7
.
1
 
 
 
D
e
l
i
v
e
r
y

D
e
l
i
v
e
r
 
f
e
r
t
i
l
i
z
e
r
 
t
o
 
t
h
e
 
s
i
t
e
 
i
n
 
o
r
i
g
i
n
a
l
 
c
o
n
t
a
i
n
e
r
s
 
b
e
a
r
i
n
g
 

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
h
e
m
i
c
a
l
 
a
n
a
l
y
s
i
s
,
 
n
a
m
e
,
 
t
r
a
d
e
 
n
a
m
e
,
 
o
r
 
t
r
a
d
e
m
a
r
k
,
 
a
n
d
 

i
n
d
i
c
a
t
i
o
n
 
o
f
 
c
o
n
f
o
r
m
a
n
c
e
 
t
o
 
s
t
a
t
e
 
a
n
d
 
f
e
d
e
r
a
l
 
l
a
w
s
.
 
 
I
n
s
t
e
a
d
 
o
f
 

c
o
n
t
a
i
n
e
r
s
,
 
f
e
r
t
i
l
i
z
e
r
 
m
a
y
 
b
e
 
f
u
r
n
i
s
h
e
d
 
i
n
 
b
u
l
k
 
w
i
t
h
 
a
 
c
e
r
t
i
f
i
c
a
t
e
 

i
n
d
i
c
a
t
i
n
g
 
t
h
e
 
a
b
o
v
e
 
i
n
f
o
r
m
a
t
i
o
n
.

1
.
7
.
2
 
 
 
S
t
o
r
a
g
e

1
.
7
.
2
.
1
 
 
 
F
e
r
t
i
l
i
z
e
r
,
 
M
u
l
c
h
 
S
t
o
r
a
g
e

S
t
o
r
e
 
m
a
t
e
r
i
a
l
 
i
n
 
d
e
s
i
g
n
a
t
e
d
 
a
r
e
a
s
.
 
 
S
t
o
r
e
 
f
e
r
t
i
l
i
z
e
r
 
i
n
 
c
o
o
l
,
 
d
r
y
 

l
o
c
a
t
i
o
n
s
 
a
w
a
y
 
f
r
o
m
 
c
o
n
t
a
m
i
n
a
n
t
s
.

1
.
7
.
2
.
2
 
 
 
A
n
t
i
d
e
s
i
c
c
a
n
t
'
s
 
S
t
o
r
a
g
e

D
o
 
n
o
t
 
s
t
o
r
e
 
w
i
t
h
 
f
e
r
t
i
l
i
z
e
r
s
 
o
r
 
o
t
h
e
r
 
l
a
n
d
s
c
a
p
e
 
m
a
i
n
t
e
n
a
n
c
e
 
m
a
t
e
r
i
a
l
s
.

1
.
7
.
3
 
 
 
H
a
n
d
l
i
n
g

D
o
 
n
o
t
 
d
r
o
p
 
o
r
 
d
u
m
p
 
m
a
t
e
r
i
a
l
s
 
f
r
o
m
 
v
e
h
i
c
l
e
s
.

S
E
C
T
I
O
N
 
3
2
 
0
5
 
3
3
 
 
P
a
g
e
 
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
8
 
 
 
M
A
I
N
T
E
N
A
N
C
E

S
u
b
m
i
t
 
O
p
e
r
a
t
i
o
n
 
a
n
d
 
M
a
i
n
t
e
n
a
n
c
e
 
(
O
&
M
)
 
M
a
n
u
a
l
s
 
f
o
r
 
p
l
a
n
t
i
n
g
 
m
a
t
e
r
i
a
l
s
.
 
 

I
n
c
l
u
d
e
 
i
n
s
t
r
u
c
t
i
o
n
s
 
i
n
d
i
c
a
t
i
n
g
 
p
r
o
c
e
d
u
r
e
s
 
d
u
r
i
n
g
 
o
n
e
 
t
y
p
i
c
a
l
 
y
e
a
r
 

i
n
c
l
u
d
i
n
g
 
v
a
r
i
a
t
i
o
n
s
 
o
f
 
m
a
i
n
t
e
n
a
n
c
e
 
f
o
r
 
c
l
i
m
a
t
i
c
 
c
o
n
d
i
t
i
o
n
s
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 

y
e
a
r
.
 
 
P
r
o
v
i
d
e
 
i
n
s
t
r
u
c
t
i
o
n
s
 
a
n
d
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
w
a
t
e
r
i
n
g
;
 
p
r
o
m
o
t
i
o
n
 
o
f
 

g
r
o
w
t
h
,
 
i
n
c
l
u
d
i
n
g
 
f
e
r
t
i
l
i
z
i
n
g
,
 
p
r
u
n
i
n
g
,
 
a
n
d
 
m
o
w
i
n
g
;
 
a
n
d
 
i
n
t
e
g
r
a
t
e
d
 
p
e
s
t
 

m
a
n
a
g
e
m
e
n
t
.
 
 
O
&
M
 
M
a
n
u
a
l
s
 
m
u
s
t
 
i
n
c
l
u
d
e
 
p
i
c
t
u
r
e
s
 
o
f
 
p
l
a
n
t
i
n
g
 
m
a
t
e
r
i
a
l
s
 
c
r
o
s
s
 

r
e
f
e
r
e
n
c
e
d
 
t
o
 
b
o
t
a
n
i
c
a
l
 
a
n
d
 
c
o
m
m
o
n
 
n
a
m
e
s
,
 
w
i
t
h
 
a
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
n
o
r
m
a
l
 

a
p
p
e
a
r
a
n
c
e
 
i
n
 
e
a
c
h
 
s
e
a
s
o
n
.

D
e
v
e
l
o
p
 
a
 
w
a
t
e
r
 
m
o
n
i
t
o
r
i
n
g
 
p
r
o
g
r
a
m
 
f
o
r
 
s
u
r
f
a
c
e
 
a
n
d
 
g
r
o
u
n
d
 
w
a
t
e
r
 
o
n
 
t
h
e
 

p
r
o
j
e
c
t
 
s
i
t
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
D
5
8
5
1
 
a
n
d
 
c
o
n
s
i
s
t
e
n
t
 
w
i
t
h
 
t
h
e
 
w
a
t
e
r
 

m
a
n
a
g
e
m
e
n
t
 
p
r
o
g
r
a
m
 
u
t
i
l
i
z
e
d
 
d
u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
p
e
r
a
t
i
o
n
s
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

2
.
1
 
 
 
P
O
S
T
-
P
L
A
N
T
 
F
E
R
T
I
L
I
Z
E
R

F
e
r
t
i
l
i
z
e
r
 
f
o
r
 
g
r
o
u
n
d
c
o
v
e
r
,
 
w
i
l
d
f
l
o
w
e
r
s
,
 
a
n
d
 
g
r
a
s
s
e
s
 
i
s
 
n
o
t
 
p
e
r
m
i
t
t
e
d
.
 
 

P
r
o
v
i
d
e
 
f
e
r
t
i
l
i
z
e
r
 
f
o
r
 
t
r
e
e
s
,
 
p
l
a
n
t
s
,
 
a
n
d
 
s
h
r
u
b
s
 
a
s
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
p
l
a
n
t
 

s
u
p
p
l
i
e
r
,
 
e
x
c
e
p
t
 
s
y
n
t
h
e
t
i
c
 
c
h
e
m
i
c
a
l
 
f
e
r
t
i
l
i
z
e
r
s
 
a
r
e
 
n
o
t
 
p
e
r
m
i
t
t
e
d
.
 
 

F
e
r
t
i
l
i
z
e
r
s
 
c
o
n
t
a
i
n
i
n
g
 
p
e
t
r
o
c
h
e
m
i
c
a
l
 
a
d
d
i
t
i
v
e
s
 
o
r
 
t
h
a
t
 
h
a
v
e
 
b
e
e
n
 
t
r
e
a
t
e
d
 

w
i
t
h
 
p
e
s
t
i
c
i
d
e
s
 
o
r
 
h
e
r
b
i
c
i
d
e
s
 
a
r
e
 
n
o
t
 
p
e
r
m
i
t
t
e
d
.

2
.
1
.
1
 
 
 
G
r
a
n
u
l
a
r
 
F
e
r
t
i
l
i
z
e
r

O
r
g
a
n
i
c
,
 
g
r
a
n
u
l
a
r
 
c
o
n
t
r
o
l
l
e
d
 
r
e
l
e
a
s
e
 
f
e
r
t
i
l
i
z
e
r
 
c
o
n
t
a
i
n
i
n
g
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 

m
i
n
i
m
u
m
 
p
e
r
c
e
n
t
a
g
e
s
,
 
b
y
 
w
e
i
g
h
t
,
 
o
f
 
p
l
a
n
t
 
f
o
o
d
 
n
u
t
r
i
e
n
t
s
:

1
0
0
 
p
e
r
c
e
n
t
 
a
v
a
i
l
a
b
l
e
 
n
i
t
r
o
g
e
n
 
a
p
p
l
i
e
d
 
a
t
 
a
 
r
a
t
e
 
o
f
 
2
 
p
o
u
n
d
s
 
p
e
r
 
1
,
0
0
0
 

s
q
u
a
r
e
 
f
e
e
t
,
 
t
h
r
e
e
 
t
i
m
e
s
 
p
e
r
 
y
e
a
r
.

2
.
2
 
 
 
W
A
T
E
R

S
o
u
r
c
e
 
o
f
 
w
a
t
e
r
 
m
u
s
t
 
b
e
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
a
n
d
 
b
e
 
o
f
 

s
u
i
t
a
b
l
e
 
q
u
a
l
i
t
y
 
f
o
r
 
i
r
r
i
g
a
t
i
o
n
.
 
 
U
s
e
 
c
o
l
l
e
c
t
e
d
 
s
t
o
r
m
 
w
a
t
e
r
 
o
r
 
g
r
a
y
w
a
t
e
r
 

w
h
e
n
 
a
v
a
i
l
a
b
l
e
.

2
.
3
 
 
 
M
U
L
C
H
E
S
 
T
O
P
D
R
E
S
S
I
N
G

F
r
e
e
 
f
r
o
m
 
n
o
x
i
o
u
s
 
w
e
e
d
s
,
 
m
o
l
d
,
 
p
e
s
t
i
c
i
d
e
s
,
 
o
r
 
o
t
h
e
r
 
d
e
l
e
t
e
r
i
o
u
s
 
m
a
t
e
r
i
a
l
s
.

2
.
3
.
1
 
 
 
I
n
e
r
t
 
M
u
l
c
h
 
M
a
t
e
r
i
a
l
s

P
r
o
v
i
d
e
 
r
e
c
y
c
l
e
d
 
r
i
v
e
r
b
a
n
k
 
s
t
o
n
e
,
 
o
r
 
o
t
h
e
r
 
r
e
c
y
c
l
e
d
 
m
a
t
e
r
i
a
l
 
c
o
m
p
l
y
i
n
g
 

w
i
t
h
 
A
S
T
M
 
D
6
1
5
5
,
 
r
a
n
g
i
n
g
 
i
n
 
s
i
z
e
 
f
r
o
m
 
1
 
t
o
 
2
 
i
n
c
h
e
s
.

2
.
3
.
2
 
 
 
O
r
g
a
n
i
c
 
M
u
l
c
h
 
M
a
t
e
r
i
a
l
s

P
r
o
v
i
d
e
 
s
h
r
e
d
d
e
d
 
h
a
r
d
w
o
o
d
 
a
n
d
 
s
h
r
e
d
d
e
d
 
r
e
d
w
o
o
d
 
b
a
r
k
 
f
r
o
m
 
s
i
t
e
 
w
h
e
n
 

a
v
a
i
l
a
b
l
e
.
 
 
W
o
o
d
 
c
e
l
l
u
l
o
s
e
 
f
i
b
e
r
 
m
u
s
t
 
b
e
 
p
r
o
c
e
s
s
e
d
 
t
o
 
c
o
n
t
a
i
n
 
n
o
 
g
r
o
w
t
h
 
o
r
 

g
e
r
m
i
n
a
t
i
o
n
-
i
n
h
i
b
i
t
i
n
g
 
f
a
c
t
o
r
s
,
 
d
y
e
d
 
w
i
t
h
 
n
o
n
-
t
o
x
i
c
,
 
b
i
o
d
e
g
r
a
d
a
b
l
e
 
d
y
e
 
t
o
 

a
n
 
a
p
p
r
o
p
r
i
a
t
e
 
c
o
l
o
r
 
t
o
 
f
a
c
i
l
i
t
a
t
e
 
v
i
s
u
a
l
 
m
e
t
e
r
i
n
g
 
o
f
 
m
a
t
e
r
i
a
l
s
 

a
p
p
l
i
c
a
t
i
o
n
.
 
 
P
a
p
e
r
-
b
a
s
e
d
 
h
y
d
r
a
u
l
i
c
 
m
u
l
c
h
 
m
u
s
t
 
c
o
n
t
a
i
n
 
a
 
m
i
n
i
m
u
m
 
o
f
 
1
0
0
 

p
e
r
c
e
n
t
 
p
o
s
t
-
c
o
n
s
u
m
e
r
 
r
e
c
y
c
l
e
d
 
c
o
n
t
e
n
t
.
 
 
W
o
o
d
-
b
a
s
e
d
 
h
y
d
r
a
u
l
i
c
 
m
u
l
c
h
 
m
u
s
t
 

c
o
n
t
a
i
n
 
a
 
m
i
n
i
m
u
m
 
o
f
 
1
0
0
 
p
e
r
c
e
n
t
 
t
o
t
a
l
 
r
e
c
o
v
e
r
e
d
 
m
a
t
e
r
i
a
l
s
 
c
o
n
t
e
n
t
.

S
E
C
T
I
O
N
 
3
2
 
0
5
 
3
3
 
 
P
a
g
e
 
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

2
.
3
.
3
 
 
 
R
e
c
y
c
l
e
d
 
O
r
g
a
n
i
c
 
M
u
l
c
h

R
e
c
y
c
l
e
d
 
m
u
l
c
h
 
m
a
y
 
i
n
c
l
u
d
e
 
c
o
m
p
o
s
t
,
 
t
r
e
e
 
t
r
i
m
m
i
n
g
s
,
 
o
r
 
p
i
n
e
 
n
e
e
d
l
e
s
 
w
i
t
h
 
a
 

g
r
a
d
a
t
i
o
n
 
t
h
a
t
 
p
a
s
s
e
s
 
t
h
r
o
u
g
h
 
a
 
2
-
1
/
2
 
b
y
 
2
-
1
/
2
 
i
n
c
h
 
s
c
r
e
e
n
.
 
 
C
l
e
a
n
 

r
e
c
y
c
l
e
d
 
m
u
l
c
h
 
o
f
 
a
l
l
 
s
t
i
c
k
s
 
a
 
m
i
n
i
m
u
m
 
o
n
e
 
i
n
c
h
 
i
n
 
d
i
a
m
e
t
e
r
 
a
n
d
 
p
l
a
s
t
i
c
 

m
a
t
e
r
i
a
l
s
 
a
 
m
i
n
i
m
u
m
 
3
 
i
n
c
h
 
l
e
n
g
t
h
.
 
 
T
h
e
 
m
a
t
e
r
i
a
l
 
m
u
s
t
 
b
e
 
t
r
e
a
t
e
d
 
t
o
 
r
e
t
a
r
d
 

t
h
e
 
g
r
o
w
t
h
 
o
f
 
m
o
l
d
 
a
n
d
 
f
u
n
g
i
.

2
.
4
 
 
 
P
E
S
T
I
C
I
D
E
S

S
u
b
m
i
t
 
a
n
 
I
n
t
e
g
r
a
t
e
d
 
P
e
s
t
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
,
 
i
n
c
l
u
d
i
n
g
 
w
e
e
d
 
a
n
d
 
p
e
s
t
 

m
a
n
a
g
e
m
e
n
t
 
s
t
r
a
t
e
g
i
e
s
 
a
n
d
 
p
r
o
p
o
s
e
d
 
a
l
t
e
r
n
a
t
i
v
e
s
 
t
o
 
h
e
r
b
i
c
i
d
e
s
 
a
n
d
 

p
e
s
t
i
c
i
d
e
s
.
 
 
U
s
e
 
b
i
o
l
o
g
i
c
a
l
 
p
e
s
t
 
c
o
n
t
r
o
l
s
 
a
s
 
a
p
p
r
o
v
e
d
 
i
n
 
t
h
e
 
P
l
a
n
.

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
E
X
T
E
N
T
 
O
F
 
W
O
R
K

P
r
o
v
i
d
e
 
l
a
n
d
s
c
a
p
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
m
a
i
n
t
e
n
a
n
c
e
 
t
o
 
i
n
c
l
u
d
e
 
i
r
r
i
g
a
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 

c
l
e
a
n
i
n
g
 
a
n
d
 
a
d
j
u
s
t
m
e
n
t
s
,
 
m
o
w
i
n
g
,
 
e
d
g
i
n
g
,
 
f
e
r
t
i
l
i
z
i
n
g
,
 
w
a
t
e
r
i
n
g
,
 
w
e
e
d
i
n
g
,
 

p
r
u
n
i
n
g
,
 
a
n
d
 
s
t
a
k
e
 
a
n
d
 
g
u
y
 
a
d
j
u
s
t
i
n
g
 
f
o
r
 
a
l
l
 
r
e
n
o
v
a
t
e
d
 
l
a
n
d
s
c
a
p
e
 
a
r
e
a
s
 
a
n
d
 

e
x
i
s
t
i
n
g
 
p
l
a
n
t
 
m
a
t
e
r
i
a
l
,
 
u
n
l
e
s
s
 
i
n
d
i
c
a
t
e
d
 
o
t
h
e
r
w
i
s
e
,
 
a
n
d
 
a
t
 
a
l
l
 
a
r
e
a
s
 

i
n
s
i
d
e
 
o
r
 
o
u
t
s
i
d
e
 
t
h
e
 
l
i
m
i
t
s
 
o
f
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
t
h
a
t
 
a
r
e
 
d
i
s
t
u
r
b
e
d
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
'
s
 
o
p
e
r
a
t
i
o
n
s
.

3
.
1
.
1
 
 
 
P
o
l
i
c
i
n
g

P
o
l
i
c
e
 
a
l
l
 
l
a
n
d
s
c
a
p
e
d
 
a
r
e
a
s
.
 
 
P
o
l
i
c
i
n
g
 
i
n
c
l
u
d
e
s
 
r
e
m
o
v
a
l
 
o
f
 
l
e
a
v
e
s
,
 

b
r
a
n
c
h
e
s
 
a
n
d
 
l
i
m
b
s
 
r
e
g
a
r
d
l
e
s
s
 
o
f
 
l
e
n
g
t
h
 
o
r
 
d
i
a
m
e
t
e
r
,
 
d
e
a
d
 
v
e
g
e
t
a
t
i
o
n
,
 

p
a
p
e
r
,
 
t
r
a
s
h
,
 
c
i
g
a
r
e
t
t
e
 
b
u
t
t
s
,
 
g
a
r
b
a
g
e
,
 
r
o
c
k
s
 
o
r
 
o
t
h
e
r
 
d
e
b
r
i
s
.
 
 
P
o
l
i
c
i
n
g
 

m
u
s
t
 
e
x
t
e
n
d
 
t
o
 
b
o
t
h
 
s
i
d
e
s
 
o
f
 
f
e
n
c
i
n
g
 
o
r
 
w
a
l
l
s
.
 
 
C
o
l
l
e
c
t
e
d
 
d
e
b
r
i
s
 
m
u
s
t
 
b
e
 

p
r
o
m
p
t
l
y
 
r
e
m
o
v
e
d
 
a
n
d
 
d
i
s
p
o
s
e
d
 
o
f
 
a
t
 
a
n
 
a
p
p
r
o
v
e
d
 
d
i
s
p
o
s
a
l
 
s
i
t
e
.

3
.
1
.
2
 
 
 
D
r
a
i
n
a
g
e
 
S
y
s
t
e
m
 
M
a
i
n
t
e
n
a
n
c
e

R
e
m
o
v
e
 
a
l
l
 
o
b
s
t
r
u
c
t
i
o
n
s
 
f
r
o
m
 
s
u
r
f
a
c
e
 
a
n
d
 
s
u
b
s
u
r
f
a
c
e
 
d
r
a
i
n
 
l
i
n
e
s
 
t
o
 
a
l
l
o
w
 

w
a
t
e
r
 
t
o
 
f
l
o
w
 
u
n
r
e
s
t
r
i
c
t
e
d
 
i
n
 
s
w
a
l
e
s
,
 
g
u
t
t
e
r
s
,
 
c
a
t
c
h
 
b
a
s
i
n
s
,
 
s
t
o
r
m
 
d
r
a
i
n
 

c
u
r
b
 
i
n
l
e
t
s
,
 
a
n
d
 
y
a
r
d
 
d
r
a
i
n
s
.
 
 
R
e
m
o
v
e
 
g
r
a
t
e
s
 
a
n
d
 
c
l
e
a
r
 
d
e
b
r
i
s
 
i
n
 
c
a
t
c
h
 

b
a
s
i
n
s
.
 
 
O
p
e
n
 
d
r
a
i
n
a
g
e
 
c
h
a
n
n
e
l
s
 
a
r
e
 
t
o
 
b
e
 
m
a
i
n
t
a
i
n
e
d
 
f
r
e
e
 
o
f
 
a
l
l
 
d
e
b
r
i
s
 

a
n
d
 
v
e
g
e
t
a
t
i
o
n
 
a
t
 
a
l
l
 
t
i
m
e
s
.
 
 
E
d
g
e
s
 
o
f
 
t
h
e
s
e
 
c
h
a
n
n
e
l
s
 
m
u
s
t
 
b
e
 
c
l
e
a
r
 
o
f
 
a
n
y
 

e
n
c
r
o
a
c
h
m
e
n
t
 
b
y
 
v
e
g
e
t
a
t
i
o
n
.

3
.
2
 
 
 
I
R
R
I
G
A
T
I
O
N
 
E
S
T
A
B
L
I
S
H
M
E
N
T
 
P
E
R
I
O
D

T
h
e
 
i
r
r
i
g
a
t
i
o
n
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
p
e
r
i
o
d
 
w
i
l
l
 
c
o
m
m
e
n
c
e
 
o
n
 
t
h
e
 
d
a
t
e
 
t
h
a
t
 

i
n
s
p
e
c
t
i
o
n
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
s
h
o
w
s
 
t
h
a
t
 
t
h
e
 
n
e
w
 
i
r
r
i
g
a
t
i
o
n
 

e
q
u
i
p
m
e
n
t
 
f
u
r
n
i
s
h
e
d
 
u
n
d
e
r
 
t
h
i
s
 
c
o
n
t
r
a
c
t
 
h
a
v
e
 
b
e
e
n
 
s
a
t
i
s
f
a
c
t
o
r
i
l
y
 
i
n
s
t
a
l
l
e
d
 

a
n
d
 
i
s
 
f
u
n
c
t
i
o
n
a
l
 
a
n
d
 
m
u
s
t
 
c
o
n
t
i
n
u
e
 
f
o
r
 
a
 
p
e
r
i
o
d
 
o
f
 
3
6
5
 
d
a
y
s
.

3
.
2
.
1
 
 
 
M
a
i
n
t
e
n
a
n
c
e
 
D
u
r
i
n
g
 
t
h
e
 
I
r
r
i
g
a
t
i
o
n
 
E
s
t
a
b
l
i
s
h
m
e
n
t
 
P
e
r
i
o
d

B
e
g
i
n
 
m
a
i
n
t
e
n
a
n
c
e
 
i
m
m
e
d
i
a
t
e
l
y
 
a
f
t
e
r
 
i
r
r
i
g
a
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
h
a
s
 
b
e
e
n
 

i
n
s
t
a
l
l
e
d
 
a
n
d
 
i
s
 
f
u
n
c
t
i
o
n
a
l
.
 
 
I
n
s
p
e
c
t
 
i
r
r
i
g
a
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
a
t
 
l
e
a
s
t
 
o
n
c
e
 
a
 

w
e
e
k
 
d
u
r
i
n
g
 
t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 
a
n
d
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
p
e
r
i
o
d
 
a
n
d
 
p
e
r
f
o
r
m
 
n
e
e
d
e
d
 

m
a
i
n
t
e
n
a
n
c
e
 
p
r
o
m
p
t
l
y
.
 
 
A
u
t
o
m
a
t
i
c
 
c
o
n
t
r
o
l
l
e
r
s
 
n
o
t
 
e
q
u
i
p
p
e
d
 
w
i
t
h
 
r
a
i
n
 

s
h
u
t
-
o
f
f
 
s
e
n
s
o
r
s
 
m
u
s
t
 
b
e
 
t
u
r
n
e
d
 
o
f
f
 
d
u
r
i
n
g
 
p
e
r
i
o
d
s
 
o
f
 
r
a
i
n
 
t
h
a
t
 
e
x
c
e
e
d
 

t
w
e
l
v
e
 
h
o
u
r
s
 
o
f
 
c
o
n
t
i
n
u
o
u
s
 
r
a
i
n
f
a
l
l
 
i
n
 
o
n
e
 
d
a
y
 
o
r
 
d
u
r
i
n
g
 
r
a
i
n
 
s
t
o
r
m
s
 
o
f
 

o
n
e
 
d
a
y
 
o
r
 
m
o
r
e
.
 
 
O
n
c
e
 
t
h
e
 
r
a
i
n
 
h
a
s
 
s
u
b
s
i
d
e
d
 
t
i
m
e
r
s
 
m
u
s
t
 
b
e
 
r
e
a
c
t
i
v
a
t
e
d
.
 
 

I
r
r
i
g
a
t
i
o
n
 
c
o
n
t
r
o
l
l
e
r
s
 
m
u
s
t
 
b
e
 
i
n
s
p
e
c
t
e
d
 
a
n
d
 
r
e
p
r
o
g
r
a
m
m
e
d
 
a
f
t
e
r
 
p
o
w
e
r
 

S
E
C
T
I
O
N
 
3
2
 
0
5
 
3
3
 
 
P
a
g
e
 
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

o
u
t
a
g
e
s
.
 
 
C
o
n
t
r
a
c
t
o
r
 
m
u
s
t
 
b
e
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
w
i
n
t
e
r
i
z
a
t
i
o
n
 
a
n
d
 
s
t
a
r
t
u
p
.
 
 

S
p
r
i
n
k
l
e
r
 
h
e
a
d
s
 
m
u
s
t
 
d
i
r
e
c
t
 
w
a
t
e
r
 
a
w
a
y
 
f
r
o
m
 
b
u
i
l
d
i
n
g
s
 
a
n
d
 
h
a
r
d
 
s
u
r
f
a
c
e
d
 

a
r
e
a
s
.

3
.
2
.
2
 
 
 
W
a
t
e
r
 
R
e
s
t
r
i
c
t
i
o
n
s

A
b
i
d
e
 
b
y
 
s
t
a
t
e
,
 
l
o
c
a
l
 
o
r
 
o
t
h
e
r
 
w
a
t
e
r
 
c
o
n
s
e
r
v
a
t
i
o
n
 
r
e
g
u
l
a
t
i
o
n
s
 
i
n
 
f
o
r
c
e
 

d
u
r
i
n
g
 
t
h
e
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
p
e
r
i
o
d
.
 
 
A
u
t
o
m
a
t
i
c
 
c
o
n
t
r
o
l
l
e
r
 
m
u
s
t
 
b
e
 
a
d
j
u
s
t
e
d
 
t
o
 

c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
 
w
a
t
e
r
 
c
o
n
s
e
r
v
a
t
i
o
n
 
r
e
g
u
l
a
t
i
o
n
s
 
s
c
h
e
d
u
l
e
.

3
.
2
.
3
 
 
 
F
i
r
e
 
H
y
d
r
a
n
t
s

T
o
 
u
s
e
 
a
 
f
i
r
e
 
h
y
d
r
a
n
t
 
f
o
r
 
i
r
r
i
g
a
t
i
o
n
,
 
o
b
t
a
i
n
 
p
r
i
o
r
 
c
l
e
a
r
a
n
c
e
 
f
r
o
m
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
n
d
 
t
h
e
 
C
i
t
y
 
o
f
 
C
a
n
t
o
n
,
 
M
S
 
a
n
d
 
p
r
o
v
i
d
e
 
t
h
e
 
t
o
o
l
s
 
a
n
d
 

c
o
n
n
e
c
t
i
o
n
s
 
a
p
p
r
o
v
e
d
 
f
o
r
 
u
s
e
 
o
n
 
f
i
r
e
 
h
y
d
r
a
n
t
s
.
 
 
I
f
 
a
 
f
i
r
e
 
h
y
d
r
a
n
t
 
i
s
 
u
s
e
d
,
 

P
r
o
v
i
d
e
 
a
 
r
e
d
u
c
e
d
 
p
r
e
s
s
u
r
e
 
b
a
c
k
f
l
o
w
 
p
r
e
v
e
n
t
e
r
 
f
o
r
 
e
a
c
h
 
c
o
n
n
e
c
t
i
o
n
 
b
e
t
w
e
e
n
 

h
o
s
e
 
a
n
d
 
f
i
r
e
 
h
y
d
r
a
n
t
.
 
 
B
a
c
k
f
l
o
w
 
p
r
e
v
e
n
t
e
r
 
u
s
e
d
 
m
u
s
t
 
b
e
 
t
e
s
t
e
d
 
o
n
c
e
 
p
e
r
 

m
o
n
t
h
 
b
y
 
a
 
c
e
r
t
i
f
i
e
d
 
b
a
c
k
f
l
o
w
 
p
r
e
v
e
n
t
e
r
 
t
e
s
t
e
r
.

3
.
2
.
4
 
 
 
F
i
n
a
l
 
A
c
c
e
p
t
a
n
c
e

U
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
i
r
r
i
g
a
t
i
o
n
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
p
e
r
i
o
d
 
a
n
d
 
f
i
n
a
l
 

a
c
c
e
p
t
a
n
c
e
 
o
f
 
g
r
o
u
n
d
c
o
v
e
r
 
a
n
d
 
e
x
t
e
r
i
o
r
 
p
l
a
n
t
s
,
 
i
r
r
i
g
a
t
i
o
n
 
e
q
u
i
p
m
e
n
t
 
m
u
s
t
 

b
e
 
r
e
m
o
v
e
d
.

3
.
2
.
5
 
 
 
C
o
n
t
r
o
l
l
e
r
 
C
h
a
r
t
s

P
r
o
v
i
d
e
 
o
n
e
 
c
h
a
r
t
 
f
o
r
 
e
a
c
h
 
c
o
n
t
r
o
l
l
e
r
 
s
u
p
p
l
i
e
d
.
 
 
I
n
d
i
c
a
t
e
 
i
n
 
c
h
a
r
t
 
a
r
e
a
 

c
o
n
t
r
o
l
l
e
d
 
b
y
 
t
h
e
 
a
u
t
o
m
a
t
i
c
 
c
o
n
t
r
o
l
l
e
r
.
 
 
T
h
e
 
c
h
a
r
t
 
i
s
 
a
 
r
e
d
u
c
t
i
o
n
 
o
f
 
t
h
e
 

a
c
t
u
a
l
 
p
l
a
n
s
 
t
h
a
t
 
w
i
l
l
 
f
i
t
 
t
h
e
 
m
a
x
i
m
u
m
 
d
i
m
e
n
s
i
o
n
s
 
i
n
s
i
d
e
 
t
h
e
 
c
o
n
t
r
o
l
l
e
r
 

h
o
u
s
i
n
g
.
 
 
U
s
e
 
a
 
b
l
a
c
k
 
l
i
n
e
 
p
r
i
n
t
 
f
o
r
 
t
h
e
 
c
h
a
r
t
 
a
n
d
 
a
 
d
i
f
f
e
r
e
n
t
 
p
a
s
t
e
l
 
o
r
 

t
r
a
n
s
p
a
r
e
n
t
 
c
o
l
o
r
 
t
o
 
i
n
d
i
c
a
t
e
 
e
a
c
h
 
s
t
a
t
i
o
n
 
z
o
n
e
 
o
f
 
c
o
v
e
r
a
g
e
.
 
 
A
f
t
e
r
 
c
h
a
r
t
 

i
s
 
c
o
m
p
l
e
t
e
d
 
a
n
d
 
a
p
p
r
o
v
e
d
 
f
o
r
 
f
i
n
a
l
 
a
c
c
e
p
t
a
n
c
e
,
 
s
e
a
l
 
c
h
a
r
t
 
b
e
t
w
e
e
n
 
t
w
o
 
2
0
 

m
i
l
 
p
i
e
c
e
s
 
o
f
 
c
l
e
a
r
 
p
l
a
s
t
i
c
.

3
.
3
 
 
 
G
R
O
U
N
D
C
O
V
E
R
 
E
S
T
A
B
L
I
S
H
M
E
N
T
 
P
E
R
I
O
D

G
r
o
u
n
d
c
o
v
e
r
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
p
e
r
i
o
d
 
w
i
l
l
 
c
o
m
m
e
n
c
e
 
o
n
 
t
h
e
 
d
a
t
e
 
t
h
a
t
 
i
n
s
p
e
c
t
i
o
n
 

b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
s
h
o
w
s
 
t
h
a
t
 
t
h
e
 
n
e
w
 
t
u
r
f
 
f
u
r
n
i
s
h
e
d
 
u
n
d
e
r
 
t
h
i
s
 

c
o
n
t
r
a
c
t
 
h
a
s
 
b
e
e
n
 
s
a
t
i
s
f
a
c
t
o
r
i
l
y
 
i
n
s
t
a
l
l
e
d
 
t
o
 
a
 
9
5
 
p
e
r
c
e
n
t
 
s
t
a
n
d
 
o
f
 

c
o
v
e
r
a
g
e
.
 
 
T
h
e
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
p
e
r
i
o
d
 
m
u
s
t
 
c
o
n
t
i
n
u
e
 
f
o
r
 
a
 
p
e
r
i
o
d
 
o
f
 
3
6
5
 
d
a
y
s
.

3
.
3
.
1
 
 
 
F
r
e
q
u
e
n
c
y
 
o
f
 
M
a
i
n
t
e
n
a
n
c
e

B
e
g
i
n
 
m
a
i
n
t
e
n
a
n
c
e
 
i
m
m
e
d
i
a
t
e
l
y
 
a
f
t
e
r
 
t
u
r
f
 
h
a
s
 
b
e
e
n
 
i
n
s
t
a
l
l
e
d
.
 
 
I
n
s
p
e
c
t
 
a
r
e
a
s

 
o
n
c
e
 
a
 
w
e
e
k
 
d
u
r
i
n
g
 
t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 
a
n
d
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
p
e
r
i
o
d
 
a
n
d
 
p
e
r
f
o
r
m
 

n
e
e
d
e
d
 
m
a
i
n
t
e
n
a
n
c
e
 
p
r
o
m
p
t
l
y
.

3
.
3
.
2
 
 
 
P
r
o
m
o
t
i
o
n
 
o
f
 
G
r
o
w
t
h

M
a
i
n
t
a
i
n
 
g
r
o
u
n
d
c
o
v
e
r
 
i
n
 
a
 
m
a
n
n
e
r
 
t
h
a
t
 
p
r
o
m
o
t
e
s
 
p
r
o
p
e
r
 
h
e
a
l
t
h
,
 
g
r
o
w
t
h
,
 

n
a
t
u
r
a
l
 
c
o
l
o
r
.
 
 
T
u
r
f
 
m
u
s
t
 
h
a
v
e
 
a
 
n
e
a
t
 
u
n
i
f
o
r
m
 
m
a
n
i
c
u
r
e
d
 
a
p
p
e
a
r
a
n
c
e
,
 
f
r
e
e
 

o
f
 
b
a
r
e
 
a
r
e
a
s
,
 
r
u
t
s
,
 
h
o
l
e
s
,
 
w
e
e
d
s
,
 
p
e
s
t
s
,
 
d
e
a
d
 
v
e
g
e
t
a
t
i
o
n
,
 
d
e
b
r
i
s
,
 
a
n
d
 

u
n
w
a
n
t
e
d
 
v
e
g
e
t
a
t
i
o
n
 
t
h
a
t
 
p
r
e
s
e
n
t
 
a
n
 
u
n
s
i
g
h
t
l
y
 
a
p
p
e
a
r
a
n
c
e
.
 
 
M
o
w
,
 
r
e
m
o
v
e
 

e
x
c
e
s
s
 
c
l
i
p
p
i
n
g
s
,
 
e
r
a
d
i
c
a
t
e
 
w
e
e
d
s
,
 
w
a
t
e
r
,
 
f
e
r
t
i
l
i
z
e
,
 
a
n
d
 
p
e
r
f
o
r
m
 
o
t
h
e
r
 

o
p
e
r
a
t
i
o
n
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
p
r
o
m
o
t
e
 
g
r
o
w
t
h
,
 
a
s
 
a
p
p
r
o
v
e
d
 
b
y
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 

a
n
d
 
c
o
n
s
i
s
t
e
n
t
 
w
i
t
h
 
a
p
p
r
o
v
e
d
 
 
I
n
t
e
g
r
a
t
e
d
 
P
e
s
t
 
M
a
n
a
g
e
m
e
n
t
 
P
l
a
n
.
 
 
R
e
m
o
v
e
 

n
o
x
i
o
u
s
 
w
e
e
d
s
 
c
o
m
m
o
n
 
t
o
 
t
h
e
 
a
r
e
a
 
f
r
o
m
 
p
l
a
n
t
i
n
g
 
a
r
e
a
s
 
b
y
 
m
e
c
h
a
n
i
c
a
l
 
m
e
a
n
s
.

S
E
C
T
I
O
N
 
3
2
 
0
5
 
3
3
 
 
P
a
g
e
 
5



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
3
.
3
 
 
 
M
o
w
i
n
g

3
.
3
.
3
.
1
 
 
 
T
u
r
f

M
o
w
 
t
u
r
f
 
a
t
 
a
 
u
n
i
f
o
r
m
 
f
i
n
i
s
h
e
d
 
h
e
i
g
h
t
.
 
 
M
o
w
 
t
u
r
f
e
d
 
a
r
e
a
s
 
t
o
 
a
 
m
i
n
i
m
u
m
 

a
v
e
r
a
g
e
 
h
e
i
g
h
t
 
o
f
 
4
 
i
n
c
h
e
s
 
w
h
e
n
 
a
v
e
r
a
g
e
 
h
e
i
g
h
t
 
o
f
 
g
r
a
s
s
 
b
e
c
o
m
e
s
 
4
 
i
n
c
h
e
s
 

f
o
r
 
s
p
r
i
n
g
/
s
u
m
m
e
r
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d
 
t
o
 
a
 
m
i
n
i
m
u
m
 
a
v
e
r
a
g
e
 
h
e
i
g
h
t
 
o
f
 
4
 
i
n
c
h
e
s
 

w
h
e
n
 
t
h
e
 
a
v
e
r
a
g
e
 
h
e
i
g
h
t
 
o
f
 
g
r
a
s
s
 
r
e
a
c
h
e
s
 
3
 
i
n
c
h
e
s
 
f
o
r
 
f
a
l
l
/
w
i
n
t
e
r
 

m
a
i
n
t
e
n
a
n
c
e
.
 
 
T
h
e
 
h
e
i
g
h
t
 
o
f
 
t
u
r
f
 
i
s
 
m
e
a
s
u
r
e
d
 
f
r
o
m
 
t
h
e
 
s
o
i
l
.
 
 
P
e
r
f
o
r
m
 

m
o
w
i
n
g
 
o
f
 
t
u
r
f
 
i
n
 
a
 
m
a
n
n
e
r
 
t
h
a
t
 
p
r
e
v
e
n
t
s
 
s
c
a
l
p
i
n
g
,
 
r
u
t
t
i
n
g
,
 
b
r
u
i
s
i
n
g
,
 

u
n
e
v
e
n
 
a
n
d
 
r
o
u
g
h
 
c
u
t
t
i
n
g
.
 
 
P
r
i
o
r
 
t
o
 
m
o
w
i
n
g
,
 
a
l
l
 
r
u
b
b
i
s
h
,
 
d
e
b
r
i
s
,
 
t
r
a
s
h
,
 

l
e
a
v
e
s
,
 
r
o
c
k
s
,
 
p
a
p
e
r
,
 
a
n
d
 
l
i
m
b
s
 
o
r
 
b
r
a
n
c
h
e
s
 
o
n
 
a
 
t
u
r
f
 
a
r
e
a
 
m
u
s
t
 
b
e
 
p
i
c
k
e
d
 

u
p
 
a
n
d
 
d
i
s
p
o
s
e
d
.
 
 
A
d
j
a
c
e
n
t
 
p
a
v
e
d
 
a
r
e
a
s
 
m
u
s
t
 
b
e
 
s
w
e
p
t
/
v
a
c
u
u
m
e
d
 
c
l
e
a
n
.

3
.
3
.
3
.
2
 
 
 
N
a
t
i
v
e
 
G
r
a
s
s
e
s

M
o
w
 
a
b
o
v
e
 
h
e
i
g
h
t
 
o
f
 
n
a
t
i
v
e
 
g
r
a
s
s
 
s
e
e
d
l
i
n
g
s
 
(
a
p
p
r
o
x
i
m
a
t
e
l
y
 
3
.
5
 
t
o
 
4
 
i
n
c
h
e
s

)
.
 
 
M
o
w
 
d
u
r
i
n
g
 
s
p
r
i
n
g
 
o
r
 
e
a
r
l
y
 
s
u
m
m
e
r
.
 
 
D
o
 
n
o
t
 
m
o
w
 
a
f
t
e
r
 
e
a
r
l
y
 
s
u
m
m
e
r
 

d
u
r
i
n
g
 
t
h
e
 
s
e
c
o
n
d
 
g
r
o
w
i
n
g
 
s
e
a
s
o
n
.

3
.
3
.
3
.
3
 
 
 
W
i
l
d
f
l
o
w
e
r
s

M
o
w
 
t
h
r
e
e
 
t
i
m
e
s
 
p
e
r
 
s
e
a
s
o
n
 
a
b
o
v
e
 
h
e
i
g
h
t
 
o
f
 
t
h
e
 
w
i
l
d
f
l
o
w
e
r
s
 
(
a
p
p
r
o
x
i
m
a
t
e
l
y
 

1
2
 
t
o
 
1
5
 
i
n
c
h
e
s
)
.

3
.
3
.
4
 
 
 
T
u
r
f
 
E
d
g
i
n
g
 
a
n
d
 
T
r
i
m
m
i
n
g

P
e
r
i
m
e
t
e
r
 
o
f
 
p
l
a
n
t
e
r
 
b
e
d
 
e
d
g
e
s
,
 
s
i
d
e
w
a
l
k
s
,
 
d
r
i
v
e
w
a
y
s
,
 
c
u
r
b
s
,
 
a
n
d
 
o
t
h
e
r
 

p
a
v
e
d
 
s
u
r
f
a
c
e
s
 
m
u
s
t
 
b
e
 
e
d
g
e
d
.
 
 
U
n
i
f
o
r
m
l
y
 
e
d
g
e
 
t
h
e
s
e
 
a
r
e
a
s
 
t
o
 
p
r
e
v
e
n
t
 

e
n
c
r
o
a
c
h
m
e
n
t
 
o
f
 
v
e
g
e
t
a
t
i
o
n
 
o
n
t
o
 
p
a
v
e
d
 
s
u
r
f
a
c
e
s
 
a
n
d
 
t
o
 
p
r
o
v
i
d
e
 
a
 
c
l
e
a
r
 
c
u
t
 

d
i
v
i
s
i
o
n
 
l
i
n
e
 
b
e
t
w
e
e
n
 
p
l
a
n
t
e
r
 
b
e
d
s
,
 
t
u
r
f
,
 
a
n
d
 
g
r
o
u
n
d
 
c
o
v
e
r
.
 
 
E
d
g
i
n
g
 
i
s
 
t
o
 

b
e
 
a
c
c
o
m
p
l
i
s
h
e
d
 
i
n
 
a
 
m
a
n
n
e
r
 
t
h
a
t
 
p
r
e
v
e
n
t
s
 
s
c
a
l
p
i
n
g
,
 
r
u
t
t
i
n
g
,
 
b
r
u
i
s
i
n
g
,
 

u
n
e
v
e
n
 
a
n
d
 
r
o
u
g
h
 
c
u
t
t
i
n
g
.
 
 
P
e
r
f
o
r
m
 
e
d
g
i
n
g
 
o
n
 
t
h
e
 
s
a
m
e
 
d
a
y
 
t
h
a
t
 
t
u
r
f
 
i
s
 

m
o
w
e
d
.
 
 
U
s
e
 
o
f
 
s
t
r
i
n
g
 
l
i
n
e
 
t
r
i
m
m
e
r
s
 
i
s
 
p
e
r
m
i
t
t
e
d
 
i
n
 
"
s
o
f
t
"
 
a
r
e
a
s
 
s
u
c
h
 
a
s
 

a
n
 
e
d
g
e
 
b
e
t
w
e
e
n
 
t
u
r
f
g
r
a
s
s
 
a
n
d
 
a
 
p
l
a
n
t
e
r
 
b
e
d
.
 
 
E
x
e
r
c
i
s
e
 
c
a
r
e
 
t
o
 
a
v
o
i
d
 

d
a
m
a
g
e
 
t
o
 
a
n
y
 
p
l
a
n
t
 
m
a
t
e
r
i
a
l
s
,
 
s
t
r
u
c
t
u
r
e
s
,
 
a
n
d
 
o
t
h
e
r
 
l
a
n
d
s
c
a
p
e
 
f
e
a
t
u
r
e
s
.

T
r
i
m
m
i
n
g
 
a
r
o
u
n
d
 
t
r
e
e
s
,
 
f
e
n
c
e
s
,
 
p
o
l
e
s
,
 
w
a
l
l
s
,
 
a
n
d
 
o
t
h
e
r
 
s
i
m
i
l
a
r
 
o
b
j
e
c
t
s
 
i
s
 

t
o
 
b
e
 
a
c
c
o
m
p
l
i
s
h
e
d
 
t
o
 
m
a
t
c
h
 
t
h
e
 
h
e
i
g
h
t
 
a
n
d
 
a
p
p
e
a
r
a
n
c
e
 
o
f
 
s
u
r
r
o
u
n
d
i
n
g
 
m
o
w
e
d
 

t
u
r
f
 
g
r
o
w
t
h
.
 
 
T
r
i
m
m
i
n
g
 
m
u
s
t
 
b
e
 
p
e
r
f
o
r
m
e
d
 
o
n
 
t
h
e
 
s
a
m
e
 
d
a
y
 
t
h
e
 
t
u
r
f
'
s
 

m
o
w
e
d
.
 
 
C
a
r
e
 
m
u
s
t
 
b
e
 
e
x
e
r
c
i
s
e
d
 
t
o
 
a
v
o
i
d
 
"
G
i
r
d
l
i
n
g
"
 
t
r
e
e
s
 
l
o
c
a
t
e
d
 
i
n
 
t
u
r
f
 

a
r
e
a
s
.
 
 
T
h
e
 
u
s
e
 
o
f
 
p
r
o
t
e
c
t
i
v
e
 
t
r
e
e
 
c
o
l
l
a
r
s
 
o
n
 
t
r
e
e
s
 
i
n
 
t
u
r
f
 
a
r
e
a
s
 
m
a
y
 
b
e
 

u
t
i
l
i
z
e
d
 
a
s
 
a
 
t
e
m
p
o
r
a
r
y
 
m
e
a
n
s
 
t
o
 
a
v
o
i
d
 
i
n
j
u
r
y
 
t
o
 
t
r
e
e
 
t
r
u
n
k
s
.
 
 
A
t
 
t
h
e
 
e
n
d
 

o
f
 
t
h
e
 
p
l
a
n
t
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
p
e
r
i
o
d
 
C
o
n
t
r
a
c
t
o
r
 
w
i
l
l
 
b
e
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 

r
e
m
o
v
i
n
g
 
a
l
l
 
p
r
o
t
e
c
t
i
v
e
 
t
r
e
e
 
c
o
l
l
a
r
s
.

3
.
3
.
5
 
 
 
P
o
s
t
-
F
e
r
t
i
l
i
z
e
r
 
A
p
p
l
i
c
a
t
i
o
n

D
o
 
n
o
t
 
f
e
r
t
i
l
i
z
e
 
w
i
l
d
f
l
o
w
e
r
s
,
 
g
r
o
u
n
d
c
o
v
e
r
,
 
a
n
d
 
g
r
a
s
s
e
s
.
 
 
A
p
p
l
y
 
t
u
r
f
 

f
e
r
t
i
l
i
z
e
r
 
i
n
 
a
 
m
a
n
n
e
r
 
t
h
a
t
 
p
r
o
m
o
t
e
s
 
h
e
a
l
t
h
,
 
g
r
o
w
t
h
,
 
v
i
g
o
r
,
 
c
o
l
o
r
 
a
n
d
 

a
p
p
e
a
r
a
n
c
e
 
o
f
 
c
u
l
t
i
v
a
t
e
d
 
t
u
r
f
 
a
r
e
a
s
.
 
 
T
h
e
 
m
e
t
h
o
d
 
o
f
 
a
p
p
l
i
c
a
t
i
o
n
,
 

f
e
r
t
i
l
i
z
e
r
 
t
y
p
e
 
a
n
d
 
f
r
e
q
u
e
n
c
i
e
s
 
m
u
s
t
 
b
e
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
t
h
e
 
l
a
b
o
r
a
t
o
r
y
 
s
o
i
l
 

a
n
a
l
y
s
i
s
 
r
e
s
u
l
t
s
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
e
 
p
a
r
t
i
c
u
l
a
r
 
t
u
r
f
 
s
p
e
c
i
e
s
.
 
 
O
r
g
a
n
i
c
 

f
e
r
t
i
l
i
z
e
r
 
m
u
s
t
 
b
e
 
u
s
e
d
.
 
 
I
n
 
t
h
e
 
e
v
e
n
t
 
t
h
a
t
 
o
r
g
a
n
i
c
 
f
e
r
t
i
l
i
z
e
r
 
i
s
 
n
o
t
 

p
r
o
d
u
c
i
n
g
 
t
h
e
 
d
e
s
i
r
e
d
 
e
f
f
e
c
t
,
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
m
u
s
t
 
c
o
n
t
r
a
c
t
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
 
f
o
r
 
a
p
p
r
o
v
a
l
 
p
r
i
o
r
 
t
o
 
t
h
e
 
u
s
e
 
o
f
 
a
 
s
y
n
t
h
e
t
i
c
 
t
y
p
e
 
o
f
 
f
e
r
t
i
l
i
z
e
r
.
 
 

A
p
p
l
y
 
f
e
r
t
i
l
i
z
e
r
 
b
y
 
a
p
p
r
o
v
e
d
 
m
e
t
h
o
d
s
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 

r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
.

S
E
C
T
I
O
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3
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0
5
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3
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
3
.
6
 
 
 
T
u
r
f
 
W
a
t
e
r
i
n
g

P
e
r
f
o
r
m
 
i
r
r
i
g
a
t
i
o
n
 
i
n
 
a
 
m
a
n
n
e
r
 
t
h
a
t
 
p
r
o
m
o
t
e
s
 
t
h
e
 
h
e
a
l
t
h
,
 
g
r
o
w
t
h
,
 
c
o
l
o
r
 
a
n
d
 

a
p
p
e
a
r
a
n
c
e
 
o
f
 
c
u
l
t
i
v
a
t
e
d
 
v
e
g
e
t
a
t
i
o
n
 
a
n
d
 
t
h
a
t
 
c
o
m
p
l
i
e
s
 
w
i
t
h
 
a
l
l
 
F
e
d
e
r
a
l
,
 

S
t
a
t
e
,
 
a
n
d
 
l
o
c
a
l
 
w
a
t
e
r
 
a
g
e
n
c
i
e
s
 
a
n
d
 
a
u
t
h
o
r
i
t
i
e
s
 
d
i
r
e
c
t
i
v
e
s
.
 
 
T
h
e
 

C
o
n
t
r
a
c
t
o
r
 
m
u
s
t
 
b
e
 
r
e
s
p
o
n
s
i
b
l
e
 
t
o
 
p
r
e
v
e
n
t
 
o
v
e
r
 
w
a
t
e
r
i
n
g
,
 
w
a
t
e
r
 
r
u
n
-
o
f
f
,
 

e
r
o
s
i
o
n
,
 
a
n
d
 
p
o
n
d
i
n
g
 
d
u
e
 
t
o
 
e
x
c
e
s
s
i
v
e
 
q
u
a
n
t
i
t
i
e
s
 
o
r
 
r
a
t
e
 
o
f
 
a
p
p
l
i
c
a
t
i
o
n
.
 
 

A
b
i
d
e
 
b
y
 
s
t
a
t
e
,
 
l
o
c
a
l
 
o
r
 
o
t
h
e
r
 
w
a
t
e
r
 
c
o
n
s
e
r
v
a
t
i
o
n
 
r
e
g
u
l
a
t
i
o
n
s
 
o
r
 

r
e
s
t
r
i
c
t
i
o
n
s
 
i
n
 
f
o
r
c
e
 
d
u
r
i
n
g
 
t
h
e
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
p
e
r
i
o
d
.

3
.
3
.
7
 
 
 
T
u
r
f
 
C
l
e
a
r
a
n
c
e
 
A
r
e
a

T
r
e
e
s
 
l
o
c
a
t
e
d
 
i
n
 
t
u
r
f
 
a
r
e
a
s
 
m
u
s
t
 
b
e
 
m
a
i
n
t
a
i
n
e
d
 
w
i
t
h
 
a
 
g
r
o
w
t
h
 
f
r
e
e
 

c
l
e
a
r
a
n
c
e
 
o
f
 
1
8
 
i
n
c
h
e
s
 
f
r
o
m
 
t
h
e
 
t
r
e
e
 
t
r
u
n
k
 
b
a
s
e
.
 
 
T
h
e
 
u
s
e
 
o
f
 
m
e
c
h
a
n
i
c
a
l
 

w
e
e
d
 
w
h
i
p
s
 
t
o
 
a
c
c
o
m
p
l
i
s
h
 
t
h
e
 
t
u
r
f
 
g
r
o
w
t
h
 
f
r
e
e
 
b
e
d
 
a
r
e
a
 
i
s
 
p
r
o
h
i
b
i
t
e
d
.

3
.
3
.
8
 
 
 
R
e
p
l
a
n
t
i
n
g

R
e
p
l
a
n
t
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
3
2
 
9
2
 
1
9
 
S
E
E
D
I
N
G
 
a
n
d
 
S
e
c
t
i
o
n
 
3
2
 
9
2
 
2
3
 

S
O
D
D
I
N
G
 
a
n
d
 
w
i
t
h
i
n
 
s
p
e
c
i
f
i
e
d
 
p
l
a
n
t
i
n
g
 
d
a
t
e
s
 
a
r
e
a
s
 
w
h
i
c
h
 
d
o
 
n
o
t
 
h
a
v
e
 
a
 

s
a
t
i
s
f
a
c
t
o
r
y
 
s
t
a
n
d
 
o
f
 
t
u
r
f
.
 
 
R
e
p
l
a
n
t
 
a
r
e
a
s
 
w
h
i
c
h
 
d
o
 
n
o
t
 
h
a
v
e
 
a
 

s
a
t
i
s
f
a
c
t
o
r
y
 
s
t
a
n
d
 
o
f
 
o
t
h
e
r
 
g
r
o
u
n
d
c
o
v
e
r
 
a
n
d
 
g
r
a
s
s
e
s
.

3
.
3
.
9
 
 
 
F
i
n
a
l
 
I
n
s
p
e
c
t
i
o
n
 
a
n
d
 
A
c
c
e
p
t
a
n
c
e

F
i
n
a
l
 
i
n
s
p
e
c
t
i
o
n
 
w
i
l
l
 
b
e
 
m
a
k
e
 
u
p
o
n
 
w
r
i
t
t
e
n
 
r
e
q
u
e
s
t
 
f
r
o
m
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
a
t
 

l
e
a
s
t
 
1
0
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
t
h
e
 
l
a
s
t
 
d
a
y
 
o
f
 
t
h
e
 
t
u
r
f
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
p
e
r
i
o
d
.
 
 

F
i
n
a
l
 
t
u
r
f
 
a
c
c
e
p
t
a
n
c
e
 
w
i
l
l
 
b
e
 
b
a
s
e
d
 
u
p
o
n
 
a
 
s
a
t
i
s
f
a
c
t
o
r
y
 
s
t
a
n
d
 
o
f
 
t
u
r
f
.
 
 

F
i
n
a
l
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
w
i
l
d
f
l
o
w
e
r
 
a
n
d
 
g
r
a
s
s
 
a
r
e
a
s
 
w
i
l
l
 
b
e
 
b
a
s
e
d
 
u
p
o
n
 
a
 
s
t
a
n
d
 

o
f
 
9
5
 
p
e
r
c
e
n
t
 
g
r
o
u
n
d
c
o
v
e
r
 
o
f
 
e
s
t
a
b
l
i
s
h
e
d
 
s
p
e
c
i
e
s
.

3
.
3
.
1
0
 
 
 
U
n
s
a
t
i
s
f
a
c
t
o
r
y
 
W
o
r
k

W
h
e
n
 
w
o
r
k
 
i
s
 
f
o
u
n
d
 
t
o
 
n
o
t
 
m
e
e
t
 
d
e
s
i
g
n
 
i
n
t
e
n
t
 
a
n
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 

m
a
i
n
t
e
n
a
n
c
e
 
p
e
r
i
o
d
 
w
i
l
l
 
b
e
 
e
x
t
e
n
d
e
d
 
a
t
 
n
o
 
a
d
d
i
t
i
o
n
a
l
 
c
o
s
t
 
t
o
 
t
h
e
 

G
o
v
e
r
n
m
e
n
t
 
u
n
t
i
l
 
w
o
r
k
 
h
a
s
 
b
e
e
n
 
c
o
m
p
l
e
t
e
d
,
 
i
n
s
p
e
c
t
e
d
 
a
n
d
 
a
c
c
e
p
t
e
d
 
b
y
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
4
 
 
 
F
I
E
L
D
 
Q
U
A
L
I
T
Y
 
C
O
N
T
R
O
L

3
.
4
.
1
 
 
 
M
a
i
n
t
e
n
a
n
c
e
 
I
n
s
p
e
c
t
i
o
n
 
R
e
p
o
r
t

P
r
o
v
i
d
e
 
m
a
i
n
t
e
n
a
n
c
e
 
i
n
s
p
e
c
t
i
o
n
 
r
e
p
o
r
t
 
t
o
 
a
s
s
u
r
e
 
t
h
a
t
 
l
a
n
d
s
c
a
p
e
 
m
a
i
n
t
e
n
a
n
c
e
 

i
s
 
b
e
i
n
g
 
p
e
r
f
o
r
m
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
a
n
d
 
i
n
 
t
h
e
 
b
e
s
t
 

i
n
t
e
r
e
s
t
 
o
f
 
p
l
a
n
t
 
g
r
o
w
t
h
 
a
n
d
 
s
u
r
v
i
v
a
b
i
l
i
t
y
.
 
 
S
i
t
e
 
o
b
s
e
r
v
a
t
i
o
n
s
 
m
u
s
t
 
b
e
 

d
o
c
u
m
e
n
t
e
d
 
a
t
 
t
h
e
 
s
t
a
r
t
 
o
f
 
t
h
e
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
p
e
r
i
o
d
,
 
t
h
e
n
 
q
u
a
r
t
e
r
l
y
 

f
o
l
l
o
w
i
n
g
 
t
h
e
 
s
t
a
r
t
,
 
a
n
d
 
a
t
 
t
h
e
 
e
n
d
 
o
f
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
p
e
r
i
o
d
.
 
 
S
u
b
m
i
t
 

r
e
s
u
l
t
s
 
o
f
 
s
i
t
e
 
o
b
s
e
r
v
a
t
i
o
n
 
v
i
s
i
t
s
 
t
o
 
t
h
e
 
E
P
A
 
a
n
d
 
t
h
e
 
S
t
a
t
e
 
o
f
 
F
l
o
r
i
d
a
 

w
i
t
h
i
n
 
7
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
o
f
 
e
a
c
h
 
s
i
t
e
 
o
b
s
e
r
v
a
t
i
o
n
 
v
i
s
i
t
.

3
.
4
.
2
 
 
 
P
l
a
n
t
 
Q
u
a
n
t
i
t
i
e
s

P
r
o
v
i
d
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
i
t
h
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
p
l
a
n
t
 
q
u
a
n
t
i
t
i
e
s
.
 
 
I
n
 

a
d
d
i
t
i
o
n
,
 
p
r
o
v
i
d
e
 
t
o
t
a
l
 
e
x
t
e
r
i
o
r
 
a
r
e
a
 
o
f
 
h
a
r
d
s
c
a
p
e
 
a
n
d
 
l
a
n
d
s
c
a
p
i
n
g
 
s
u
c
h
 
a
s
 

t
u
r
f
 
a
n
d
 
t
o
t
a
l
 
n
u
m
b
e
r
 
o
f
 
s
h
r
u
b
s
.

3
.
4
.
3
 
 
 
T
r
e
e
 
S
t
a
k
i
n
g
 
a
n
d
 
G
u
y
i
n
g
 
R
e
m
o
v
a
l

P
r
o
v
i
d
e
 
a
 
c
e
r
t
i
f
i
e
d
 
l
e
t
t
e
r
 
t
h
a
t
 
a
l
l
 
s
t
a
k
e
s
 
a
n
d
 
g
u
y
s
 
a
r
e
 
r
e
m
o
v
e
d
 
f
r
o
m
 
a
l
l
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P
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

p
r
o
j
e
c
t
 
t
r
e
e
s
 
a
t
 
t
h
e
 
e
n
d
 
o
f
 
t
h
e
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
p
e
r
i
o
d
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
3
2
 
3
1
 
1
3

C
H
A
I
N
 
L
I
N
K
 
F
E
N
C
E
S
 
A
N
D
 
G
A
T
E
S

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
M
E
A
S
U
R
E
M
E
N
T
 
A
N
D
 
P
A
Y
M
E
N
T

1
.
1
.
1
 
 
 
M
e
a
s
u
r
e
m
e
n
t

M
e
a
s
u
r
e
m
e
n
t
 
f
o
r
 
i
n
s
t
a
l
l
i
n
g
 
p
e
r
m
a
n
e
n
t
 
f
e
n
c
i
n
g
 
a
n
d
 
g
a
t
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 
s
h
a
l
l
 

b
e
 
b
a
s
e
d
 
o
n
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
l
i
n
e
a
r
 
f
e
e
t
 
o
f
 
f
e
n
c
i
n
g
 
a
n
d
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
g
a
t
e
s
 

i
n
s
t
a
l
l
e
d
 
a
t
 
t
h
e
 
t
i
m
e
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
p
a
y
m
e
n
t
 
a
p
p
l
i
c
a
t
i
o
n
.

1
.
1
.
2
 
 
 
P
a
y
m
e
n
t

1
.
1
.
2
.
1
 
 
 
I
n
s
t
a
l
l
i
n
g
 
P
e
r
m
a
n
e
n
t
 
F
e
n
c
i
n
g
 
a
n
d
 
G
a
t
e
s
 
A
r
o
u
n
d
 
C
a
p
 
A
r
e
a

P
a
y
m
e
n
t
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
a
l
l
 
c
o
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
i
n
s
t
a
l
l
i
n
g
 
c
h
a
i
n
 
l
i
n
k
 

w
i
r
e
 
f
e
n
c
e
,
 
p
o
s
t
s
,
 
a
n
d
 
g
a
t
e
s
 
i
n
c
l
u
d
i
n
g
 
e
q
u
i
p
m
e
n
t
,
 
s
u
p
p
l
i
e
s
,
 
a
n
d
 
l
a
b
o
r
.

1
.
2
 
 
 
R
E
F
E
R
E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
m
 
a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 

e
x
t
e
n
t
 
r
e
f
e
r
e
n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
t
e
x
t
 
b
y
 

t
h
e
 
b
a
s
i
c
 
d
e
s
i
g
n
a
t
i
o
n
 
o
n
l
y
.

A
S
T
M
 
I
N
T
E
R
N
A
T
I
O
N
A
L
 
(
A
S
T
M
)

A
S
T
M
 
A
1
1
6

(
2
0
1
1
)
 
S
t
a
n
d
a
r
d
 
S
p
e
c
i
f
i
c
a
t
i
o
n
 
f
o
r
 

M
e
t
a
l
l
i
c
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p
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p
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c
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c
t
u
r
e
s

A
S
T
M
 
F
1
1
8
4

(
2
0
0
5
;
 
R
 
2
0
1
0
)
 
I
n
d
u
s
t
r
i
a
l
 
a
n
d
 
C
o
m
m
e
r
c
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c
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c
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.
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n
c
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n
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W
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e
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n
d
 
P
o
s
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e
t
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a
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n
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c
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c
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c
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c
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c
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c
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c
i
n
g
,
 
W
i
r
e
 
a
n
d
 
P
o
s
t
,
 

M
e
t
a
l
 
(
C
h
a
i
n
-
L
i
n
k
 
F
e
n
c
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c
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p
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b
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b
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i
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i
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c
e
 
w
i
t
h
 
S
e
c
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c
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P
u
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b
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c
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c
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P
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c
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i
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k
l
e
d
 
b
o
t
t
o
m
 
s
e
l
v
a
g
e
.

K
n
u
c
k
l
e
 
t
o
p
 
a
n
d
 
b
o
t
t
o
m
 
s
e
l
v
a
g
e
s
 
f
o
r
 
1
-
3
/
4
 
i
n
c
h
 
a
n
d
 
1
 
i
n
c
h
 
m
e
s
h
 
f
a
b
r
i
c
.

2
.
2
.
2
 
 
 
P
o
s
t
s
,
 
R
a
i
l
s
 
a
n
d
 
B
r
a
c
e
s

F
S
 
R
R
-
F
-
1
9
1
/
3
 
l
i
n
e
 
p
o
s
t
s
;
 
C
l
a
s
s
 
1
,
 
s
t
e
e
l
 
p
i
p
e
,
 
G
r
a
d
e
 
A
.
 
 
E
n
d
,
 
c
o
r
n
e
r
,
 
a
n
d
 

p
u
l
l
 
p
o
s
t
s
;
 
C
l
a
s
s
 
1
,
 
s
t
e
e
l
 
p
i
p
e
,
 
G
r
a
d
e
 
A
.
 
 
S
i
z
e
s
 
s
h
a
l
l
 
b
e
 
n
o
 
l
e
s
s
 
t
h
a
n
 

s
h
o
w
n
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
.
 
 
L
i
n
e
 
p
o
s
t
s
,
 
t
e
c
h
n
i
c
a
l
 
(
c
o
r
n
e
r
,
 
g
a
t
e
,
 
e
n
d
,
 
a
n
d
 

p
u
l
l
)
 
p
o
s
t
s
 
s
h
a
l
l
 
b
e
 
o
f
 
t
h
e
 
s
a
m
e
 
d
e
s
i
g
n
a
t
i
o
n
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
f
e
n
c
e
.
 
 
G
a
t
e
 

p
o
s
t
 
s
h
a
l
l
 
b
e
 
f
o
r
 
t
h
e
 
g
a
t
e
 
t
y
p
e
 
s
p
e
c
i
f
i
e
d
 
s
u
b
j
e
c
t
 
t
o
 
t
h
e
 
l
i
m
i
t
a
t
i
o
n
 

s
p
e
c
i
f
i
e
d
 
i
n
 
A
S
T
M
 
F
1
1
8
4
.
 
 
B
r
a
c
e
s
 
a
n
d
 
r
a
i
l
s
;
 
C
l
a
s
s
 
1
,
 
s
t
e
e
l
 
p
i
p
e
,
 
G
r
a
d
e
 
A
.

S
E
C
T
I
O
N
 
3
2
 
3
1
 
1
3
 
 
P
a
g
e
 
4



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

2
.
2
.
3
 
 
 
S
l
e
e
v
e
s

P
r
o
v
i
d
e
 
s
l
e
e
v
e
s
 
f
o
r
 
s
e
t
t
i
n
g
 
i
n
t
o
 
c
o
n
c
r
e
t
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
t
h
e
 
s
a
m
e
 

m
a
t
e
r
i
a
l
 
a
s
 
p
o
s
t
 
s
e
c
t
i
o
n
s
,
 
s
i
z
e
d
 
1
 
i
n
c
h
 
g
r
e
a
t
e
r
 
t
h
a
n
 
t
h
e
 
d
i
a
m
e
t
e
r
 
o
r
 

d
i
m
e
n
s
i
o
n
 
o
f
 
t
h
e
 
p
o
s
t
.
 
 
W
e
l
d
 
f
l
a
t
 
p
l
a
t
e
s
 
t
o
 
e
a
c
h
 
s
l
e
e
v
e
 
b
a
s
e
 
t
o
 
p
r
o
v
i
d
e
 

a
n
c
h
o
r
a
g
e
 
a
n
d
 
p
r
e
v
e
n
t
 
i
n
t
r
u
s
i
o
n
 
o
f
 
c
o
n
c
r
e
t
e
.

2
.
2
.
4
 
 
 
T
o
p
 
R
a
i
l
 
a
n
d
 
B
r
a
c
e
s

A
S
T
M
 
F
1
0
8
3
,
 
S
c
h
e
d
u
l
e
 
4
0
 
z
i
n
c
 
c
o
a
t
e
d
,
 
G
r
o
u
p
 
I
A
,
 
s
t
e
e
l
 
p
i
p
e
,
 
s
i
z
e
 
t
o
 
l
e
s
s
 

t
h
a
n
 
s
h
o
w
n
 
o
n
 
d
r
a
w
i
n
g
s
.

2
.
2
.
5
 
 
 
T
e
n
s
i
o
n
 
W
i
r
e

T
e
n
s
i
o
n
 
w
i
r
e
 
s
h
a
l
l
 
b
e
 
T
y
p
e
 
I
 
o
r
 
T
y
p
e
 
I
I
,
 
C
l
a
s
s
 
2
 
c
o
a
t
i
n
g
,
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 

w
i
t
h
 
A
S
T
M
 
A
8
2
4
.

2
.
2
.
6
 
 
 
S
t
r
e
t
c
h
e
r
 
B
a
r
s

P
r
o
v
i
d
e
 
b
a
r
s
 
t
h
a
t
 
h
a
v
e
 
o
n
e
-
p
i
e
c
e
 
l
e
n
g
t
h
s
 
e
q
u
a
l
 
t
o
 
t
h
e
 
f
u
l
l
 
h
e
i
g
h
t
 
o
f
 
t
h
e
 

f
a
b
r
i
c
 
w
i
t
h
 
a
 
m
i
n
i
m
u
m
 
c
r
o
s
s
 
s
e
c
t
i
o
n
 
o
f
 
3
/
1
6
 
b
y
 
3
/
4
 
i
n
c
h
,
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 

w
i
t
h
 
A
S
T
M
 
F
6
2
6
.

2
.
2
.
7
 
 
 
S
t
r
e
t
c
h
e
r
 
B
a
r
 
B
a
n
d
s

P
r
o
v
i
d
e
 
b
a
r
 
b
a
n
d
s
 
f
o
r
 
s
e
c
u
r
i
n
g
 
s
t
r
e
t
c
h
e
r
 
b
a
r
s
 
t
o
 
p
o
s
t
s
 
t
h
a
t
 
a
r
e
 
s
t
e
e
l
,
 

w
r
o
u
g
h
t
 
i
r
o
n
,
 
o
r
 
m
a
l
l
e
a
b
l
e
 
i
r
o
n
 
s
p
a
c
e
d
 
n
o
t
 
o
v
e
r
 
1
5
 
i
n
c
h
e
s
 
o
n
 
c
e
n
t
e
r
.
 
 

B
a
n
d
s
 
m
a
y
 
a
l
s
o
 
b
e
 
u
s
e
d
 
i
n
 
c
o
n
j
u
n
c
t
i
o
n
 
w
i
t
h
 
s
p
e
c
i
a
l
 
f
i
t
t
i
n
g
s
 
f
o
r
 
s
e
c
u
r
i
n
g
 

r
a
i
l
s
 
t
o
 
p
o
s
t
s
.
 
 
P
r
o
v
i
d
e
 
b
a
n
d
s
 
w
i
t
h
 
p
r
o
j
e
c
t
i
n
g
 
e
d
g
e
s
 
c
h
a
m
f
e
r
e
d
 
o
r
 
e
a
s
e
d
.

2
.
2
.
8
 
 
 
P
o
s
t
 
T
o
p
s

P
r
o
v
i
d
e
 
t
o
p
s
 
t
h
a
t
 
a
r
e
 
s
t
e
e
l
,
 
w
r
o
u
g
h
t
 
i
r
o
n
,
 
o
r
 
m
a
l
l
e
a
b
l
e
 
i
r
o
n
 
d
e
s
i
g
n
e
d
 
a
s
 
a
 

w
e
a
t
h
e
r
t
i
g
h
t
 
c
l
o
s
u
r
e
 
c
a
p
.
 
 
P
r
o
v
i
d
e
 
o
n
e
 
c
a
p
 
f
o
r
 
e
a
c
h
 
p
o
s
t
,
 
u
n
l
e
s
s
 
e
q
u
a
l
 

p
r
o
t
e
c
t
i
o
n
 
i
s
 
p
r
o
v
i
d
e
d
 
b
y
 
a
 
c
o
m
b
i
n
a
t
i
o
n
 
p
o
s
t
-
c
a
p
 
a
n
d
 
w
i
r
e
 
s
u
p
p
o
r
t
i
n
g
 
a
r
m
.
 
 

P
r
o
v
i
d
e
 
c
a
p
s
 
w
i
t
h
 
a
n
 
o
p
e
n
i
n
g
 
t
o
 
p
e
r
m
i
t
 
t
h
r
o
u
g
h
 
p
a
s
s
a
g
e
 
o
f
 
t
h
e
 
t
o
p
 
r
a
i
l
.

2
.
2
.
9
 
 
 
G
a
t
e
 
P
o
s
t
s

G
a
t
e
 
p
o
s
t
s
 
s
h
a
l
l
 
b
e
 
f
o
r
 
g
a
t
e
 
t
y
p
e
 
s
p
e
c
i
f
i
e
d
 
s
u
b
j
e
c
t
 
t
o
 
t
h
e
 
l
i
m
i
t
a
t
i
o
n
 

s
p
e
c
i
f
i
e
d
 
i
n
 
A
S
T
M
 
F
1
1
8
4
.

2
.
2
.
1
0
 
 
 
G
a
t
e
s

F
S
 
R
R
-
F
-
1
9
1
/
2
;
 
T
y
p
e
 
I
I
,
 
d
o
u
b
l
e
 
s
w
i
n
g
.
 
 
S
h
a
p
e
 
a
n
d
 
s
i
z
e
 
o
f
 
g
a
t
e
 
f
r
a
m
e
,
 
a
s
 

i
n
d
i
c
a
t
e
d
.
 
 
F
r
a
m
i
n
g
 
a
n
d
 
b
r
a
c
i
n
g
 
m
e
m
b
e
r
s
,
 
r
o
u
n
d
 
o
f
 
s
t
e
e
l
 
a
l
l
o
y
.
 
 
S
t
e
e
l
 

m
e
m
b
e
r
 
f
i
n
i
s
h
,
 
z
i
n
c
-
c
o
a
t
e
d
.
 
 
P
r
o
v
i
d
e
 
g
a
t
e
 
f
r
a
m
e
s
 
a
n
d
 
b
r
a
c
e
s
 
o
f
 
m
i
n
i
m
u
m
 

s
i
z
e
s
 
l
i
s
t
e
d
 
i
n
 
F
S
 
R
R
-
F
-
1
9
1
/
3
 
f
o
r
 
e
a
c
h
 
C
l
a
s
s
 
a
n
d
 
G
r
a
d
e
,
 
e
x
c
e
p
t
 
t
h
a
t
 
s
t
e
e
l
 

p
i
p
e
 
f
r
a
m
e
s
 
a
r
e
 
a
 
m
i
n
i
m
u
m
 
o
f
 
1
.
9
0
 
i
n
c
h
e
s
 
o
.
d
.
,
 
0
.
1
2
0
 
i
n
c
h
e
s
 
m
i
n
i
m
u
m
 
w
a
l
l
 

t
h
i
c
k
n
e
s
s
 
a
n
d
 
a
l
u
m
i
n
u
m
 
p
i
p
e
 
f
r
a
m
e
s
 
a
n
d
 
i
n
t
e
r
m
e
d
i
a
t
e
 
b
r
a
c
e
s
 
a
r
e
 
1
.
8
6
9
 
i
n
c
h
e
s

 
o
.
d
.
 
m
i
n
i
m
u
m
,
 
0
.
9
4
0
 
l
b
/
f
t
 
o
f
 
l
e
n
g
t
h
.
 
 
G
a
t
e
 
f
a
b
r
i
c
,
 
i
s
 
a
s
 
s
p
e
c
i
f
i
e
d
 
f
o
r
 

f
e
n
c
i
n
g
 
f
a
b
r
i
c
.
 
 
C
o
a
t
i
n
g
 
f
o
r
 
s
t
e
e
l
 
l
a
t
c
h
e
s
,
 
s
t
o
p
s
,
 
h
i
n
g
e
s
,
 
k
e
e
p
e
r
s
,
 
a
n
d
 

a
c
c
e
s
s
o
r
i
e
s
,
 
i
s
 
g
a
l
v
a
n
i
z
e
d
.
 
 
P
r
o
v
i
d
e
 
f
o
r
k
 
t
y
p
e
 
g
a
t
e
 
l
a
t
c
h
e
s
.
 
 
P
r
o
v
i
d
e
 

i
n
t
e
r
m
e
d
i
a
t
e
 
m
e
m
b
e
r
s
 
a
s
 
n
e
c
e
s
s
a
r
y
 
f
o
r
 
g
a
t
e
 
l
e
a
v
e
s
 
m
o
r
e
 
t
h
a
n
 
8
 
f
e
e
t
 
w
i
d
e
,
 

t
o
 
p
r
o
v
i
d
e
 
r
i
g
i
d
 
c
o
n
s
t
r
u
c
t
i
o
n
,
 
f
r
e
e
 
f
r
o
m
 
s
a
g
 
o
r
 
t
w
i
s
t
.
 
 
P
r
o
v
i
d
e
 
t
r
u
s
s
 
r
o
d
s
 

o
r
 
i
n
t
e
r
m
e
d
i
a
t
e
 
b
r
a
c
e
s
 
f
o
r
 
g
a
t
e
 
l
e
a
v
e
s
 
l
e
s
s
 
t
h
a
n
 
8
 
f
e
e
t
 
w
i
d
e
.
 
 
A
t
t
a
c
h
 
g
a
t
e
 

f
a
b
r
i
c
 
t
o
 
g
a
t
e
 
f
r
a
m
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
s
t
a
n
d
a
r
d
s
,
 
e
x
c
e
p
t
 

t
h
a
t
 
w
e
l
d
i
n
g
 
i
s
 
n
o
t
 
p
e
r
m
i
t
t
e
d
.
 
 
A
r
r
a
n
g
e
 
p
a
d
l
o
c
k
i
n
g
 
l
a
t
c
h
e
s
 
t
o
 
b
e
 

a
c
c
e
s
s
i
b
l
e
 
f
r
o
m
 
b
o
t
h
 
s
i
d
e
s
 
o
f
 
g
a
t
e
,
 
r
e
g
a
r
d
l
e
s
s
 
o
f
 
l
a
t
c
h
i
n
g
 
a
r
r
a
n
g
e
m
e
n
t
.

S
E
C
T
I
O
N
 
3
2
 
3
1
 
1
3
 
 
P
a
g
e
 
5



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

P
r
o
v
i
d
e
 
d
i
a
g
o
n
a
l
 
c
r
o
s
s
-
b
r
a
c
i
n
g
,
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
3
/
8
 
i
n
c
h
 
d
i
a
m
e
t
e
r
 

a
d
j
u
s
t
a
b
l
e
-
l
e
n
g
t
h
 
t
r
u
s
s
 
r
o
d
s
 
o
n
 
w
e
l
d
e
d
 
g
a
t
e
 
f
r
a
m
e
s
,
 
w
h
e
r
e
 
n
e
c
e
s
s
a
r
y
 
t
o
 

o
b
t
a
i
n
 
f
r
a
m
e
 
r
i
g
i
d
i
t
y
 
w
i
t
h
o
u
t
 
s
a
g
 
o
r
 
t
w
i
s
t
.
 
 
P
r
o
v
i
d
e
 
n
o
n
w
e
l
d
e
d
 
g
a
t
e
 
f
r
a
m
e
s
 

w
i
t
h
 
d
i
a
g
o
n
a
l
 
b
r
a
c
i
n
g
.

2
.
2
.
1
1
 
 
 
G
a
t
e
 
H
a
r
d
w
a
r
e
 
a
n
d
 
A
c
c
e
s
s
o
r
i
e
s

P
r
o
v
i
d
e
 
g
a
t
e
 
h
a
r
d
w
a
r
e
 
a
n
d
 
a
c
c
e
s
s
o
r
i
e
s
 
t
h
a
t
 
c
o
n
f
o
r
m
s
 
t
o
 
A
S
T
M
 
A
1
1
6
 
a
n
d
 

A
S
T
M
 
F
6
2
6
,
 
a
n
d
 
b
e
 
a
s
 
s
p
e
c
i
f
i
e
d
:

P
r
o
v
i
d
e
 
m
a
l
l
e
a
b
l
e
 
i
r
o
n
 
f
o
r
g
e
d
 
s
t
e
e
l
 
h
i
n
g
e
s
 
t
o
 
s
u
i
t
 
g
a
t
e
 
s
i
z
e
,
 
n
o
n
-
l
i
f
t
-
o
f
f
 

t
y
p
e
,
 
o
f
f
s
e
t
 
t
o
 
p
e
r
m
i
t
 
1
8
0
-
d
e
g
r
e
e
 
o
p
e
n
i
n
g
.

P
r
o
v
i
d
e
 
l
a
t
c
h
 
t
h
a
t
 
p
e
r
m
i
t
s
 
o
p
e
r
a
t
i
o
n
 
f
r
o
m
 
e
i
t
h
e
r
 
s
i
d
e
 
o
f
 
t
h
e
 
g
a
t
e
,
 
w
i
t
h
 
a
 

p
a
d
l
o
c
k
 
e
y
e
 
p
r
o
v
i
d
e
d
 
a
s
 
a
n
 
i
n
t
e
g
r
a
l
 
p
a
r
t
 
o
f
 
t
h
e
 
l
a
t
c
h
.

P
r
o
v
i
d
e
 
s
t
o
p
s
 
a
n
d
 
h
o
l
d
e
r
s
 
o
f
 
m
a
l
l
e
a
b
l
e
 
i
r
o
n
 
f
o
r
 
v
e
h
i
c
u
l
a
r
 
g
a
t
e
s
.
 
 
P
r
o
v
i
d
e
 

s
t
o
p
s
 
t
h
a
t
 
a
u
t
o
m
a
t
i
c
a
l
l
y
 
e
n
g
a
g
e
 
t
h
e
 
g
a
t
e
 
a
n
d
 
h
o
l
d
 
i
t
 
i
n
 
t
h
e
 
o
p
e
n
 
p
o
s
i
t
i
o
n
 

u
n
t
i
l
 
m
a
n
u
a
l
l
y
 
r
e
l
e
a
s
e
d
.

P
r
o
v
i
d
e
 
d
o
u
b
l
e
 
g
a
t
e
s
 
w
i
t
h
 
a
 
c
a
n
e
 
b
o
l
t
 
a
n
d
 
g
r
o
u
n
d
-
s
e
t
 
k
e
e
p
e
r
,
 
w
i
t
h
 
l
a
t
c
h
 
o
r
 

l
o
c
k
i
n
g
 
d
e
v
i
c
e
 
a
n
d
 
p
a
d
l
o
c
k
 
e
y
e
 
d
e
s
i
g
n
e
d
 
a
s
 
a
n
 
i
n
t
e
g
r
a
l
 
p
a
r
t
.

P
r
o
v
i
d
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
s
t
a
n
d
a
r
d
 
h
e
a
v
y
-
d
u
t
y
 
t
r
a
c
k
 
b
a
l
l
 
b
e
a
r
i
n
g
 
h
a
n
g
e
r
 

s
h
e
a
v
e
s
,
 
o
v
e
r
h
e
a
d
 
f
r
a
m
i
n
g
 
a
n
d
 
s
u
p
p
o
r
t
s
,
 
g
u
i
d
e
s
,
 
s
t
a
y
s
,
 
b
r
a
c
i
n
g
,
 
a
n
d
 

a
c
c
e
s
s
o
r
i
e
s
 
a
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
e
a
s
y
 
o
p
e
r
a
t
i
o
n
 
o
f
 
m
a
n
u
a
l
 
s
l
i
d
i
n
g
 
g
a
t
e
s
.

2
.
2
.
1
2
 
 
 
M
i
s
c
e
l
l
a
n
e
o
u
s
 
H
a
r
d
w
a
r
e

P
r
o
v
i
d
e
 
m
i
s
c
e
l
l
a
n
e
o
u
s
 
h
o
t
-
d
i
p
 
g
a
l
v
a
n
i
z
e
d
 
h
a
r
d
w
a
r
e
 
a
s
 
r
e
q
u
i
r
e
d
.

2
.
2
.
1
3
 
 
 
W
i
r
e
 
T
i
e
s

P
r
o
v
i
d
e
 
1
6
-
g
a
g
e
 
g
a
l
v
a
n
i
z
e
d
 
s
t
e
e
l
 
w
i
r
e
 
f
o
r
 
t
y
i
n
g
 
f
a
b
r
i
c
 
t
o
 
l
i
n
e
 
p
o
s
t
s
,
s
p
a
c
e
d

 
1
2
 
i
n
c
h
e
s
 
o
n
 
c
e
n
t
e
r
.
 
 
F
o
r
 
t
y
i
n
g
 
f
a
b
r
i
c
 
t
o
 
r
a
i
l
s
 
a
n
d
 
b
r
a
c
e
s
,
 
s
p
a
c
e
 
w
i
r
e
 

t
i
e
s
 
 
2
4
 
i
n
c
h
e
s
 
o
n
 
c
e
n
t
e
r
.
 
 
F
o
r
 
t
y
i
n
g
 
f
a
b
r
i
c
 
t
o
 
t
e
n
s
i
o
n
 
w
i
r
e
,
 
s
p
a
c
e
 

0
.
1
0
5
-
i
n
c
h
 
h
o
g
 
r
i
n
g
s
 
 
2
4
 
i
n
c
h
e
s
 
o
n
 
c
e
n
t
e
r
.

M
a
n
u
f
a
c
t
u
r
e
r
'
s
 
s
t
a
n
d
a
r
d
 
p
r
o
c
e
d
u
r
e
 
w
i
l
l
 
b
e
 
a
c
c
e
p
t
e
d
 
i
f
 
o
f
 
e
q
u
a
l
 
s
t
r
e
n
g
t
h
 

a
n
d
 
d
u
r
a
b
i
l
i
t
y
.

2
.
2
.
1
4
 
 
 
P
a
d
l
o
c
k
s

P
r
o
v
i
d
e
 
p
a
d
l
o
c
k
s
 
c
o
n
f
o
r
m
i
n
g
 
t
o
 
A
S
T
M
 
F
8
8
3
,
 
w
i
t
h
 
c
h
a
i
n
.

2
.
3
 
 
 
M
A
T
E
R
I
A
L
S

2
.
3
.
1
 
 
 
Z
i
n
c
 
C
o
a
t
i
n
g

P
r
o
v
i
d
e
 
h
o
t
-
d
i
p
 
g
a
l
v
a
n
i
z
e
d
 
(
a
f
t
e
r
 
f
a
b
r
i
c
a
t
i
o
n
)
 
f
e
r
r
o
u
s
-
m
e
t
a
l
 
c
o
m
p
o
n
e
n
t
s
 

a
n
d
 
a
c
c
e
s
s
o
r
i
e
s
,
 
e
x
c
e
p
t
 
a
s
 
o
t
h
e
r
w
i
s
e
 
s
p
e
c
i
f
i
e
d
.

P
r
o
v
i
d
e
 
z
i
n
c
 
c
o
a
t
i
n
g
 
o
f
 
w
e
i
g
h
t
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
1
.
9
4
 
o
u
n
c
e
s
 
p
e
r
 
s
q
u
a
r
e
 
f
o
o
t
,
 

a
s
 
d
e
t
e
r
m
i
n
e
d
 
f
r
o
m
 
t
h
e
 
a
v
e
r
a
g
e
 
r
e
s
u
l
t
 
o
f
 
t
w
o
 
s
p
e
c
i
m
e
n
s
,
 
w
h
e
n
 
t
e
s
t
e
d
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
A
9
0
/
A
9
0
M
.

P
r
o
v
i
d
e
 
z
i
n
c
 
c
o
a
t
i
n
g
 
c
o
n
f
o
r
m
i
n
g
 
t
o
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

S
E
C
T
I
O
N
 
3
2
 
3
1
 
1
3
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

a
.
 
 
P
i
p
e
:
 
 
F
S
 
R
R
-
F
-
1
9
1
/
3
 
C
l
a
s
s
 
1
 
G
r
a
d
e
 
A
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
F
1
0
8
3
.

b
.
 
 
H
a
r
d
w
a
r
e
 
a
n
d
 
a
c
c
e
s
s
o
r
i
e
s
:
 
 
A
S
T
M
 
A
1
5
3
/
A
1
5
3
M
,
 
T
a
b
l
e
 
1

c
.
 
 
S
u
r
f
a
c
e
:
 
 
A
S
T
M
 
F
1
0
4
3

d
.
 
 
E
x
t
e
r
n
a
l
:
 
 
T
y
p
e
 
B
-
B
 
s
u
r
f
a
c
e
 
z
i
n
c
 
w
i
t
h
 
o
r
g
a
n
i
c
 
c
o
a
t
i
n
g
,
 
0
.
9
7
 
o
u
n
c
e
 
p
e
r
 

s
q
u
a
r
e
 
f
o
o
t
 
m
i
n
i
m
u
m
 
t
h
i
c
k
n
e
s
s
 
o
f
 
a
c
r
y
l
a
t
e
d
 
p
o
l
y
m
e
r
.

e
.
 
 
I
n
t
e
r
n
a
l
:
 
 
S
u
r
f
a
c
e
 
z
i
n
c
 
c
o
a
t
i
n
g
 
o
f
 
0
.
9
7
 
o
u
n
c
e
 
p
e
r
 
s
q
u
a
r
e
 
f
o
o
t
 
m
i
n
i
m
u
m
.

P
r
o
v
i
d
e
 
g
a
l
v
a
n
i
z
i
n
g
 
r
e
p
a
i
r
 
m
a
t
e
r
i
a
l
 
t
h
a
t
 
i
s
 
c
o
l
d
-
a
p
p
l
i
e
d
 
z
i
n
c
-
r
i
c
h
 
c
o
a
t
i
n
g
 

c
o
n
f
o
r
m
i
n
g
 
t
o
 
A
S
T
M
 
A
7
8
0
/
A
7
8
0
M
.

2
.
3
.
2
 
 
 
T
e
n
s
i
o
n
 
W
i
r
e

P
r
o
v
i
d
e
 
g
a
l
v
a
n
i
z
e
d
,
 
c
o
i
l
e
d
 
s
p
r
i
n
g
 
w
i
r
e
,
 
N
o
.
 
7
-
g
a
g
e
.
 
 
P
r
o
v
i
d
e
 
z
i
n
c
 
c
o
a
t
i
n
g
 

t
h
a
t
 
w
e
i
g
h
s
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
2
.
0
 
o
u
n
c
e
s
 
p
e
r
 
s
q
u
a
r
e
 
f
o
o
t
.

2
.
3
.
3
 
 
 
C
o
n
c
r
e
t
e

P
r
o
v
i
d
e
 
c
o
n
c
r
e
t
e
 
c
o
n
f
o
r
m
i
n
g
 
t
o
 
A
S
T
M
 
C
9
4
/
C
9
4
M
,
 
a
n
d
 
o
b
t
a
i
n
i
n
g
 
a
 
m
i
n
i
m
u
m
 

2
8
-
d
a
y
 
c
o
m
p
r
e
s
s
i
v
e
 
s
t
r
e
n
g
t
h
 
o
f
 
3
,
0
0
0
 
p
s
i
.

2
.
3
.
4
 
 
 
G
r
o
u
t

P
r
o
v
i
d
e
 
g
r
o
u
t
 
o
f
 
p
r
o
p
o
r
t
i
o
n
s
 
o
n
e
 
p
a
r
t
 
p
o
r
t
l
a
n
d
 
c
e
m
e
n
t
 
t
o
 
t
h
r
e
e
 
p
a
r
t
s
 

c
l
e
a
n
,
 
w
e
l
l
-
g
r
a
d
e
d
 
s
a
n
d
 
a
n
d
 
a
 
m
i
n
i
m
u
m
 
a
m
o
u
n
t
 
o
f
 
w
a
t
e
r
 
t
o
 
p
r
o
d
u
c
e
 
a
 

w
o
r
k
a
b
l
e
 
m
i
x
.

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

S
u
b
m
i
t
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
e
r
e
c
t
i
o
n
/
i
n
s
t
a
l
l
a
t
i
o
n
 
d
r
a
w
i
n
g
s
 
a
n
d
 
i
n
s
t
r
u
c
t
i
o
n
s
 
t
h
a
t
 

d
e
t
a
i
l
 
p
r
o
p
e
r
 
a
s
s
e
m
b
l
y
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
i
n
 
t
h
e
 
d
e
s
i
g
n
 
f
o
r
 
f
e
n
c
e
,
 
g
a
t
e
,
 

h
a
r
d
w
a
r
e
 
a
n
d
 
a
c
c
e
s
s
o
r
i
e
s
.

P
r
o
v
i
d
e
 
c
o
m
p
l
e
t
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 
c
o
n
f
o
r
m
i
n
g
 
t
o
 
A
S
T
M
 
F
5
6
7
.

3
.
1
 
 
 
P
R
E
P
A
R
A
T
I
O
N

E
n
s
u
r
e
 
f
i
n
a
l
 
g
r
a
d
i
n
g
 
a
n
d
 
e
s
t
a
b
l
i
s
h
e
d
 
e
l
e
v
a
t
i
o
n
s
 
a
r
e
 
c
o
m
p
l
e
t
e
 
p
r
i
o
r
 
t
o
 

c
o
m
m
e
n
c
i
n
g
 
f
e
n
c
e
 
i
n
s
t
a
l
l
a
t
i
o
n
.

3
.
1
.
1
 
 
 
C
l
e
a
r
i
n
g
 
a
n
d
 
G
r
a
d
i
n
g

C
l
e
a
r
 
f
e
n
c
e
 
l
i
n
e
 
o
f
 
t
r
e
e
s
,
 
b
r
u
s
h
,
 
a
n
d
 
o
t
h
e
r
 
o
b
s
t
a
c
l
e
s
 
t
o
 
i
n
s
t
a
l
l
 
f
e
n
c
i
n
g
 

f
o
r
 
a
 
d
i
s
t
a
n
c
e
 
a
s
 
i
n
d
i
c
a
t
e
d
 
o
n
 
t
h
e
 
d
r
a
w
i
n
g
s
 
o
u
t
s
i
d
e
 
t
h
e
 
f
e
n
c
e
.
 
 
E
s
t
a
b
l
i
s
h
 

a
 
g
r
a
d
e
d
,
 
c
o
m
p
a
c
t
e
d
 
f
e
n
c
e
 
l
i
n
e
 
p
r
i
o
r
 
t
o
 
f
e
n
c
i
n
g
 
i
n
s
t
a
l
l
a
t
i
o
n
.

3
.
2
 
 
 
I
N
S
T
A
L
L
A
T
I
O
N

3
.
2
.
1
 
 
 
F
e
n
c
e
 
I
n
s
t
a
l
l
a
t
i
o
n

I
n
s
t
a
l
l
 
f
e
n
c
e
 
o
n
 
p
r
e
p
a
r
e
d
 
s
u
r
f
a
c
e
s
 
t
o
 
l
i
n
e
 
a
n
d
 
g
r
a
d
e
 
i
n
d
i
c
a
t
e
d
.
 
 
I
n
s
t
a
l
l
 

f
e
n
c
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
f
e
n
c
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
w
r
i
t
t
e
n
 
i
n
s
t
a
l
l
a
t
i
o
n
 

i
n
s
t
r
u
c
t
i
o
n
s
 
e
x
c
e
p
t
 
a
s
 
m
o
d
i
f
i
e
d
 
h
e
r
e
i
n
.

S
E
C
T
I
O
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3
2
 
3
1
 
1
3
 
 
P
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
2
.
1
.
1
 
 
 
P
o
s
t
 
S
p
a
c
i
n
g

P
r
o
v
i
d
e
 
l
i
n
e
 
p
o
s
t
s
 
s
p
a
c
e
d
 
e
q
u
i
d
i
s
t
a
n
t
l
y
 
a
p
a
r
t
,
 
n
o
t
 
e
x
c
e
e
d
i
n
g
 
1
0
 
f
e
e
t
 
o
n
 

c
e
n
t
e
r
.
 
 
P
r
o
v
i
d
e
 
g
a
t
e
 
p
o
s
t
s
 
s
p
a
c
e
d
 
a
s
 
n
e
c
e
s
s
a
r
y
 
f
o
r
 
s
i
z
e
 
o
f
 
g
a
t
e
 

o
p
e
n
i
n
g
s
.
 
 
D
o
 
n
o
t
 
e
x
c
e
e
d
 
5
0
0
 
f
e
e
t
 
o
n
 
s
t
r
a
i
g
h
t
 
r
u
n
s
 
b
e
t
w
e
e
n
 
b
r
a
c
e
d
 
p
o
s
t
s
.
 
 

P
r
o
v
i
d
e
 
c
o
r
n
e
r
 
o
r
 
p
u
l
l
 
p
o
s
t
s
,
 
w
i
t
h
 
b
r
a
c
i
n
g
 
i
n
 
b
o
t
h
 
d
i
r
e
c
t
i
o
n
s
,
 
f
o
r
 
c
h
a
n
g
e
s
 

i
n
 
d
i
r
e
c
t
i
o
n
 
o
f
 
1
5
 
d
e
g
r
e
e
s
 
o
r
 
m
o
r
e
,
 
o
r
 
f
o
r
 
a
b
r
u
p
t
 
c
h
a
n
g
e
s
 
i
n
 
g
r
a
d
e
.
 
 

S
u
b
m
i
t
 
d
r
a
w
i
n
g
s
 
s
h
o
w
i
n
g
 
l
o
c
a
t
i
o
n
 
o
f
 
g
a
t
e
,
 
c
o
r
n
e
r
,
 
e
n
d
,
 
a
n
d
 
p
u
l
l
 
p
o
s
t
s
.

3
.
2
.
1
.
2
 
 
 
B
o
t
t
o
m
 
T
e
n
s
i
o
n
 
W
i
r
e

I
n
s
t
a
l
l
 
b
o
t
t
o
m
 
t
e
n
s
i
o
n
 
w
i
r
e
s
 
b
e
f
o
r
e
 
i
n
s
t
a
l
l
i
n
g
 
c
h
a
i
n
-
l
i
n
k
 
f
a
b
r
i
c
,
 
a
n
d
 
p
u
l
l
 

w
i
r
e
s
 
t
a
u
t
.
 
 
P
l
a
c
e
 
t
o
p
 
a
n
d
 
b
o
t
t
o
m
 
t
e
n
s
i
o
n
 
w
i
r
e
s
 
w
i
t
h
i
n
 
8
 
i
n
c
h
e
s
 
o
f
 

r
e
s
p
e
c
t
i
v
e
 
f
a
b
r
i
c
 
l
i
n
e
.

3
.
2
.
2
 
 
 
E
x
c
a
v
a
t
i
o
n

P
r
o
v
i
d
e
 
e
x
c
a
v
a
t
i
o
n
s
 
f
o
r
 
p
o
s
t
 
f
o
o
t
i
n
g
s
 
w
h
i
c
h
 
a
r
e
 
d
r
i
l
l
e
d
 
h
o
l
e
s
 
i
n
 
v
i
r
g
i
n
 
o
r
 

c
o
m
p
a
c
t
e
d
 
s
o
i
l
,
 
o
f
 
m
i
n
i
m
u
m
 
s
i
z
e
s
 
a
s
 
i
n
d
i
c
a
t
e
d
.

S
p
a
c
e
 
f
o
o
t
i
n
g
s
 
f
o
r
 
l
i
n
e
 
p
o
s
t
s
 
1
0
 
f
e
e
t
 
o
n
 
c
e
n
t
e
r
 
m
a
x
i
m
u
m
 
a
n
d
 
a
t
 
c
l
o
s
e
r
 

i
n
t
e
r
v
a
l
s
 
w
h
e
n
 
i
n
d
i
c
a
t
e
d
,
 
w
i
t
h
 
b
o
t
t
o
m
s
 
o
f
 
t
h
e
 
h
o
l
e
s
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
3
 
i
n
c
h
e
s
 

b
e
l
o
w
 
t
h
e
 
b
o
t
t
o
m
s
 
o
f
 
t
h
e
 
p
o
s
t
s
.
 
 
S
e
t
 
b
o
t
t
o
m
 
o
f
 
e
a
c
h
 
p
o
s
t
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
3
6
 

i
n
c
h
e
s
 
b
e
l
o
w
 
f
i
n
i
s
h
e
d
 
g
r
a
d
e
 
w
h
e
n
 
i
n
 
f
i
r
m
,
 
u
n
d
i
s
t
u
r
b
e
d
 
s
o
i
l
.
 
 
S
e
t
 
p
o
s
t
s
 

d
e
e
p
e
r
,
 
a
s
 
r
e
q
u
i
r
e
d
,
 
i
n
 
s
o
f
t
 
a
n
d
 
p
r
o
b
l
e
m
 
s
o
i
l
s
 
a
n
d
 
f
o
r
 
h
e
a
v
y
,
 
l
a
t
e
r
a
l
 

l
o
a
d
s
.

U
n
i
f
o
r
m
l
y
 
s
p
r
e
a
d
 
s
o
i
l
 
f
r
o
m
 
e
x
c
a
v
a
t
i
o
n
s
 
a
d
j
a
c
e
n
t
 
t
o
 
t
h
e
 
f
e
n
c
e
 
l
i
n
e
 
o
r
 
o
n
 

a
r
e
a
s
 
o
f
 
G
o
v
e
r
n
m
e
n
t
 
p
r
o
p
e
r
t
y
,
 
a
s
 
d
i
r
e
c
t
e
d
.

W
h
e
n
 
s
o
l
i
d
 
r
o
c
k
 
i
s
 
e
n
c
o
u
n
t
e
r
e
d
 
n
e
a
r
 
t
h
e
 
s
u
r
f
a
c
e
,
 
d
r
i
l
l
 
i
n
t
o
 
t
h
e
 
r
o
c
k
 
a
t
 

l
e
a
s
t
 
1
2
 
i
n
c
h
e
s
 
f
o
r
 
l
i
n
e
 
p
o
s
t
s
 
a
n
d
 
a
t
 
l
e
a
s
t
 
1
8
 
i
n
c
h
e
s
 
f
o
r
 
e
n
d
,
 
p
u
l
l
,
 

c
o
r
n
e
r
,
 
a
n
d
 
g
a
t
e
 
p
o
s
t
s
.
 
 
D
r
i
l
l
 
h
o
l
e
s
 
a
t
 
l
e
a
s
t
 
1
 
i
n
c
h
 
g
r
e
a
t
e
r
 
i
n
 
d
i
a
m
e
t
e
r
 

t
h
a
n
 
t
h
e
 
l
a
r
g
e
s
t
 
d
i
m
e
n
s
i
o
n
 
o
f
 
t
h
e
 
p
l
a
c
e
d
 
p
o
s
t
.

I
f
 
s
o
l
i
d
 
r
o
c
k
 
i
s
 
b
e
l
o
w
 
t
h
e
 
s
o
i
l
 
o
v
e
r
b
u
r
d
e
n
,
 
d
r
i
l
l
 
t
o
 
t
h
e
 
f
u
l
l
 
d
e
p
t
h
 

r
e
q
u
i
r
e
d
 
e
x
c
e
p
t
 
t
h
a
t
 
p
e
n
e
t
r
a
t
i
o
n
 
i
n
t
o
 
r
o
c
k
 
n
e
e
d
 
n
o
t
 
e
x
c
e
e
d
 
t
h
e
 
m
i
n
i
m
u
m
 

d
e
p
t
h
s
 
s
p
e
c
i
f
i
e
d
 
a
b
o
v
e
.

3
.
2
.
3
 
 
 
S
e
t
t
i
n
g
 
P
o
s
t
s

R
e
m
o
v
e
 
l
o
o
s
e
 
a
n
d
 
f
o
r
e
i
g
n
 
m
a
t
e
r
i
a
l
s
 
f
r
o
m
 
h
o
l
e
s
 
a
n
d
 
m
o
i
s
t
e
n
 
t
h
e
 
s
o
i
l
 
p
r
i
o
r
 

t
o
 
p
l
a
c
i
n
g
 
c
o
n
c
r
e
t
e
.

P
r
o
v
i
d
e
 
t
o
p
s
 
o
f
 
f
o
o
t
i
n
g
s
 
t
h
a
t
 
a
r
e
 
t
r
o
w
e
l
 
f
i
n
i
s
h
e
d
 
a
n
d
 
s
l
o
p
e
d
 
o
r
 
d
o
m
e
d
 
t
o
 

s
h
e
d
 
w
a
t
e
r
 
a
w
a
y
 
f
r
o
m
 
p
o
s
t
s
.
 
 
S
e
t
 
h
o
l
d
-
o
p
e
n
 
d
e
v
i
c
e
s
,
 
s
l
e
e
v
e
s
,
 
a
n
d
 
o
t
h
e
r
 

a
c
c
e
s
s
o
r
i
e
s
 
i
n
 
c
o
n
c
r
e
t
e
.

K
e
e
p
 
e
x
p
o
s
e
d
 
c
o
n
c
r
e
t
e
 
m
o
i
s
t
 
f
o
r
 
a
t
 
l
e
a
s
t
 
7
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 
a
f
t
e
r
 
p
l
a
c
e
m
e
n
t
 

o
r
 
c
u
r
e
d
 
w
i
t
h
 
a
 
m
e
m
b
r
a
n
e
 
c
u
r
i
n
g
 
m
a
t
e
r
i
a
l
,
 
a
s
 
a
p
p
r
o
v
e
d
.

M
a
i
n
t
a
i
n
 
v
e
r
t
i
c
a
l
 
a
l
i
g
n
m
e
n
t
 
o
f
 
p
o
s
t
s
 
i
n
 
c
o
n
c
r
e
t
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
u
n
t
i
l
 

c
o
n
c
r
e
t
e
 
h
a
s
 
s
e
t
.

3
.
2
.
3
.
1
 
 
 
E
a
r
t
h
 
a
n
d
 
B
e
d
r
o
c
k

P
r
o
v
i
d
e
 
c
o
n
c
r
e
t
e
 
b
a
s
e
s
 
o
f
 
d
i
m
e
n
s
i
o
n
s
 
i
n
d
i
c
a
t
e
d
 
o
n
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
s
 

i
n
s
t
a
l
l
a
t
i
o
n
 
d
r
a
w
i
n
g
s
,
 
e
x
c
e
p
t
 
i
n
 
b
e
d
r
o
c
k
.
 
 
C
o
m
p
a
c
t
 
c
o
n
c
r
e
t
e
 
t
o
 
e
l
i
m
i
n
a
t
e
 

v
o
i
d
s
,
 
a
n
d
 
f
i
n
i
s
h
 
t
o
 
a
 
d
o
m
e
 
s
h
a
p
e
.
 
 
I
n
 
b
e
d
r
o
c
k
,
 
s
e
t
 
p
o
s
t
s
 
w
i
t
h
 
a
 
m
i
n
i
m
u
m
 

S
E
C
T
I
O
N
 
3
2
 
3
1
 
1
3
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

o
f
 
 
1
 
i
n
c
h
 
o
f
 
g
r
o
u
t
 
a
r
o
u
n
d
 
e
a
c
h
 
p
o
s
t
.
 
 
W
o
r
k
 
g
r
o
u
t
 
i
n
t
o
 
h
o
l
e
 
t
o
 
e
l
i
m
i
n
a
t
e
 

v
o
i
d
s
,
 
a
n
d
 
f
i
n
i
s
h
 
t
o
 
a
 
d
o
m
e
 
s
h
a
p
e
.

3
.
2
.
3
.
2
 
 
 
B
r
a
c
i
n
g

B
r
a
c
e
 
g
a
t
e
,
 
c
o
r
n
e
r
,
 
e
n
d
,
 
a
n
d
 
p
u
l
l
 
p
o
s
t
s
 
t
o
 
n
e
a
r
e
s
t
 
p
o
s
t
 
w
i
t
h
 
a
 
h
o
r
i
z
o
n
t
a
l
 

b
r
a
c
e
 
u
s
e
d
 
a
s
 
a
 
c
o
m
p
r
e
s
s
i
o
n
 
m
e
m
b
e
r
,
 
p
l
a
c
e
d
 
a
t
 
l
e
a
s
t
 
1
2
 
i
n
c
h
e
s
 
b
e
l
o
w
 
t
o
p
 
o
f
 

f
e
n
c
e
,
 
a
n
d
 
a
 
d
i
a
g
o
n
a
l
 
t
e
n
s
i
o
n
 
r
o
d
.

a
.
 
 
T
o
l
e
r
a
n
c
e
s

P
r
o
v
i
d
e
 
p
o
s
t
s
 
t
h
a
t
 
a
r
e
 
s
t
r
a
i
g
h
t
 
a
n
d
 
p
l
u
m
b
 
w
i
t
h
i
n
 
a
 
v
e
r
t
i
c
a
l
 
t
o
l
e
r
a
n
c
e
 
o
f
 

1
/
4
 
i
n
c
h
 
a
f
t
e
r
 
t
h
e
 
f
a
b
r
i
c
 
h
a
s
 
b
e
e
n
 
s
t
r
e
t
c
h
e
d
.
 
 
P
r
o
v
i
d
e
 
f
e
n
c
i
n
g
 
a
n
d
 
g
a
t
e
s
 

t
h
a
t
 
a
r
e
 
t
r
u
e
 
t
o
 
l
i
n
e
 
w
i
t
h
 
n
o
 
m
o
r
e
 
t
h
a
n
 
1
/
2
 
i
n
c
h
 
d
e
v
i
a
t
i
o
n
 
f
r
o
m
 
t
h
e
 

e
s
t
a
b
l
i
s
h
e
d
 
c
e
n
t
e
r
l
i
n
e
 
b
e
t
w
e
e
n
 
l
i
n
e
 
p
o
s
t
s
.
 
 
R
e
p
a
i
r
 
d
e
f
e
c
t
s
 
a
s
 
d
i
r
e
c
t
e
d
.

3
.
2
.
4
 
 
 
C
o
n
c
r
e
t
e
 
S
t
r
e
n
g
t
h

P
r
o
v
i
d
e
 
c
o
n
c
r
e
t
e
 
t
h
a
t
 
h
a
s
 
a
t
t
a
i
n
e
d
 
a
t
 
l
e
a
s
t
 
7
5
 
p
e
r
c
e
n
t
 
o
f
 
i
t
s
 
m
i
n
i
m
u
m
 

2
8
-
d
a
y
 
c
o
m
p
r
e
s
s
i
v
e
 
s
t
r
e
n
g
t
h
,
 
b
u
t
 
i
n
 
n
o
 
c
a
s
e
 
s
o
o
n
e
r
 
t
h
a
n
 
7
 
c
a
l
e
n
d
a
r
 
d
a
y
s
 

a
f
t
e
r
 
p
l
a
c
e
m
e
n
t
,
 
b
e
f
o
r
e
 
r
a
i
l
s
,
 
t
e
n
s
i
o
n
 
w
i
r
e
,
 
o
r
 
f
a
b
r
i
c
 
a
r
e
 
i
n
s
t
a
l
l
e
d
.
 
 
D
o
 

n
o
t
 
s
t
r
e
t
c
h
 
f
a
b
r
i
c
 
a
n
d
 
w
i
r
e
s
 
o
r
 
h
a
n
g
 
g
a
t
e
s
 
u
n
t
i
l
 
t
h
e
 
c
o
n
c
r
e
t
e
 
h
a
s
 
a
t
t
a
i
n
e
d
 

i
t
s
 
f
u
l
l
 
d
e
s
i
g
n
 
s
t
r
e
n
g
t
h
.

T
a
k
e
 
s
a
m
p
l
e
s
 
a
n
d
 
t
e
s
t
 
c
o
n
c
r
e
t
e
 
t
o
 
d
e
t
e
r
m
i
n
e
 
s
t
r
e
n
g
t
h
 
a
s
 
s
p
e
c
i
f
i
e
d
.

3
.
2
.
5
 
 
 
T
o
p
 
R
a
i
l
s

P
r
o
v
i
d
e
 
t
o
p
 
r
a
i
l
s
 
t
h
a
t
 
r
u
n
 
c
o
n
t
i
n
u
o
u
s
l
y
 
t
h
r
o
u
g
h
 
p
o
s
t
 
c
a
p
s
 
o
r
 
e
x
t
e
n
s
i
o
n
 

a
r
m
s
,
 
b
e
n
d
i
n
g
 
t
o
 
r
a
d
i
u
s
 
f
o
r
 
c
u
r
v
e
d
 
r
u
n
s
.
 
 
P
r
o
v
i
d
e
 
e
x
p
a
n
s
i
o
n
 
c
o
u
p
l
i
n
g
s
 
a
s
 

r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
f
e
n
c
i
n
g
 
m
a
n
u
f
a
c
t
u
r
e
r
.

3
.
2
.
6
 
 
 
B
r
a
c
e
 
A
s
s
e
m
b
l
y

P
r
o
v
i
d
e
 
b
r
a
c
i
n
g
 
a
s
s
e
m
b
l
i
e
s
 
a
t
 
e
n
d
 
a
n
d
 
g
a
t
e
 
p
o
s
t
s
 
a
n
d
 
a
t
 
b
o
t
h
 
s
i
d
e
s
 
o
f
 

c
o
r
n
e
r
 
a
n
d
 
p
u
l
l
 
p
o
s
t
s
,
 
w
i
t
h
 
t
h
e
 
h
o
r
i
z
o
n
t
a
l
 
b
r
a
c
e
 
l
o
c
a
t
e
d
 
a
t
 
m
i
d
h
e
i
g
h
t
 
o
f
 

t
h
e
 
f
a
b
r
i
c
.

I
n
s
t
a
l
l
 
b
r
a
c
e
 
a
s
s
e
m
b
l
i
e
s
 
s
o
 
p
o
s
t
s
 
a
r
e
 
p
l
u
m
b
 
w
h
e
n
 
t
h
e
 
d
i
a
g
o
n
a
l
 
r
o
d
 
i
s
 
u
n
d
e
r
 

p
r
o
p
e
r
 
t
e
n
s
i
o
n
.

P
r
o
v
i
d
e
 
t
w
o
 
c
o
m
p
l
e
t
e
 
b
r
a
c
e
 
a
s
s
e
m
b
l
i
e
s
 
a
t
 
c
o
r
n
e
r
 
a
n
d
 
p
u
l
l
 
p
o
s
t
s
 
w
h
e
r
e
 

r
e
q
u
i
r
e
d
 
f
o
r
 
s
t
i
f
f
n
e
s
s
 
a
n
d
 
a
s
 
i
n
d
i
c
a
t
e
d
.

3
.
2
.
7
 
 
 
T
e
n
s
i
o
n
 
W
i
r
e
 
I
n
s
t
a
l
l
a
t
i
o
n

I
n
s
t
a
l
l
 
t
e
n
s
i
o
n
 
w
i
r
e
 
b
y
 
w
e
a
v
i
n
g
 
t
h
e
m
 
t
h
r
o
u
g
h
 
t
h
e
 
f
a
b
r
i
c
 
a
n
d
 
t
y
i
n
g
 
t
h
e
m
 
t
o
 

e
a
c
h
 
p
o
s
t
 
w
i
t
h
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
7
-
g
a
g
e
 
g
a
l
v
a
n
i
z
e
d
 
w
i
r
e
 
o
r
 
b
y
 
s
e
c
u
r
i
n
g
 
t
h
e
 

w
i
r
e
 
t
o
 
t
h
e
 
f
a
b
r
i
c
 
w
i
t
h
 
1
0
-
g
a
g
e
 
t
i
e
s
 
o
r
 
c
l
i
p
s
 
s
p
a
c
e
d
 
2
4
 
i
n
c
h
e
s
 
o
n
 
c
e
n
t
e
r
.

3
.
2
.
8
 
 
 
F
a
b
r
i
c
 
I
n
s
t
a
l
l
a
t
i
o
n

P
r
o
v
i
d
e
 
f
a
b
r
i
c
 
i
n
 
s
i
n
g
l
e
 
l
e
n
g
t
h
s
 
b
e
t
w
e
e
n
 
s
t
r
e
t
c
h
 
b
a
r
s
 
w
i
t
h
 
b
o
t
t
o
m
 
b
a
r
b
s
 

p
l
a
c
e
d
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
-
1
/
2
 
i
n
c
h
e
s
 
a
b
o
v
e
 
t
h
e
 
g
r
o
u
n
d
 
l
i
n
e
.
 
 
P
u
l
l
 
f
a
b
r
i
c
 
t
a
u
t
 

a
n
d
 
t
i
e
d
 
t
o
 
p
o
s
t
s
,
 
r
a
i
l
s
,
 
a
n
d
 
t
e
n
s
i
o
n
 
w
i
r
e
 
w
i
t
h
 
w
i
r
e
 
t
i
e
s
 
a
n
d
 
b
a
n
d
s
.

I
n
s
t
a
l
l
 
f
a
b
r
i
c
 
o
n
 
t
h
e
 
s
e
c
u
r
i
t
y
 
s
i
d
e
 
o
f
 
f
e
n
c
e
,
 
u
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e
 
d
i
r
e
c
t
e
d
.

E
n
s
u
r
e
 
f
a
b
r
i
c
 
r
e
m
a
i
n
s
 
u
n
d
e
r
 
t
e
n
s
i
o
n
 
a
f
t
e
r
 
t
h
e
 
p
u
l
l
i
n
g
 
f
o
r
c
e
 
i
s
 
r
e
l
e
a
s
e
d
.

S
E
C
T
I
O
N
 
3
2
 
3
1
 
1
3
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
2
.
9
 
 
 
S
t
r
e
t
c
h
e
r
 
B
a
r
 
I
n
s
t
a
l
l
a
t
i
o
n

T
h
r
e
a
d
 
s
t
r
e
t
c
h
e
r
 
b
a
r
s
 
t
h
r
o
u
g
h
 
o
r
 
c
l
a
m
p
e
d
 
t
o
 
f
a
b
r
i
c
 
4
 
i
n
c
h
e
s
 
o
n
 
c
e
n
t
e
r
 
a
n
d
 

s
e
c
u
r
e
d
 
t
o
 
p
o
s
t
s
 
w
i
t
h
 
m
e
t
a
l
 
b
a
n
d
s
 
s
p
a
c
e
d
 
1
5
 
i
n
c
h
e
s
 
o
n
 
c
e
n
t
e
r
.

3
.
2
.
1
0
 
 
 
G
a
t
e
 
I
n
s
t
a
l
l
a
t
i
o
n

I
n
s
t
a
l
l
 
g
a
t
e
s
 
p
l
u
m
b
,
 
l
e
v
e
l
,
 
a
n
d
 
s
e
c
u
r
e
,
 
w
i
t
h
 
f
u
l
l
 
o
p
e
n
i
n
g
 
w
i
t
h
o
u
t
 

i
n
t
e
r
f
e
r
e
n
c
e
.
 
 
I
n
s
t
a
l
l
 
g
r
o
u
n
d
 
s
e
t
 
i
t
e
m
s
 
i
n
 
c
o
n
c
r
e
t
e
 
f
o
r
 
a
n
c
h
o
r
a
g
e
 
a
s
 

r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
f
e
n
c
e
 
m
a
n
u
f
a
c
t
u
r
e
r
.
 
 
A
d
j
u
s
t
 
h
a
r
d
w
a
r
e
 
f
o
r
 
s
m
o
o
t
h
 

o
p
e
r
a
t
i
o
n
 
a
n
d
 
l
u
b
r
i
c
a
t
e
d
 
w
h
e
r
e
 
n
e
c
e
s
s
a
r
y
.

3
.
2
.
1
1
 
 
 
T
i
e
 
W
i
r
e
s

P
r
o
v
i
d
e
 
t
i
e
 
w
i
r
e
s
 
t
h
a
t
 
a
r
e
 
U
-
s
h
a
p
e
d
 
t
o
 
t
h
e
 
p
i
p
e
 
d
i
a
m
e
t
e
r
s
 
t
o
 
w
h
i
c
h
 

a
t
t
a
c
h
e
d
.
 
 
T
w
i
s
t
 
e
n
d
s
 
o
f
 
t
i
e
 
w
i
r
e
s
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
t
w
o
 
f
u
l
l
 
t
u
r
n
s
 
a
n
d
 
b
e
n
t
 

s
o
 
a
s
 
n
o
t
 
t
o
 
p
r
e
s
e
n
t
 
a
 
h
a
z
a
r
d
.

3
.
2
.
1
2
 
 
 
F
a
s
t
e
n
e
r
s

I
n
s
t
a
l
l
 
n
u
t
s
 
f
o
r
 
t
e
n
s
i
o
n
 
b
a
n
d
s
 
a
n
d
 
h
a
r
d
w
a
r
e
 
o
n
 
t
h
e
 
s
i
d
e
 
o
f
 
t
h
e
 
f
e
n
c
e
 

o
p
p
o
s
i
t
e
 
t
h
e
 
f
a
b
r
i
c
 
s
i
d
e
.
 
 
P
e
e
n
 
e
n
d
s
 
o
f
 
b
o
l
t
s
 
t
o
 
p
r
e
v
e
n
t
 
r
e
m
o
v
a
l
 
o
f
 
n
u
t
s
.

3
.
2
.
1
3
 
 
 
Z
i
n
c
-
C
o
a
t
i
n
g
 
R
e
p
a
i
r

C
l
e
a
n
 
a
n
d
 
r
e
p
a
i
r
 
g
a
l
v
a
n
i
z
e
d
 
s
u
r
f
a
c
e
s
 
d
a
m
a
g
e
d
 
b
y
 
w
e
l
d
i
n
g
 
o
r
 
a
b
r
a
s
i
o
n
,
 
a
n
d
 

c
u
t
 
e
n
d
s
 
o
f
 
f
a
b
r
i
c
,
 
o
r
 
o
t
h
e
r
 
c
u
t
 
s
e
c
t
i
o
n
s
 
w
i
t
h
 
s
p
e
c
i
f
i
e
d
 
g
a
l
v
a
n
i
z
i
n
g
 

r
e
p
a
i
r
 
m
a
t
e
r
i
a
l
 
a
p
p
l
i
e
d
 
i
n
 
s
t
r
i
c
t
 
c
o
n
f
o
r
m
a
n
c
e
 
w
i
t
h
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 

p
r
i
n
t
e
d
 
i
n
s
t
r
u
c
t
i
o
n
s
.

3
.
2
.
1
4
 
 
 
A
c
c
e
s
s
o
r
i
e
s
 
I
n
s
t
a
l
l
a
t
i
o
n

3
.
2
.
1
4
.
1
 
 
 
P
o
s
t
 
C
a
p
s

I
n
s
t
a
l
l
 
p
o
s
t
 
c
a
p
s
 
a
s
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
.

3
.
2
.
1
4
.
2
 
 
 
P
a
d
l
o
c
k
s

P
r
o
v
i
d
e
 
p
a
d
l
o
c
k
s
 
f
o
r
 
g
a
t
e
 
o
p
e
n
i
n
g
s
 
a
n
d
 
p
r
o
v
i
d
e
 
c
h
a
i
n
s
 
t
h
a
t
 
a
r
e
 
s
e
c
u
r
e
l
y
 

a
t
t
a
c
h
e
d
 
t
o
 
g
a
t
e
 
o
r
 
g
a
t
e
 
p
o
s
t
s
.
 
 
P
r
o
v
i
d
e
 
p
a
d
l
o
c
k
s
 
k
e
y
e
d
 
a
l
i
k
e
,
 
a
n
d
 
p
r
o
v
i
d
e
 

t
w
o
 
k
e
y
s
 
f
o
r
 
e
a
c
h
 
p
a
d
l
o
c
k
.

3
.
2
.
1
5
 
 
 
G
r
o
u
n
d
i
n
g

G
r
o
u
n
d
 
f
e
n
c
i
n
g
 
a
s
 
i
n
d
i
c
a
t
e
d
 
o
n
 
d
r
a
w
i
n
g
s
.

3
.
3
 
 
 
C
L
O
S
E
O
U
T
 
A
C
T
I
V
I
T
I
E
S

R
e
m
o
v
e
 
w
a
s
t
e
 
f
e
n
c
i
n
g
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
o
t
h
e
r
 
d
e
b
r
i
s
 
f
r
o
m
 
t
h
e
 
w
o
r
k
 
s
i
t
e
.

 
 
 
 
 
 
 
 
-
-
 
E
n
d
 
o
f
 
S
e
c
t
i
o
n
 
-
-S
E
C
T
I
O
N
 
3
2
 
3
1
 
1
3
 
 
P
a
g
e
 
1
0



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
3
2
 
9
2
 
1
9

S
E
E
D
I
N
G

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
M
E
A
S
U
R
E
M
E
N
T
 
A
N
D
 
P
A
Y
M
E
N
T

1
.
1
.
1
 
 
 
M
e
a
s
u
r
e
m
e
n
t

M
e
a
s
u
r
e
m
e
n
t
 
f
o
r
 
s
e
e
d
i
n
g
 
a
n
d
 
m
u
l
c
h
i
n
g
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
o
f
 
t
h
e
 
t
o
t
a
l
 
s
u
r
f
a
c
e
 

a
r
e
a
 
i
n
 
a
c
r
e
s
 
c
o
v
e
r
e
d
 
b
y
 
s
e
e
d
i
n
g
 
a
n
d
 
m
u
l
c
h
i
n
g
 
b
a
s
e
d
 
o
n
 
f
i
e
l
d
 
m
e
a
s
u
r
e
m
e
n
t
s
.

1
.
1
.
2
 
 
 
P
a
y
m
e
n
t

1
.
1
.
2
.
1
 
 
 
S
e
e
d
i
n
g
 
a
n
d
 
M
u
l
c
h
i
n
g

T
h
i
s
 
c
o
s
t
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
a
l
l
 
s
e
e
d
 
m
a
t
e
r
i
a
l
,
 
d
e
l
i
v
e
r
y
 
t
o
 
s
i
t
e
,
 
s
t
o
r
a
g
e
,
 

s
u
r
f
a
c
e
 
p
r
e
p
a
r
a
t
i
o
n
,
 
f
e
r
t
i
l
i
z
i
n
g
,
 
m
u
l
c
h
,
 
a
n
d
 
w
a
t
e
r
i
n
g
 
r
e
q
u
i
r
e
d
 
f
o
r
 

e
s
t
a
b
l
i
s
h
i
n
g
 
v
e
g
e
t
a
t
i
o
n
 
i
n
 
d
i
s
t
u
r
b
e
d
 
a
r
e
a
s
.

1
.
2
 
 
 
R
E
F
E
R
E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
m
 
a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 

e
x
t
e
n
t
 
r
e
f
e
r
e
n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
t
e
x
t
 
b
y
 

t
h
e
 
b
a
s
i
c
 
d
e
s
i
g
n
a
t
i
o
n
 
o
n
l
y
.

F
L
O
R
I
D
A
 
D
E
P
A
R
T
M
E
N
T
 
O
F
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
(
F
D
O
T
)

F
D
O
T

(
2
0
1
9
)
 
F
l
o
r
i
d
a
 
S
t
a
n
d
a
r
d
 
S
p
e
c
i
f
i
c
a
t
i
o
n
s
 
f
o
r
 

R
o
a
d
 
a
n
d
 
B
r
i
d
g
e
 
C
o
n
s
t
r
u
c
t
i
o
n

U
.
S
.
 
D
E
P
A
R
T
M
E
N
T
 
O
F
 
A
G
R
I
C
U
L
T
U
R
E
 
(
U
S
D
A
)

A
M
S
 
S
e
e
d
 
A
c
t

(
1
9
4
0
;
 
R
 
1
9
8
8
;
 
R
 
1
9
9
8
)
 
F
e
d
e
r
a
l
 
S
e
e
d
 
A
c
t

1
.
3
 
 
 
D
E
F
I
N
I
T
I
O
N
S

1
.
3
.
1
 
 
 
S
t
a
n
d
 
o
f
 
T
u
r
f

9
5
 
p
e
r
c
e
n
t
 
g
r
o
u
n
d
 
c
o
v
e
r
 
o
f
 
t
h
e
 
e
s
t
a
b
l
i
s
h
e
d
 
s
p
e
c
i
e
s
.

1
.
4
 
 
 
R
E
L
A
T
E
D
 
R
E
Q
U
I
R
E
M
E
N
T
S

S
e
c
t
i
o
n
 
3
1
 
0
0
 
0
0
 
E
A
R
T
H
W
O
R
K
,
 
S
e
c
t
i
o
n
 
3
2
 
9
2
 
2
3
 
S
O
D
D
I
N
G
,
 
a
n
d
 
S
e
c
t
i
o
n
 
3
2
 
0
5
 
3
3
 

L
A
N
D
S
C
A
P
E
 
E
S
T
A
B
L
I
S
H
M
E
N
T
 
a
p
p
l
i
e
s
 
t
o
 
t
h
i
s
 
s
e
c
t
i
o
n
 
f
o
r
 
p
e
s
t
i
c
i
d
e
 
u
s
e
 
a
n
d
 

p
l
a
n
t
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 
r
e
q
u
i
r
e
m
e
n
t
s
,
 
w
i
t
h
 
a
d
d
i
t
i
o
n
s
 
a
n
d
 
m
o
d
i
f
i
c
a
t
i
o
n
s
 
h
e
r
e
i
n
.

1
.
5
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
3
 
P
r
o
d
u
c
t
 
D
a
t
a

W
o
o
d
 
C
e
l
l
u
l
o
s
e
 
F
i
b
e
r
 
M
u
l
c
h

S
E
C
T
I
O
N
 
3
2
 
9
2
 
1
9
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

F
e
r
t
i
l
i
z
e
r

I
n
c
l
u
d
e
 
p
h
y
s
i
c
a
l
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
,
 
a
n
d
 
r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
.

S
D
-
0
7
 
C
e
r
t
i
f
i
c
a
t
e
s

S
t
a
t
e
 
C
e
r
t
i
f
i
c
a
t
i
o
n
 
a
n
d
 
A
p
p
r
o
v
a
l
 
f
o
r
 
S
e
e
d

S
D
-
0
8
 
M
a
n
u
f
a
c
t
u
r
e
r
'
s
 
I
n
s
t
r
u
c
t
i
o
n
s

E
r
o
s
i
o
n
 
C
o
n
t
r
o
l
 
M
a
t
e
r
i
a
l
s

1
.
6
 
 
 
D
E
L
I
V
E
R
Y
,
 
S
T
O
R
A
G
E
,
 
A
N
D
 
H
A
N
D
L
I
N
G

1
.
6
.
1
 
 
 
D
e
l
i
v
e
r
y

1
.
6
.
1
.
1
 
 
 
S
e
e
d
 
P
r
o
t
e
c
t
i
o
n

P
r
o
t
e
c
t
 
f
r
o
m
 
d
r
y
i
n
g
 
o
u
t
 
a
n
d
 
f
r
o
m
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
d
u
r
i
n
g
 
d
e
l
i
v
e
r
y
,
 
o
n
-
s
i
t
e
 

s
t
o
r
a
g
e
,
 
a
n
d
 
h
a
n
d
l
i
n
g
.

1
.
6
.
1
.
2
 
 
 
F
e
r
t
i
l
i
z
e
r
 
D
e
l
i
v
e
r
y

D
e
l
i
v
e
r
 
t
o
 
t
h
e
 
s
i
t
e
 
i
n
 
o
r
i
g
i
n
a
l
,
 
u
n
o
p
e
n
e
d
 
c
o
n
t
a
i
n
e
r
s
 
b
e
a
r
i
n
g
 

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
h
e
m
i
c
a
l
 
a
n
a
l
y
s
i
s
,
 
n
a
m
e
,
 
t
r
a
d
e
 
n
a
m
e
,
 
t
r
a
d
e
m
a
r
k
,
 
a
n
d
 

i
n
d
i
c
a
t
i
o
n
 
o
f
 
c
o
n
f
o
r
m
a
n
c
e
 
t
o
 
s
t
a
t
e
 
a
n
d
 
f
e
d
e
r
a
l
 
l
a
w
s
.
 
 
I
n
s
t
e
a
d
 
o
f
 

c
o
n
t
a
i
n
e
r
s
,
 
f
e
r
t
i
l
i
z
e
r
 
m
a
y
 
b
e
 
f
u
r
n
i
s
h
e
d
 
i
n
 
b
u
l
k
 
w
i
t
h
 
c
e
r
t
i
f
i
c
a
t
e
 

i
n
d
i
c
a
t
i
n
g
 
t
h
e
 
a
b
o
v
e
 
i
n
f
o
r
m
a
t
i
o
n
.

1
.
6
.
2
 
 
 
S
t
o
r
a
g
e

1
.
6
.
2
.
1
 
 
 
S
e
e
d
 
a
n
d
 
F
e
r
t
i
l
i
z
e
r
 
S
t
o
r
a
g
e

S
t
o
r
e
 
i
n
 
c
o
o
l
,
 
d
r
y
 
l
o
c
a
t
i
o
n
s
 
a
w
a
y
 
f
r
o
m
 
c
o
n
t
a
m
i
n
a
n
t
s
.

1
.
6
.
2
.
2
 
 
 
T
o
p
s
o
i
l

P
r
i
o
r
 
t
o
 
s
t
o
c
k
p
i
l
i
n
g
 
t
o
p
s
o
i
l
,
 
t
r
e
a
t
 
g
r
o
w
i
n
g
 
v
e
g
e
t
a
t
i
o
n
 
w
i
t
h
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 

a
p
p
r
o
p
r
i
a
t
e
 
s
p
e
c
i
f
i
e
d
 
n
o
n
-
s
e
l
e
c
t
i
v
e
 
h
e
r
b
i
c
i
d
e
.
 
 
C
l
e
a
r
 
a
n
d
 
g
r
u
b
 
e
x
i
s
t
i
n
g
 

v
e
g
e
t
a
t
i
o
n
 
t
h
r
e
e
 
t
o
 
f
o
u
r
 
w
e
e
k
s
 
p
r
i
o
r
 
t
o
 
s
t
o
c
k
p
i
l
i
n
g
 
t
o
p
s
o
i
l
.

1
.
6
.
2
.
3
 
 
 
H
a
n
d
l
i
n
g

D
o
 
n
o
t
 
d
r
o
p
 
o
r
 
d
u
m
p
 
m
a
t
e
r
i
a
l
s
 
f
r
o
m
 
v
e
h
i
c
l
e
s
.

1
.
7
 
 
 
T
I
M
E
 
R
E
S
T
R
I
C
T
I
O
N
S
 
A
N
D
 
P
L
A
N
T
I
N
G
 
C
O
N
D
I
T
I
O
N
S

1
.
7
.
1
 
 
 
R
e
s
t
r
i
c
t
i
o
n
s

D
o
 
n
o
t
 
p
l
a
n
t
 
w
h
e
n
 
t
h
e
 
g
r
o
u
n
d
 
i
s
 
f
r
o
z
e
n
,
 
s
n
o
w
 
c
o
v
e
r
e
d
,
 
m
u
d
d
y
,
 
o
r
 
w
h
e
n
 
a
i
r
 

t
e
m
p
e
r
a
t
u
r
e
 
e
x
c
e
e
d
s
 
9
0
 
d
e
g
r
e
e
s
 
F
a
h
r
e
n
h
e
i
t
.

1
.
8
 
 
 
T
I
M
E
 
L
I
M
I
T
A
T
I
O
N
S

1
.
8
.
1
 
 
 
S
e
e
d

A
p
p
l
y
 
s
e
e
d
 
w
i
t
h
i
n
 
t
w
e
n
t
y
 
f
o
u
r
 
h
o
u
r
s
 
a
f
t
e
r
 
s
e
e
d
 
b
e
d
 
p
r
e
p
a
r
a
t
i
o
n
.

S
E
C
T
I
O
N
 
3
2
 
9
2
 
1
9
 
 
P
a
g
e
 
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

2
.
1
 
 
 
S
E
E
D

2
.
1
.
1
 
 
 
C
l
a
s
s
i
f
i
c
a
t
i
o
n

P
r
o
v
i
d
e
 
S
t
a
t
e
-
a
p
p
r
o
v
e
d
 
s
e
e
d
 
o
f
 
t
h
e
 
l
a
t
e
s
t
 
s
e
a
s
o
n
'
s
 
c
r
o
p
 
d
e
l
i
v
e
r
e
d
 
i
n
 

o
r
i
g
i
n
a
l
 
s
e
a
l
e
d
 
p
a
c
k
a
g
e
s
,
 
b
e
a
r
i
n
g
 
p
r
o
d
u
c
e
r
'
s
 
g
u
a
r
a
n
t
e
e
d
 
a
n
a
l
y
s
i
s
 
f
o
r
 

p
e
r
c
e
n
t
a
g
e
s
 
o
f
 
m
i
x
t
u
r
e
s
,
 
p
u
r
i
t
y
,
 
g
e
r
m
i
n
a
t
i
o
n
,
 
w
e
e
d
s
e
e
d
 
c
o
n
t
e
n
t
,
 
a
n
d
 
i
n
e
r
t
 

m
a
t
e
r
i
a
l
.
 
 
L
a
b
e
l
 
i
n
 
c
o
n
f
o
r
m
a
n
c
e
 
w
i
t
h
 
A
M
S
 
S
e
e
d
 
A
c
t
 
a
n
d
 
a
p
p
l
i
c
a
b
l
e
 
s
t
a
t
e
 

s
e
e
d
 
l
a
w
s
.
 
 
W
e
t
,
 
m
o
l
d
y
,
 
o
r
 
o
t
h
e
r
w
i
s
e
 
d
a
m
a
g
e
d
 
s
e
e
d
 
w
i
l
l
 
b
e
 
r
e
j
e
c
t
e
d
.

2
.
1
.
2
 
 
 
S
e
e
d
 
M
i
x
t
u
r
e

T
w
o
 
c
o
p
i
e
s
 
o
f
 
t
h
e
 
g
e
r
m
i
n
a
t
i
o
n
 
a
n
d
 
p
u
r
i
t
y
 
c
e
r
t
i
f
i
c
a
t
i
o
n
 
w
i
l
l
 
b
e
 
r
e
v
i
e
w
e
d
 
b
y
 

C
o
m
p
a
n
y
 
b
e
f
o
r
e
 
s
e
e
d
i
n
g
 
i
s
 
b
e
g
u
n
.
 
 
S
e
e
d
 
w
h
i
c
h
 
h
a
s
 
b
e
c
o
m
e
 
w
e
t
,
 
m
o
l
d
y
,
 
o
r
 

o
t
h
e
r
w
i
s
e
 
d
a
m
a
g
e
d
 
i
n
 
s
t
o
r
a
g
e
 
o
r
 
t
r
a
n
s
i
t
 
w
i
l
l
 
n
o
t
 
b
e
 
a
c
c
e
p
t
a
b
l
e
.
 
 
S
e
e
d
 
w
i
l
l
 

b
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
F
D
O
T
 
S
e
c
t
i
o
n
 
9
8
1
-
2
 
-
 
S
E
E
D
.

a
.
 
 
S
e
e
d
 
M
i
x

B
o
t
a
n
i
c
a
l
 
N
a
m
e

C
o
m
m
o
n
 
N
a
m
e

M
i
n
.
 
P
e
r
c
e
n
t
 
P
u
r
e
 

S
e
e
d

M
i
n
.
 
P
e
r
c
e
n
t
 

G
e
r
m
i
n
a
t
i
o
n
 
a
n
d
 
H
a
r
d
 

S
e
e
d

P
e
n
s
a
c
o
l
a

B
a
h
i
a
g
r
a
s
s

9
5

8
0

C
y
n
o
d
o
n
 
D
a
c
t
y
l
o
n

B
e
r
m
u
d
a

9
5

8
5

L
o
l
i
u
m

R
y
e
g
r
a
s
s
 
A
n
n
u
a
l

9
5

9
0

2
.
2
 
 
 
F
E
R
T
I
L
I
Z
E
R

2
.
2
.
1
 
 
 
G
r
a
n
u
l
a
r
 
F
e
r
t
i
l
i
z
e
r

G
r
a
n
u
l
a
r
 
f
e
r
t
i
l
i
z
e
r
 
s
h
a
l
l
 
b
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
F
D
O
T
 
S
e
c
t
i
o
n
 
9
8
2
 
-
 

F
E
R
T
I
L
I
Z
E
R
S
.

2
.
3
 
 
 
M
U
L
C
H

M
u
l
c
h
 
s
h
a
l
l
 
b
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
F
D
O
T
 
S
e
c
t
i
o
n
 
9
8
1
-
4
 
-
 
M
U
L
C
H
.
 
 
M
u
l
c
h
 
m
u
s
t
 

b
e
 
f
r
e
e
 
f
r
o
m
 
n
o
x
i
o
u
s
 
w
e
e
d
s
,
 
m
o
l
d
,
 
a
n
d
 
o
t
h
e
r
 
d
e
l
e
t
e
r
i
o
u
s
 
m
a
t
e
r
i
a
l
s
.

2
.
3
.
1
 
 
 
S
t
r
a
w

S
t
a
l
k
s
 
f
r
o
m
 
o
a
t
s
,
 
w
h
e
a
t
,
 
r
y
e
,
 
b
a
r
l
e
y
,
 
o
r
 
r
i
c
e
.
 
 
F
u
r
n
i
s
h
 
i
n
 
a
i
r
-
d
r
y
 

c
o
n
d
i
t
i
o
n
 
a
n
d
 
o
f
 
p
r
o
p
e
r
 
c
o
n
s
i
s
t
e
n
c
y
 
f
o
r
 
p
l
a
c
i
n
g
 
w
i
t
h
 
c
o
m
m
e
r
c
i
a
l
 
m
u
l
c
h
 

b
l
o
w
i
n
g
 
e
q
u
i
p
m
e
n
t
.
 
 
S
t
r
a
w
 
m
u
s
t
 
c
o
n
t
a
i
n
 
n
o
 
f
e
r
t
i
l
e
 
s
e
e
d
.

2
.
3
.
2
 
 
 
H
a
y

A
i
r
-
d
r
y
 
c
o
n
d
i
t
i
o
n
 
a
n
d
 
o
f
 
p
r
o
p
e
r
 
c
o
n
s
i
s
t
e
n
c
y
 
f
o
r
 
p
l
a
c
i
n
g
 
w
i
t
h
 
c
o
m
m
e
r
c
i
a
l
 

m
u
l
c
h
 
b
l
o
w
i
n
g
 
e
q
u
i
p
m
e
n
t
.
 
 
H
a
y
 
m
u
s
t
 
b
e
 
s
t
e
r
i
l
e
,
 
c
o
n
t
a
i
n
i
n
g
 
n
o
 
f
e
r
t
i
l
e
 
s
e
e
d
.

2
.
3
.
3
 
 
 
W
o
o
d
 
C
e
l
l
u
l
o
s
e
 
F
i
b
e
r
 
M
u
l
c
h

U
s
e
 
r
e
c
o
v
e
r
e
d
 
m
a
t
e
r
i
a
l
s
 
o
f
 
e
i
t
h
e
r
 
p
a
p
e
r
-
b
a
s
e
d
 
(
1
0
0
 
p
e
r
c
e
n
t
 
p
o
s
t
-
c
o
n
s
u
m
e
r
 

c
o
n
t
e
n
t
)
 
o
r
 
w
o
o
d
-
b
a
s
e
d
 
(
1
0
0
 
p
e
r
c
e
n
t
 
t
o
t
a
l
 
r
e
c
o
v
e
r
e
d
 
c
o
n
t
e
n
t
)
 
h
y
d
r
a
u
l
i
c
 

m
u
l
c
h
.
 
 
P
r
o
c
e
s
s
e
d
 
t
o
 
c
o
n
t
a
i
n
 
n
o
 
g
r
o
w
t
h
 
o
r
 
g
e
r
m
i
n
a
t
i
o
n
-
i
n
h
i
b
i
t
i
n
g
 
f
a
c
t
o
r
s
 

S
E
C
T
I
O
N
 
3
2
 
9
2
 
1
9
 
 
P
a
g
e
 
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

a
n
d
 
d
y
e
d
 
a
n
 
a
p
p
r
o
p
r
i
a
t
e
 
c
o
l
o
r
 
t
o
 
f
a
c
i
l
i
t
a
t
e
 
v
i
s
u
a
l
 
m
e
t
e
r
i
n
g
 
o
f
 
m
a
t
e
r
i
a
l
s
 

a
p
p
l
i
c
a
t
i
o
n
.
 
 
C
o
m
p
o
s
i
t
i
o
n
 
o
n
 
a
i
r
-
d
r
y
 
w
e
i
g
h
t
 
b
a
s
i
s
:
 
 
9
 
t
o
 
1
5
 
p
e
r
c
e
n
t
 

m
o
i
s
t
u
r
e
,
 
p
H
 
r
a
n
g
e
 
f
r
o
m
 
5
.
5
 
t
o
 
8
.
2
.
 
 
U
s
e
 
w
i
t
h
 
h
y
d
r
a
u
l
i
c
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 

g
r
a
s
s
 
s
e
e
d
 
a
n
d
 
f
e
r
t
i
l
i
z
e
r
.

2
.
4
 
 
 
W
A
T
E
R

S
o
u
r
c
e
 
o
f
 
w
a
t
e
r
 
m
u
s
t
 
b
e
 
a
p
p
r
o
v
e
d
 
b
y
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
n
d
 
o
f
 
s
u
i
t
a
b
l
e
 

q
u
a
l
i
t
y
 
f
o
r
 
i
r
r
i
g
a
t
i
o
n
,
 
c
o
n
t
a
i
n
i
n
g
 
n
o
 
e
l
e
m
e
n
t
s
 
t
o
x
i
c
 
t
o
 
p
l
a
n
t
 
l
i
f
e
.

2
.
5
 
 
 
E
R
O
S
I
O
N
 
C
O
N
T
R
O
L
 
M
A
T
E
R
I
A
L
S

E
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
m
a
t
e
r
i
a
l
 
m
u
s
t
 
c
o
n
f
o
r
m
 
t
o
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

2
.
5
.
1
 
 
 
E
r
o
s
i
o
n
 
C
o
n
t
r
o
l
 
B
l
a
n
k
e
t

1
0
0
 
p
e
r
c
e
n
t
 
a
g
r
i
c
u
l
t
u
r
a
l
 
s
t
r
a
w
 
o
r
 
7
0
 
p
e
r
c
e
n
t
 
a
g
r
i
c
u
l
t
u
r
a
l
 
s
t
r
a
w
/
3
0
 
p
e
r
c
e
n
t
 

c
o
c
o
n
u
t
 
f
i
b
e
r
 
m
a
t
r
i
x
 
s
t
i
t
c
h
e
d
 
w
i
t
h
 
a
 
d
e
g
r
a
d
a
b
l
e
 
n
e
t
t
i
n
g
s
,
 
d
e
s
i
g
n
e
d
 
t
o
 

d
e
g
r
a
d
e
 
w
i
t
h
i
n
 
1
2
 
m
o
n
t
h
s
.

2
.
5
.
2
 
 
 
E
r
o
s
i
o
n
 
C
o
n
t
r
o
l
 
F
a
b
r
i
c

F
a
b
r
i
c
 
m
u
s
t
 
b
e
 
k
n
i
t
t
e
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
p
o
l
y
p
r
o
p
y
l
e
n
e
 
y
a
r
n
 
w
i
t
h
 
u
n
i
f
o
r
m
 

m
e
s
h
 
o
p
e
n
i
n
g
s
 
3
/
4
 
t
o
 
1
 
i
n
c
h
 
s
q
u
a
r
e
 
w
i
t
h
 
s
t
r
i
p
s
 
o
f
 
b
i
o
d
e
g
r
a
d
a
b
l
e
 
p
a
p
e
r
.
 
 

F
i
l
l
e
r
 
p
a
p
e
r
 
s
t
r
i
p
s
 
m
u
s
t
 
h
a
v
e
 
a
 
m
i
n
i
m
u
m
 
l
i
f
e
 
o
f
 
6
 
m
o
n
t
h
s
.

2
.
5
.
3
 
 
 
E
r
o
s
i
o
n
 
C
o
n
t
r
o
l
 
N
e
t

N
e
t
 
m
u
s
t
 
b
e
 
h
e
a
v
y
,
 
t
w
i
s
t
e
d
 
j
u
t
e
 
m
e
s
h
,
 
w
e
i
g
h
i
n
g
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
.
2
2
 
p
o
u
n
d
s
 

p
e
r
 
l
i
n
e
a
r
 
y
a
r
d
 
a
n
d
 
4
 
f
e
e
t
 
w
i
d
e
 
w
i
t
h
 
m
e
s
h
 
o
p
e
n
i
n
g
s
 
o
f
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
o
n
e
 

i
n
c
h
 
s
q
u
a
r
e
.

2
.
5
.
4
 
 
 
H
y
d
r
o
p
h
i
l
i
c
 
C
o
l
l
o
i
d
s

H
y
d
r
o
p
h
i
l
i
c
 
c
o
l
l
o
i
d
s
 
m
u
s
t
 
b
e
 
p
h
y
s
i
o
l
o
g
i
c
a
l
l
y
 
h
a
r
m
l
e
s
s
 
t
o
 
p
l
a
n
t
 
a
n
d
 
a
n
i
m
a
l
 

l
i
f
e
 
w
i
t
h
o
u
t
 
p
h
y
t
o
t
o
x
i
c
 
a
g
e
n
t
s
.
 
 
C
o
l
l
o
i
d
s
 
m
u
s
t
 
b
e
 
n
a
t
u
r
a
l
l
y
 
o
c
c
u
r
r
i
n
g
,
 

s
i
l
i
c
a
t
e
 
p
o
w
d
e
r
 
b
a
s
e
d
,
 
a
n
d
 
m
u
s
t
 
f
o
r
m
 
a
 
w
a
t
e
r
 
i
n
s
o
l
u
b
l
e
 
m
e
m
b
r
a
n
e
 
a
f
t
e
r
 

c
u
r
i
n
g
.
 
 
C
o
l
l
o
i
d
s
 
m
u
s
t
 
r
e
s
i
s
t
 
m
o
l
d
 
g
r
o
w
t
h
.

2
.
5
.
5
 
 
 
E
r
o
s
i
o
n
 
C
o
n
t
r
o
l
 
M
a
t
e
r
i
a
l
 
A
n
c
h
o
r
s

E
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
a
n
c
h
o
r
s
 
m
u
s
t
 
b
e
 
a
s
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
.

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
P
R
E
P
A
R
A
T
I
O
N

3
.
1
.
1
 
 
 
E
X
T
E
N
T
 
O
F
 
W
O
R
K

P
r
o
v
i
d
e
 
s
o
i
l
 
p
r
e
p
a
r
a
t
i
o
n
 
p
r
i
o
r
 
t
o
 
p
l
a
n
t
i
n
g
 
(
i
n
c
l
u
d
i
n
g
 
s
o
i
l
 
c
o
n
d
i
t
i
o
n
e
r
s
 
a
s
 

r
e
q
u
i
r
e
d
)
,
 
f
e
r
t
i
l
i
z
i
n
g
,
 
s
e
e
d
i
n
g
,
 
a
n
d
 
s
u
r
f
a
c
e
 
t
o
p
d
r
e
s
s
i
n
g
 
o
f
 
a
l
l
 
n
e
w
l
y
 

g
r
a
d
e
d
 
f
i
n
i
s
h
e
d
 
e
a
r
t
h
 
s
u
r
f
a
c
e
s
,
 
u
n
l
e
s
s
 
i
n
d
i
c
a
t
e
d
 
o
t
h
e
r
w
i
s
e
,
 
a
n
d
 
a
t
 
a
l
l
 

a
r
e
a
s
 
i
n
s
i
d
e
 
o
r
 
o
u
t
s
i
d
e
 
t
h
e
 
l
i
m
i
t
s
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 
t
h
a
t
 
a
r
e
 
d
i
s
t
u
r
b
e
d
 
b
y
 

t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
o
p
e
r
a
t
i
o
n
s
.

3
.
1
.
1
.
1
 
 
 
F
e
r
t
i
l
i
z
e
r
 
A
p
p
l
i
c
a
t
i
o
n
 
R
a
t
e
s

A
p
p
l
y
 
f
e
r
t
i
l
i
z
e
r
 
a
t
 
r
a
t
e
s
 
a
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
l
a
b
o
r
a
t
o
r
y
 
s
o
i
l
 
a
n
a
l
y
s
i
s
 
o
f
 
t
h
e
 

s
o
i
l
s
 
a
t
 
t
h
e
 
j
o
b
 
s
i
t
e
.

S
E
C
T
I
O
N
 
3
2
 
9
2
 
1
9
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
2
 
 
 
S
E
E
D
I
N
G

3
.
2
.
1
 
 
 
S
e
e
d
 
A
p
p
l
i
c
a
t
i
o
n
 
S
e
a
s
o
n
s
 
a
n
d
 
C
o
n
d
i
t
i
o
n
s

I
m
m
e
d
i
a
t
e
l
y
 
b
e
f
o
r
e
 
s
e
e
d
i
n
g
,
 
r
e
s
t
o
r
e
 
s
o
i
l
 
t
o
 
p
r
o
p
e
r
 
g
r
a
d
e
.
 
D
o
 
n
o
t
 
s
e
e
d
 
w
h
e
n
 

g
r
o
u
n
d
 
i
s
 
m
u
d
d
y
 
f
r
o
z
e
n
 
o
r
 
s
n
o
w
 
c
o
v
e
r
e
d
 
o
r
 
i
n
 
a
n
 
u
n
s
a
t
i
s
f
a
c
t
o
r
y
 
c
o
n
d
i
t
i
o
n
 

f
o
r
 
s
e
e
d
i
n
g
.
 
I
f
 
s
p
e
c
i
a
l
 
c
o
n
d
i
t
i
o
n
s
 
e
x
i
s
t
 
t
h
a
t
 
m
a
y
 
w
a
r
r
a
n
t
 
a
 
v
a
r
i
a
n
c
e
 
i
n
 

t
h
e
 
a
b
o
v
e
 
s
e
e
d
i
n
g
 
d
a
t
e
s
 
o
r
 
c
o
n
d
i
t
i
o
n
s
,
 
s
u
b
m
i
t
 
a
 
w
r
i
t
t
e
n
 
r
e
q
u
e
s
t
 
t
o
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
s
t
a
t
i
n
g
 
t
h
e
 
s
p
e
c
i
a
l
 
c
o
n
d
i
t
i
o
n
s
 
a
n
d
 
p
r
o
p
o
s
e
d
 
v
a
r
i
a
n
c
e
.
 
 

A
p
p
l
y
 
s
e
e
d
 
w
i
t
h
i
n
 
t
w
e
n
t
y
 
f
o
u
r
 
h
o
u
r
s
 
a
f
t
e
r
 
s
e
e
d
b
e
d
 
p
r
e
p
a
r
a
t
i
o
n
.
 
S
o
w
 
s
e
e
d
 
b
y
 

a
p
p
r
o
v
e
d
 
s
o
w
i
n
g
 
e
q
u
i
p
m
e
n
t
.
 
S
o
w
 
o
n
e
-
h
a
l
f
 
t
h
e
 
s
e
e
d
 
i
n
 
o
n
e
 
d
i
r
e
c
t
i
o
n
,
 
a
n
d
 
s
o
w
 

r
e
m
a
i
n
d
e
r
 
a
t
 
r
i
g
h
t
 
a
n
g
l
e
s
 
t
o
 
t
h
e
 
f
i
r
s
t
 
s
o
w
i
n
g
.

3
.
2
.
2
 
 
 
S
e
e
d
 
A
p
p
l
i
c
a
t
i
o
n
 
M
e
t
h
o
d

S
e
e
d
i
n
g
 
m
e
t
h
o
d
 
m
u
s
t
 
b
e
 
b
r
o
a
d
c
a
s
t
e
d
 
a
n
d
 
d
r
o
p
 
s
e
e
d
i
n
g
,
 
d
r
i
l
l
 
s
e
e
d
i
n
g
,
 
o
r
 

h
y
d
r
o
s
e
e
d
i
n
g
.

3
.
2
.
2
.
1
 
 
 
B
r
o
a
d
c
a
s
t
 
a
n
d
 
D
r
o
p
 
S
e
e
d
i
n
g

S
e
e
d
 
m
u
s
t
 
b
e
 
u
n
i
f
o
r
m
l
y
 
b
r
o
a
d
c
a
s
t
 
a
t
 
t
h
e
 
r
a
t
e
 
o
f
 
4
 
p
o
u
n
d
s
 
p
e
r
 
1
0
0
0
 
s
q
u
a
r
e
 

f
e
e
t
.
 
 
U
s
e
 
b
r
o
a
d
c
a
s
t
 
o
r
 
d
r
o
p
 
s
e
e
d
e
r
s
.
 
S
o
w
 
o
n
e
-
h
a
l
f
 
t
h
e
 
s
e
e
d
 
i
n
 
o
n
e
 

d
i
r
e
c
t
i
o
n
,
 
a
n
d
 
s
o
w
 
r
e
m
a
i
n
d
e
r
 
a
t
 
r
i
g
h
t
 
a
n
g
l
e
s
 
t
o
 
t
h
e
 
f
i
r
s
t
 
s
o
w
i
n
g
.
 
 
C
o
v
e
r
 

s
e
e
d
 
u
n
i
f
o
r
m
l
y
 
t
o
 
a
 
m
a
x
i
m
u
m
 
d
e
p
t
h
 
o
f
 
1
/
4
 
i
n
c
h
 
i
n
 
c
l
a
y
 
s
o
i
l
s
 
a
n
d
 
1
/
2
 
i
n
c
h
 

i
n
 
s
a
n
d
y
 
s
o
i
l
s
 
b
y
 
m
e
a
n
s
 
o
f
 
s
p
i
k
e
-
t
o
o
t
h
 
h
a
r
r
o
w
,
 
c
u
l
t
i
p
a
c
k
e
r
,
 
r
a
k
i
n
g
 
o
r
 

o
t
h
e
r
 
a
p
p
r
o
v
e
d
 
d
e
v
i
c
e
s
.

3
.
2
.
2
.
2
 
 
 
D
r
i
l
l
 
S
e
e
d
i
n
g

S
e
e
d
 
m
u
s
t
 
b
e
 
d
r
i
l
l
e
d
 
a
t
 
t
h
e
 
r
a
t
e
 
o
f
 
2
 
p
o
u
n
d
s
 
p
e
r
 
1
0
0
0
 
s
q
u
a
r
e
 
f
e
e
t
.

3
.
2
.
2
.
3
 
 
 
H
y
d
r
o
s
e
e
d
i
n
g

F
i
r
s
t
,
 
m
i
x
 
w
a
t
e
r
 
a
n
d
 
f
i
b
e
r
.
 
 
W
o
o
d
 
c
e
l
l
u
l
o
s
e
 
f
i
b
e
r
,
 
p
a
p
e
r
 
f
i
b
e
r
,
 
o
r
 

r
e
c
y
c
l
e
d
 
p
a
p
e
r
 
m
u
s
t
 
b
e
 
a
p
p
l
i
e
d
 
a
s
 
p
a
r
t
 
o
f
 
t
h
e
 
h
y
d
r
o
s
e
e
d
i
n
g
 
o
p
e
r
a
t
i
o
n
.
 
 

F
i
b
e
r
 
m
u
s
t
 
b
e
 
a
d
d
e
d
 
a
t
 
1
,
0
0
0
 
p
o
u
n
d
s
,
 
d
r
y
 
w
e
i
g
h
t
,
 
p
e
r
 
a
c
r
e
.
 
 
T
h
e
n
 
a
d
d
 
a
n
d
 

m
i
x
 
s
e
e
d
 
a
n
d
 
f
e
r
t
i
l
i
z
e
r
 
t
o
 
p
r
o
d
u
c
e
 
a
 
h
o
m
o
g
e
n
e
o
u
s
 
s
l
u
r
r
y
.
 
 
S
e
e
d
 
m
u
s
t
 
b
e
 

m
i
x
e
d
 
t
o
 
e
n
s
u
r
e
 
b
r
o
a
d
c
a
s
t
i
n
g
 
a
t
 
t
h
e
 
r
a
t
e
 
o
f
 
4
 
p
o
u
n
d
s
 
p
e
r
 
1
0
0
0
 
s
q
u
a
r
e
 
f
e
e
t
.
 
 

W
h
e
n
 
h
y
d
r
a
u
l
i
c
a
l
l
y
 
s
p
r
a
y
e
d
 
o
n
 
t
h
e
 
g
r
o
u
n
d
,
 
m
a
t
e
r
i
a
l
 
m
u
s
t
 
f
o
r
m
 
a
 
b
l
o
t
t
e
r
 

l
i
k
e
 
c
o
v
e
r
 
i
m
p
r
e
g
n
a
t
e
d
 
u
n
i
f
o
r
m
l
y
 
w
i
t
h
 
g
r
a
s
s
 
s
e
e
d
.
 
 
S
p
r
e
a
d
 
w
i
t
h
 
o
n
e
 

a
p
p
l
i
c
a
t
i
o
n
 
w
i
t
h
 
n
o
 
s
e
c
o
n
d
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
m
u
l
c
h
.

3
.
2
.
3
 
 
 
M
u
l
c
h
i
n
g

3
.
2
.
3
.
1
 
 
 
H
a
y
 
o
r
 
S
t
r
a
w
 
M
u
l
c
h

H
a
y
 
o
r
 
s
t
r
a
w
 
m
u
l
c
h
 
m
u
s
t
 
b
e
 
s
p
r
e
a
d
 
u
n
i
f
o
r
m
l
y
 
a
t
 
t
h
e
 
r
a
t
e
 
o
f
 
2
 
t
o
n
s
 
p
e
r
 
a
c
r
e
.
 
 

M
u
l
c
h
 
m
u
s
t
 
b
e
 
s
p
r
e
a
d
 
b
y
 
h
a
n
d
,
 
b
l
o
w
e
r
-
t
y
p
e
 
m
u
l
c
h
 
s
p
r
e
a
d
e
r
,
 
o
r
 
o
t
h
e
r
 

a
p
p
r
o
v
e
d
 
m
e
t
h
o
d
.
 
 
M
u
l
c
h
i
n
g
 
m
u
s
t
 
b
e
 
s
t
a
r
t
e
d
 
o
n
 
t
h
e
 
w
i
n
d
w
a
r
d
 
s
i
d
e
 
o
f
 

r
e
l
a
t
i
v
e
l
y
 
f
l
a
t
 
a
r
e
a
s
 
o
r
 
o
n
 
t
h
e
 
u
p
p
e
r
 
p
a
r
t
 
o
f
 
s
t
e
e
p
 
s
l
o
p
e
s
,
 
a
n
d
 
c
o
n
t
i
n
u
e
d
 

u
n
i
f
o
r
m
l
y
 
u
n
t
i
l
 
t
h
e
 
a
r
e
a
 
i
s
 
c
o
v
e
r
e
d
.
 
 
T
h
e
 
m
u
l
c
h
 
m
u
s
t
 
n
o
t
 
b
e
 
b
u
n
c
h
e
d
 
o
r
 

c
l
u
m
p
e
d
.
 
 
S
u
n
l
i
g
h
t
 
m
u
s
t
 
n
o
t
 
b
e
 
c
o
m
p
l
e
t
e
l
y
 
e
x
c
l
u
d
e
d
 
f
r
o
m
 
p
e
n
e
t
r
a
t
i
n
g
 
t
o
 
t
h
e
 

g
r
o
u
n
d
 
s
u
r
f
a
c
e
.
 
 
A
l
l
 
a
r
e
a
s
 
i
n
s
t
a
l
l
e
d
 
w
i
t
h
 
s
e
e
d
 
m
u
s
t
 
b
e
 
m
u
l
c
h
e
d
 
o
n
 
t
h
e
 
s
a
m
e
 

d
a
y
 
a
s
 
t
h
e
 
s
e
e
d
i
n
g
.
 
 
M
u
l
c
h
 
m
u
s
t
 
b
e
 
a
n
c
h
o
r
e
d
 
i
m
m
e
d
i
a
t
e
l
y
 
f
o
l
l
o
w
i
n
g
 

s
p
r
e
a
d
i
n
g
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
2
.
3
.
2
 
 
 
M
e
c
h
a
n
i
c
a
l
 
A
n
c
h
o
r

M
e
c
h
a
n
i
c
a
l
 
a
n
c
h
o
r
 
m
u
s
t
 
b
e
 
a
 
V
-
t
y
p
e
-
w
h
e
e
l
 
l
a
n
d
 
p
a
c
k
e
r
;
 
a
 
s
c
a
l
l
o
p
e
d
-
d
i
s
k
 

l
a
n
d
 
p
a
c
k
e
r
 
d
e
s
i
g
n
e
d
 
t
o
 
f
o
r
c
e
 
m
u
l
c
h
 
i
n
t
o
 
t
h
e
 
s
o
i
l
 
s
u
r
f
a
c
e
;
 
o
r
 
o
t
h
e
r
 

s
u
i
t
a
b
l
e
 
e
q
u
i
p
m
e
n
t
.

3
.
2
.
4
 
 
 
R
o
l
l
i
n
g

I
m
m
e
d
i
a
t
e
l
y
 
a
f
t
e
r
 
s
e
e
d
i
n
g
,
 
f
i
r
m
 
e
n
t
i
r
e
 
a
r
e
a
 
e
x
c
e
p
t
 
f
o
r
 
s
l
o
p
e
s
 
i
n
 
e
x
c
e
s
s
 
o
f
 

3
 
t
o
 
1
 
w
i
t
h
 
a
 
r
o
l
l
e
r
 
n
o
t
 
e
x
c
e
e
d
i
n
g
 
9
0
 
p
o
u
n
d
s
 
f
o
r
 
e
a
c
h
 
f
o
o
t
 
o
f
 
r
o
l
l
e
r
 
w
i
d
t
h
.

 
 
I
f
 
s
e
e
d
i
n
g
 
i
s
 
p
e
r
f
o
r
m
e
d
 
w
i
t
h
 
c
u
l
t
i
p
a
c
k
e
r
-
t
y
p
e
 
s
e
e
d
e
r
 
o
r
 
b
y
 
h
y
d
r
o
s
e
e
d
i
n
g
,
 

r
o
l
l
i
n
g
 
m
a
y
 
b
e
 
e
l
i
m
i
n
a
t
e
d
.

3
.
2
.
5
 
 
 
E
r
o
s
i
o
n
 
C
o
n
t
r
o
l
 
M
a
t
e
r
i
a
l

I
n
s
t
a
l
l
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
i
n
s
t
r
u
c
t
i
o
n
s
,
 
w
h
e
r
e
 
i
n
d
i
c
a
t
e
d
 
o
r
 

a
s
 
d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
2
.
6
 
 
 
W
a
t
e
r
i
n
g

S
t
a
r
t
 
w
a
t
e
r
i
n
g
 
a
r
e
a
s
 
s
e
e
d
e
d
 
a
s
 
r
e
q
u
i
r
e
d
 
b
y
 
t
e
m
p
e
r
a
t
u
r
e
 
a
n
d
 
w
i
n
d
 

c
o
n
d
i
t
i
o
n
s
.
 
 
A
p
p
l
y
 
w
a
t
e
r
 
a
t
 
a
 
r
a
t
e
 
s
u
f
f
i
c
i
e
n
t
 
t
o
 
i
n
s
u
r
e
 
t
h
o
r
o
u
g
h
 
w
e
t
t
i
n
g
 

o
f
 
s
o
i
l
 
t
o
 
a
 
d
e
p
t
h
 
o
f
 
2
 
i
n
c
h
e
s
 
w
i
t
h
o
u
t
 
r
u
n
 
o
f
f
.
 
 
D
u
r
i
n
g
 
t
h
e
 
g
e
r
m
i
n
a
t
i
o
n
 

p
r
o
c
e
s
s
,
 
s
e
e
d
 
i
s
 
t
o
 
b
e
 
k
e
p
t
 
a
c
t
i
v
e
l
y
 
g
r
o
w
i
n
g
 
a
n
d
 
n
o
t
 
a
l
l
o
w
e
d
 
t
o
 
d
r
y
 
o
u
t
.

3
.
3
 
 
 
P
R
O
T
E
C
T
I
O
N
 
O
F
 
T
U
R
F
 
A
R
E
A
S

I
m
m
e
d
i
a
t
e
l
y
 
a
f
t
e
r
 
t
u
r
f
i
n
g
,
 
p
r
o
t
e
c
t
 
a
r
e
a
 
a
g
a
i
n
s
t
 
t
r
a
f
f
i
c
 
a
n
d
 
o
t
h
e
r
 
u
s
e
.

3
.
4
 
 
 
R
E
S
T
O
R
A
T
I
O
N

R
e
s
t
o
r
e
 
t
o
 
o
r
i
g
i
n
a
l
 
c
o
n
d
i
t
i
o
n
 
e
x
i
s
t
i
n
g
 
t
u
r
f
 
a
r
e
a
s
 
w
h
i
c
h
 
h
a
v
e
 
b
e
e
n
 
d
a
m
a
g
e
d
 

d
u
r
i
n
g
 
t
u
r
f
 
i
n
s
t
a
l
l
a
t
i
o
n
 
o
p
e
r
a
t
i
o
n
s
 
a
t
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
e
x
p
e
n
s
e
.
 
 
K
e
e
p
 

c
l
e
a
n
 
a
t
 
a
l
l
 
t
i
m
e
s
 
a
t
 
l
e
a
s
t
 
o
n
e
 
p
a
v
e
d
 
p
e
d
e
s
t
r
i
a
n
 
a
c
c
e
s
s
 
r
o
u
t
e
 
a
n
d
 
o
n
e
 

p
a
v
e
d
 
v
e
h
i
c
u
l
a
r
 
a
c
c
e
s
s
 
r
o
u
t
e
 
t
o
 
e
a
c
h
 
b
u
i
l
d
i
n
g
.
 
 
C
l
e
a
n
 
o
t
h
e
r
 
p
a
v
i
n
g
 
w
h
e
n
 

w
o
r
k
 
i
n
 
a
d
j
a
c
e
n
t
 
a
r
e
a
s
 
i
s
 
c
o
m
p
l
e
t
e
.
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m
e
r
i
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a
n
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e
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o
t
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o
r
k
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S
i
t
e
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P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
3
2
 
9
2
 
2
3

S
O
D
D
I
N
G

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
M
E
A
S
U
R
E
M
E
N
T
 
A
N
D
 
P
A
Y
M
E
N
T

1
.
1
.
1
 
 
 
M
e
a
s
u
r
e
m
e
n
t

M
e
a
s
u
r
e
m
e
n
t
 
f
o
r
 
s
o
d
d
i
n
g
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
o
f
 
t
h
e
 
t
o
t
a
l
 
s
u
r
f
a
c
e
 
a
r
e
a
 
i
n
 
a
c
r
e
s
 

c
o
v
e
r
e
d
 
b
y
 
s
o
d
 
b
a
s
e
d
 
o
n
 
f
i
e
l
d
 
m
e
a
s
u
r
e
m
e
n
t
s
.

1
.
1
.
2
 
 
 
P
a
y
m
e
n
t

1
.
1
.
2
.
1
 
 
 
S
o
d
d
i
n
g

T
h
i
s
 
c
o
s
t
 
s
h
a
l
l
 
i
n
c
l
u
d
e
 
a
l
l
 
s
e
e
d
 
m
a
t
e
r
i
a
l
,
 
d
e
l
i
v
e
r
y
 
t
o
 
s
i
t
e
,
 
s
t
o
r
a
g
e
,
 

s
u
r
f
a
c
e
 
p
r
e
p
a
r
a
t
i
o
n
,
 
f
e
r
t
i
l
i
z
i
n
g
,
 
a
n
d
 
w
a
t
e
r
i
n
g
 
r
e
q
u
i
r
e
d
 
f
o
r
 
e
s
t
a
b
l
i
s
h
i
n
g
 

v
e
g
e
t
a
t
i
o
n
 
i
n
 
d
i
s
t
u
r
b
e
d
 
a
r
e
a
s
.

1
.
2
 
 
 
R
E
F
E
R
E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
m
 
a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 

e
x
t
e
n
t
 
r
e
f
e
r
e
n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
t
e
x
t
 
b
y
 

t
h
e
 
b
a
s
i
c
 
d
e
s
i
g
n
a
t
i
o
n
 
o
n
l
y
.

A
S
T
M
 
I
N
T
E
R
N
A
T
I
O
N
A
L
 
(
A
S
T
M
)

A
S
T
M
 
C
6
0
2

(
2
0
1
3
a
)
 
A
g
r
i
c
u
l
t
u
r
a
l
 
L
i
m
i
n
g
 
M
a
t
e
r
i
a
l
s

A
S
T
M
 
D
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2
7

(
2
0
1
3
)
 
P
e
a
t
 
S
a
m
p
l
e
s
 
b
y
 
L
a
b
o
r
a
t
o
r
y
 
T
e
s
t
i
n
g

A
S
T
M
 
D
4
9
7
2

(
2
0
1
3
)
 
p
H
 
o
f
 
S
o
i
l
s

T
U
R
F
G
R
A
S
S
 
P
R
O
D
U
C
E
R
S
 
I
N
T
E
R
N
A
T
I
O
N
A
L
 
(
T
P
I
)

T
P
I
 
G
S
S

(
1
9
9
5
)
 
G
u
i
d
e
l
i
n
e
 
S
p
e
c
i
f
i
c
a
t
i
o
n
s
 
t
o
 

T
u
r
f
g
r
a
s
s
 
S
o
d
d
i
n
g

F
L
O
R
I
D
A
 
D
E
P
A
R
T
M
E
N
T
 
O
F
 
T
R
A
N
S
P
O
R
T
A
T
I
O
N
 
(
F
D
O
T
)

F
D
O
T

(
2
0
1
9
)
 
F
l
o
r
i
d
a
 
S
t
a
n
d
a
r
d
 
S
p
e
c
i
f
i
c
a
t
i
o
n
s
 
f
o
r
 

R
o
a
d
 
a
n
d
 
B
r
i
d
g
e
 
C
o
n
s
t
r
u
c
t
i
o
n

U
.
S
.
 
D
E
P
A
R
T
M
E
N
T
 
O
F
 
A
G
R
I
C
U
L
T
U
R
E
 
(
U
S
D
A
)

D
O
A
 
S
S
I
R
 
4
2

(
1
9
9
6
)
 
S
o
i
l
 
S
u
r
v
e
y
 
I
n
v
e
s
t
i
g
a
t
i
o
n
 
R
e
p
o
r
t
 

N
o
.
 
4
2
,
 
S
o
i
l
 
S
u
r
v
e
y
 
L
a
b
o
r
a
t
o
r
y
 
M
e
t
h
o
d
s
 

M
a
n
u
a
l
,
 
V
e
r
s
i
o
n
 
3
.
0

1
.
3
 
 
 
D
E
F
I
N
I
T
I
O
N
S

1
.
3
.
1
 
 
 
S
t
a
n
d
 
o
f
 
T
u
r
f

1
0
0
 
p
e
r
c
e
n
t
 
g
r
o
u
n
d
 
c
o
v
e
r
 
o
f
 
t
h
e
 
e
s
t
a
b
l
i
s
h
e
d
 
s
p
e
c
i
e
s
.

S
E
C
T
I
O
N
 
3
2
 
9
2
 
2
3
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
4
 
 
 
R
E
L
A
T
E
D
 
R
E
Q
U
I
R
E
M
E
N
T
S

S
e
c
t
i
o
n
 
3
1
 
0
0
 
0
0
 
E
A
R
T
H
W
O
R
K
 
a
n
d
 
S
e
c
t
i
o
n
 
3
2
 
0
5
 
3
3
 
L
A
N
D
S
C
A
P
E
 
E
S
T
A
B
L
I
S
H
M
E
N
T
 

a
p
p
l
i
e
s
 
t
o
 
t
h
i
s
 
s
e
c
t
i
o
n
 
f
o
r
 
p
e
s
t
i
c
i
d
e
 
u
s
e
 
a
n
d
 
p
l
a
n
t
 
e
s
t
a
b
l
i
s
h
m
e
n
t
 

r
e
q
u
i
r
e
m
e
n
t
s
,
 
w
i
t
h
 
a
d
d
i
t
i
o
n
s
 
a
n
d
 
m
o
d
i
f
i
c
a
t
i
o
n
s
 
h
e
r
e
i
n
.

1
.
5
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
3
 
P
r
o
d
u
c
t
 
D
a
t
a

F
e
r
t
i
l
i
z
e
r

I
n
c
l
u
d
e
 
p
h
y
s
i
c
a
l
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
,
 
a
n
d
 
r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
.

S
D
-
0
6
 
T
e
s
t
 
R
e
p
o
r
t
s

T
o
p
s
o
i
l
 
c
o
m
p
o
s
i
t
i
o
n
 
t
e
s
t
s
 
(
r
e
p
o
r
t
s
 
a
n
d
 
r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
)
.

S
D
-
0
7
 
C
e
r
t
i
f
i
c
a
t
e
s

N
u
r
s
e
r
y
 
o
r
 
S
o
d
 
f
a
r
m
 
c
e
r
t
i
f
i
c
a
t
i
o
n
 
f
o
r
 
s
o
d
s
.
 
 
I
n
d
i
c
a
t
e
 
t
y
p
e
 
o
f
 
s
o
d
 

i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
T
P
I
 
G
S
S
.

1
.
6
 
 
 
D
E
L
I
V
E
R
Y
,
 
S
T
O
R
A
G
E
,
 
A
N
D
 
H
A
N
D
L
I
N
G

1
.
6
.
1
 
 
 
D
e
l
i
v
e
r
y

1
.
6
.
1
.
1
 
 
 
S
o
d
 
P
r
o
t
e
c
t
i
o
n

P
r
o
t
e
c
t
 
f
r
o
m
 
d
r
y
i
n
g
 
o
u
t
 
a
n
d
 
f
r
o
m
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
d
u
r
i
n
g
 
d
e
l
i
v
e
r
y
,
 
o
n
-
s
i
t
e
 

s
t
o
r
a
g
e
,
 
a
n
d
 
h
a
n
d
l
i
n
g
.

1
.
6
.
1
.
2
 
 
 
F
e
r
t
i
l
i
z
e
r
 
D
e
l
i
v
e
r
y

D
e
l
i
v
e
r
 
t
o
 
t
h
e
 
s
i
t
e
 
i
n
 
o
r
i
g
i
n
a
l
,
 
u
n
o
p
e
n
e
d
 
c
o
n
t
a
i
n
e
r
s
 
b
e
a
r
i
n
g
 

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
h
e
m
i
c
a
l
 
a
n
a
l
y
s
i
s
,
 
n
a
m
e
,
 
t
r
a
d
e
 
n
a
m
e
,
 
t
r
a
d
e
m
a
r
k
,
 
a
n
d
 

i
n
d
i
c
a
t
i
o
n
 
o
f
 
c
o
n
f
o
r
m
a
n
c
e
 
t
o
 
s
t
a
t
e
 
a
n
d
 
f
e
d
e
r
a
l
 
l
a
w
s
.
 
 
I
n
s
t
e
a
d
 
o
f
 

c
o
n
t
a
i
n
e
r
s
,
 
f
e
r
t
i
l
i
z
e
r
 
m
a
y
 
b
e
 
f
u
r
n
i
s
h
e
d
 
i
n
 
b
u
l
k
 
w
i
t
h
 
c
e
r
t
i
f
i
c
a
t
e
 

i
n
d
i
c
a
t
i
n
g
 
t
h
e
 
a
b
o
v
e
 
i
n
f
o
r
m
a
t
i
o
n
.

1
.
6
.
2
 
 
 
S
t
o
r
a
g
e

1
.
6
.
2
.
1
 
 
 
S
o
d
 
S
t
o
r
a
g
e

L
i
g
h
t
l
y
 
s
p
r
i
n
k
l
e
 
w
i
t
h
 
w
a
t
e
r
,
 
c
o
v
e
r
 
w
i
t
h
 
m
o
i
s
t
 
b
u
r
l
a
p
,
 
s
t
r
a
w
,
 
o
r
 
o
t
h
e
r
 

a
p
p
r
o
v
e
d
 
c
o
v
e
r
i
n
g
;
 
a
n
d
 
p
r
o
t
e
c
t
 
f
r
o
m
 
e
x
p
o
s
u
r
e
 
t
o
 
w
i
n
d
 
a
n
d
 
d
i
r
e
c
t
 
s
u
n
l
i
g
h
t
 

u
n
t
i
l
 
p
l
a
n
t
e
d
.
 
 
P
r
o
v
i
d
e
 
c
o
v
e
r
i
n
g
 
t
h
a
t
 
w
i
l
l
 
a
l
l
o
w
 
a
i
r
 
t
o
 
c
i
r
c
u
l
a
t
e
 
s
o
 
t
h
a
t
 

i
n
t
e
r
n
a
l
 
h
e
a
t
 
w
i
l
l
 
n
o
t
 
d
e
v
e
l
o
p
.
 
D
o
 
n
o
t
 
s
t
o
r
e
 
s
o
d
 
l
o
n
g
e
r
 
t
h
a
n
 
2
4
 
h
o
u
r
s
.
 
D
o
 

n
o
t
 
s
t
o
r
e
 
d
i
r
e
c
t
l
y
 
o
n
 
c
o
n
c
r
e
t
e
 
o
r
 
b
i
t
u
m
i
n
o
u
s
 
s
u
r
f
a
c
e
s
.

1
.
6
.
2
.
2
 
 
 
T
o
p
s
o
i
l

P
r
i
o
r
 
t
o
 
s
t
o
c
k
p
i
l
i
n
g
 
t
o
p
s
o
i
l
,
 
t
r
e
a
t
 
g
r
o
w
i
n
g
 
v
e
g
e
t
a
t
i
o
n
 
w
i
t
h
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 

a
p
p
r
o
p
r
i
a
t
e
 
s
p
e
c
i
f
i
e
d
 
n
o
n
-
s
e
l
e
c
t
i
v
e
 
h
e
r
b
i
c
i
d
e
.
 
 
C
l
e
a
r
 
a
n
d
 
g
r
u
b
 
e
x
i
s
t
i
n
g
 

v
e
g
e
t
a
t
i
o
n
 
t
h
r
e
e
 
t
o
 
f
o
u
r
 
w
e
e
k
s
 
p
r
i
o
r
 
t
o
 
s
t
o
c
k
p
i
l
i
n
g
 
t
o
p
s
o
i
l
.

S
E
C
T
I
O
N
 
3
2
 
9
2
 
2
3
 
 
P
a
g
e
 
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

1
.
6
.
2
.
3
 
 
 
H
a
n
d
l
i
n
g

D
o
 
n
o
t
 
d
r
o
p
 
o
r
 
d
u
m
p
 
m
a
t
e
r
i
a
l
s
 
f
r
o
m
 
v
e
h
i
c
l
e
s
.

1
.
7
 
 
 
T
I
M
E
 
R
E
S
T
R
I
C
T
I
O
N
S
 
A
N
D
 
P
L
A
N
T
I
N
G
 
C
O
N
D
I
T
I
O
N
S

1
.
7
.
1
 
 
 
R
e
s
t
r
i
c
t
i
o
n
s

D
o
 
n
o
t
 
p
l
a
n
t
 
w
h
e
n
 
t
h
e
 
g
r
o
u
n
d
 
i
s
 
f
r
o
z
e
n
 
o
r
 
s
n
o
w
 
c
o
v
e
r
e
d
,
 
m
u
d
d
y
,
 
o
r
 
w
h
e
n
 
a
i
r
 

t
e
m
p
e
r
a
t
u
r
e
 
e
x
c
e
e
d
s
 
9
0
 
d
e
g
r
e
e
s
 
F
a
h
r
e
n
h
e
i
t
.

1
.
8
 
 
 
T
I
M
E
 
L
I
M
I
T
A
T
I
O
N
S

1
.
8
.
1
 
 
 
S
o
d

P
l
a
c
e
 
s
o
d
 
a
 
m
a
x
i
m
u
m
 
o
f
 
t
h
i
r
t
y
 
s
i
x
 
h
o
u
r
s
 
a
f
t
e
r
 
i
n
i
t
i
a
l
 
h
a
r
v
e
s
t
i
n
g
,
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
T
P
I
 
G
S
S
 
a
s
 
m
o
d
i
f
i
e
d
 
h
e
r
e
i
n
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

2
.
1
 
 
 
S
O
D
S

2
.
1
.
1
 
 
 
C
l
a
s
s
i
f
i
c
a
t
i
o
n

N
u
r
s
e
r
y
 
g
r
o
w
n
,
 
c
e
r
t
i
f
i
e
d
 
a
s
 
c
l
a
s
s
i
f
i
e
d
 
i
n
 
t
h
e
 
T
P
I
 
G
S
S
.
 
 
M
a
c
h
i
n
e
 
c
u
t
 
s
o
d
 
a
t
 

a
 
u
n
i
f
o
r
m
 
t
h
i
c
k
n
e
s
s
 
o
f
 
3
/
4
 
i
n
c
h
 
w
i
t
h
i
n
 
a
 
t
o
l
e
r
a
n
c
e
 
o
f
 
1
/
4
 
i
n
c
h
,
 
e
x
c
l
u
d
i
n
g
 

t
o
p
 
g
r
o
w
t
h
 
a
n
d
 
t
h
a
t
c
h
.
 
 
E
a
c
h
 
i
n
d
i
v
i
d
u
a
l
 
s
o
d
 
p
i
e
c
e
 
s
h
a
l
l
 
b
e
 
s
t
r
o
n
g
 
e
n
o
u
g
h
 

t
o
 
s
u
p
p
o
r
t
 
i
t
s
 
o
w
n
 
w
e
i
g
h
t
 
w
h
e
n
 
l
i
f
t
e
d
 
b
y
 
t
h
e
 
e
n
d
s
.
 
 
B
r
o
k
e
n
 
p
a
d
s
,
 

i
r
r
e
g
u
l
a
r
l
y
 
s
h
a
p
e
d
 
p
i
e
c
e
s
,
 
a
n
d
 
t
o
r
n
 
o
r
 
u
n
e
v
e
n
 
e
n
d
s
 
w
i
l
l
 
b
e
 
r
e
j
e
c
t
e
d
.
 
 
W
o
o
d
 

p
e
g
s
 
a
n
d
 
w
i
r
e
 
s
t
a
p
l
e
s
 
f
o
r
 
a
n
c
h
o
r
a
g
e
 
s
h
a
l
l
 
b
e
 
a
s
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
s
o
d
 

s
u
p
p
l
i
e
r
.

2
.
1
.
2
 
 
 
P
u
r
i
t
y

S
o
d
 
s
p
e
c
i
e
s
 
s
h
a
l
l
 
b
e
 
g
e
n
e
t
i
c
a
l
l
y
 
p
u
r
e
,
 
f
r
e
e
 
o
f
 
w
e
e
d
s
,
 
p
e
s
t
s
,
 
a
n
d
 
d
i
s
e
a
s
e
.

2
.
1
.
3
 
 
 
P
l
a
n
t
i
n
g
 
D
a
t
e
s

L
a
y
 
s
o
d
 
f
r
o
m
 
A
p
r
i
l
 
1
5
 
t
o
 
J
u
n
e
 
1
5
 
f
o
r
 
w
a
r
m
 
s
e
a
s
o
n
 
s
p
r
i
n
g
 
p
l
a
n
t
i
n
g
 
a
n
d
 
f
r
o
m
 

S
e
p
t
e
m
b
e
r
 
1
 
t
o
 
O
c
t
o
b
e
r
 
1
5
 
f
o
r
 
c
o
o
l
 
s
e
a
s
o
n
 
f
a
l
l
 
p
l
a
n
t
i
n
g
.

2
.
1
.
4
 
 
 
C
o
m
p
o
s
i
t
i
o
n

2
.
1
.
4
.
1
 
 
 
P
r
o
p
o
r
t
i
o
n

P
r
o
p
o
r
t
i
o
n
 
g
r
a
s
s
 
s
p
e
c
i
e
s
 
a
s
 
f
o
l
l
o
w
s
.

B
o
t
a
n
i
c
a
l
 
N
a
m
e

C
o
m
m
o
n
 
N
a
m
e

P
e
r
c
e
n
t

P
e
n
s
a
c
o
l
a

B
a
h
i
a
g
r
a
s
s

1
0
0

2
.
1
.
4
.
2
 
 
 
S
o
d
 
F
a
r
m
 
O
v
e
r
s
e
e
d
i
n
g

A
t
 
t
h
e
 
s
o
d
 
f
a
r
m
 
p
r
o
v
i
d
e
 
s
o
d
 
w
i
t
h
 
o
v
e
r
s
e
e
d
i
n
g
 
o
f
 
t
y
p
e
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
s
e
e
d
 

p
r
o
d
u
c
e
r
.

S
E
C
T
I
O
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3
2
 
9
2
 
2
3
 
 
P
a
g
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3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

2
.
2
 
 
 
T
O
P
S
O
I
L

2
.
2
.
1
 
 
 
O
n
-
S
i
t
e
 
T
o
p
s
o
i
l

S
u
r
f
a
c
e
 
s
o
i
l
 
s
t
r
i
p
p
e
d
 
a
n
d
 
s
t
o
c
k
p
i
l
e
d
 
o
n
 
s
i
t
e
 
a
n
d
 
m
o
d
i
f
i
e
d
 
a
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 

m
e
e
t
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 
f
o
r
 
t
o
p
s
o
i
l
 
i
n
 
p
a
r
a
g
r
a
p
h
 
e
n
t
i
t
l
e
d
 

"
C
o
m
p
o
s
i
t
i
o
n
.
"
 
 
W
h
e
n
 
a
v
a
i
l
a
b
l
e
 
t
o
p
s
o
i
l
 
s
h
a
l
l
 
b
e
 
e
x
i
s
t
i
n
g
 
s
u
r
f
a
c
e
 
s
o
i
l
 

s
t
r
i
p
p
e
d
 
a
n
d
 
s
t
o
c
k
p
i
l
e
d
 
o
n
-
s
i
t
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
3
1
 
0
0
 
0
0
 

E
A
R
T
H
W
O
R
K
.
 

2
.
2
.
2
 
 
 
O
f
f
-
S
i
t
e
 
T
o
p
s
o
i
l

C
o
n
f
o
r
m
 
t
o
 
r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
p
a
r
a
g
r
a
p
h
 
e
n
t
i
t
l
e
d
 
"
C
o
m
p
o
s
i
t
i
o
n
.
"
 

A
d
d
i
t
i
o
n
a
l
 
t
o
p
s
o
i
l
 
s
h
a
l
l
 
b
e
 
f
u
r
n
i
s
h
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
.

2
.
2
.
3
 
 
 
C
o
m
p
o
s
i
t
i
o
n

C
o
n
t
a
i
n
i
n
g
 
f
r
o
m
 
5
 
t
o
 
1
0
 
p
e
r
c
e
n
t
 
o
r
g
a
n
i
c
 
m
a
t
t
e
r
 
a
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
t
h
e
 

t
o
p
s
o
i
l
 
c
o
m
p
o
s
i
t
i
o
n
 
t
e
s
t
s
 
o
f
 
t
h
e
 
O
r
g
a
n
i
c
 
C
a
r
b
o
n
,
 
6
A
,
 
C
h
e
m
i
c
a
l
 
A
n
a
l
y
s
i
s
 

M
e
t
h
o
d
 
d
e
s
c
r
i
b
e
d
 
i
n
 
D
O
A
 
S
S
I
R
 
4
2
.
 
 
M
a
x
i
m
u
m
 
p
a
r
t
i
c
l
e
 
s
i
z
e
,
 
3
/
4
 
i
n
c
h
,
 
w
i
t
h
 

m
a
x
i
m
u
m
 
3
 
p
e
r
c
e
n
t
 
r
e
t
a
i
n
e
d
 
o
n
 
1
/
4
 
i
n
c
h
 
s
c
r
e
e
n
.
 
 
T
h
e
 
p
H
 
s
h
a
l
l
 
b
e
 
t
e
s
t
e
d
 
i
n
 

a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
D
4
9
7
2
.
 
 
T
o
p
s
o
i
l
 
s
h
a
l
l
 
b
e
 
f
r
e
e
 
o
f
 
s
t
i
c
k
s
,
 
s
t
o
n
e
s
,
 

r
o
o
t
s
,
 
a
n
d
 
o
t
h
e
r
 
d
e
b
r
i
s
 
a
n
d
 
o
b
j
e
c
t
i
o
n
a
b
l
e
 
m
a
t
e
r
i
a
l
s
.

2
.
3
 
 
 
S
O
I
L
 
C
O
N
D
I
T
I
O
N
E
R
S

A
d
d
 
c
o
n
d
i
t
i
o
n
e
r
s
 
t
o
 
t
o
p
s
o
i
l
 
a
s
 
r
e
q
u
i
r
e
d
 
t
o
 
b
r
i
n
g
 
i
n
t
o
 
c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 

"
c
o
m
p
o
s
i
t
i
o
n
"
 
s
t
a
n
d
a
r
d
 
f
o
r
 
t
o
p
s
o
i
l
 
a
s
 
s
p
e
c
i
f
i
e
d
 
h
e
r
e
i
n
.

2
.
3
.
1
 
 
 
L
i
m
e

C
o
m
m
e
r
c
i
a
l
 
g
r
a
d
e
 
h
y
d
r
a
t
e
 
o
r
 
b
u
r
n
t
 
l
i
m
e
s
t
o
n
e
 
c
o
n
t
a
i
n
i
n
g
 
a
 
c
a
l
c
i
u
m
 
c
a
r
b
o
n
a
t
e
 

e
q
u
i
v
a
l
e
n
t
 
(
C
.
C
.
E
.
)
 
a
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
A
S
T
M
 
C
6
0
2
.

2
.
3
.
2
 
 
 
A
l
u
m
i
n
u
m
 
S
u
l
f
a
t
e

C
o
m
m
e
r
c
i
a
l
 
g
r
a
d
e
.

2
.
3
.
3
 
 
 
S
u
l
f
u
r

1
0
0
 
p
e
r
c
e
n
t
 
e
l
e
m
e
n
t
a
l

2
.
3
.
4
 
 
 
I
r
o
n

1
0
0
 
p
e
r
c
e
n
t
 
e
l
e
m
e
n
t
a
l

2
.
3
.
5
 
 
 
P
e
a
t

N
a
t
u
r
a
l
 
p
r
o
d
u
c
t
 
o
f
 
p
e
a
t
 
m
o
s
s
 
d
e
r
i
v
e
d
 
f
r
o
m
 
a
 
f
r
e
s
h
w
a
t
e
r
 
s
i
t
e
 
a
n
d
 
c
o
n
f
o
r
m
i
n
g
 

t
o
 
A
S
T
M
 
D
4
4
2
7
.
 
 
S
h
r
e
d
 
a
n
d
 
g
r
a
n
u
l
a
t
e
 
p
e
a
t
 
t
o
 
p
a
s
s
 
a
 
1
/
2
 
i
n
c
h
 
m
e
s
h
 
s
c
r
e
e
n
 

a
n
d
 
c
o
n
d
i
t
i
o
n
 
i
n
 
s
t
o
r
a
g
e
 
p
i
l
e
 
f
o
r
 
m
i
n
i
m
u
m
 
6
 
m
o
n
t
h
s
 
a
f
t
e
r
 
e
x
c
a
v
a
t
i
o
n
.

2
.
3
.
6
 
 
 
S
a
n
d

C
l
e
a
n
 
a
n
d
 
f
r
e
e
 
o
f
 
m
a
t
e
r
i
a
l
s
 
h
a
r
m
f
u
l
 
t
o
 
p
l
a
n
t
s
.

2
.
3
.
7
 
 
 
P
e
r
l
i
t
e

H
o
r
t
i
c
u
l
t
u
r
a
l
 
g
r
a
d
e
.

S
E
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3
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9
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

2
.
3
.
8
 
 
 
C
o
m
p
o
s
t
e
d
 
D
e
r
i
v
a
t
i
v
e
s

G
r
o
u
n
d
 
b
a
r
k
,
 
n
i
t
r
o
l
i
z
e
d
 
s
a
w
d
u
s
t
,
 
h
u
m
u
s
 
o
r
 
o
t
h
e
r
 
g
r
e
e
n
 
w
o
o
d
 
w
a
s
t
e
 
m
a
t
e
r
i
a
l
 

f
r
e
e
 
o
f
 
s
t
o
n
e
s
,
 
s
t
i
c
k
s
,
 
a
n
d
 
s
o
i
l
 
s
t
a
b
i
l
i
z
e
d
 
w
i
t
h
 
n
i
t
r
o
g
e
n
 
a
n
d
 
h
a
v
i
n
g
 
t
h
e
 

f
o
l
l
o
w
i
n
g
 
p
r
o
p
e
r
t
i
e
s
:

2
.
3
.
8
.
1
 
 
 
P
a
r
t
i
c
l
e
 
S
i
z
e

M
i
n
i
m
u
m
 
p
e
r
c
e
n
t
 
b
y
 
w
e
i
g
h
t
 
p
a
s
s
i
n
g
:

N
o
.
 
4
 
m
e
s
h
 
s
c
r
e
e
n
 
 
 
 
 
 
9
5

N
o
.
 
8
 
m
e
s
h
 
s
c
r
e
e
n
 
 
 
 
 
 
8
0

2
.
3
.
8
.
2
 
 
 
N
i
t
r
o
g
e
n
 
C
o
n
t
e
n
t

M
i
n
i
m
u
m
 
p
e
r
c
e
n
t
 
b
a
s
e
d
 
o
n
 
d
r
y
 
w
e
i
g
h
t
:

F
i
r
 
S
a
w
d
u
s
t
 
 
 
 
 
 
 
 
 
 
 
 
0
.
7

F
i
r
 
o
r
 
P
i
n
e
 
B
a
r
k
 
 
 
 
 
 
 
1
.
0

2
.
3
.
9
 
 
 
G
y
p
s
u
m

C
o
a
r
s
e
l
y
 
g
r
o
u
n
d
 
g
y
p
s
u
m
 
c
o
m
p
r
i
s
e
d
 
o
f
 
c
a
l
c
i
u
m
 
s
u
l
f
a
t
e
 
d
i
h
y
d
r
a
t
e
 
9
1
 
p
e
r
c
e
n
t
,
 

c
a
l
c
i
u
m
 
2
2
 
p
e
r
c
e
n
t
,
 
s
u
l
f
u
r
 
1
7
 
p
e
r
c
e
n
t
;
 
m
i
n
i
m
u
m
 
9
6
 
p
e
r
c
e
n
t
 
p
a
s
s
i
n
g
 
t
h
r
o
u
g
h
 

2
0
 
m
e
s
h
 
s
c
r
e
e
n
,
 
1
0
0
 
p
e
r
c
e
n
t
 
p
a
s
s
i
n
g
 
t
h
r
u
 
1
6
 
m
e
s
h
 
s
c
r
e
e
n
.

2
.
3
.
1
0
 
 
 
C
a
l
c
i
n
e
d
 
C
l
a
y

C
a
l
c
i
n
e
d
 
c
l
a
y
 
s
h
a
l
l
 
b
e
 
g
r
a
n
u
l
a
r
 
p
a
r
t
i
c
l
e
s
 
p
r
o
d
u
c
e
d
 
f
r
o
m
 
m
o
n
t
m
o
r
i
l
l
o
n
i
t
e
 

c
l
a
y
 
c
a
l
c
i
n
e
d
 
t
o
 
a
 
m
i
n
i
m
u
m
 
t
e
m
p
e
r
a
t
u
r
e
 
o
f
 
1
2
0
0
 
d
e
g
r
e
e
s
 
F
.
 
 
G
r
a
d
a
t
i
o
n
:
 
 
A
 

m
i
n
i
m
u
m
 
9
0
 
p
e
r
c
e
n
t
 
s
h
a
l
l
 
p
a
s
s
 
a
 
N
o
.
 
8
 
s
i
e
v
e
;
 
a
 
m
i
n
i
m
u
m
 
9
9
 
p
e
r
c
e
n
t
 
s
h
a
l
l
 
b
e
 

r
e
t
a
i
n
e
d
 
o
n
 
a
 
N
o
.
 
6
0
 
s
i
e
v
e
;
 
a
n
d
 
a
 
m
a
x
i
m
u
m
 
2
 
p
e
r
c
e
n
t
 
s
h
a
l
l
 
p
a
s
s
 
a
 
N
o
.
 
1
0
0
 

s
i
e
v
e
.
 
 
B
u
l
k
 
d
e
n
s
i
t
y
:
 
 
A
 
m
a
x
i
m
u
m
 
4
0
 
p
o
u
n
d
s
 
p
e
r
 
c
u
b
i
c
 
f
o
o
t
.

2
.
4
 
 
 
F
E
R
T
I
L
I
Z
E
R

2
.
4
.
1
 
 
 
G
r
a
n
u
l
a
r
 
F
e
r
t
i
l
i
z
e
r

F
e
r
t
i
l
i
z
e
r
 
s
h
a
l
l
 
b
e
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
F
D
O
T
 
S
e
c
t
i
o
n
 
9
8
2
 
-
 
F
E
R
T
I
L
I
Z
E
R
S
.

2
.
5
 
 
 
W
A
T
E
R

S
o
u
r
c
e
 
o
f
 
w
a
t
e
r
 
s
h
a
l
l
 
b
e
 
a
p
p
r
o
v
e
d
 
b
y
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
n
d
 
o
f
 
s
u
i
t
a
b
l
e
 

q
u
a
l
i
t
y
 
f
o
r
 
i
r
r
i
g
a
t
i
o
n
 
c
o
n
t
a
i
n
i
n
g
 
n
o
 
e
l
e
m
e
n
t
 
t
o
x
i
c
 
t
o
 
p
l
a
n
t
 
l
i
f
e
.

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
P
R
E
P
A
R
A
T
I
O
N

3
.
1
.
1
 
 
 
E
x
t
e
n
t
 
O
f
 
W
o
r
k

P
r
o
v
i
d
e
 
s
o
i
l
 
p
r
e
p
a
r
a
t
i
o
n
 
(
i
n
c
l
u
d
i
n
g
 
s
o
i
l
 
c
o
n
d
i
t
i
o
n
e
r
s
)
,
 
f
e
r
t
i
l
i
z
i
n
g
,
 
 
a
n
d
 

s
o
d
d
i
n
g
 
o
f
 
a
l
l
 
n
e
w
l
y
 
g
r
a
d
e
d
 
f
i
n
i
s
h
e
d
 
e
a
r
t
h
 
s
u
r
f
a
c
e
s
,
 
u
n
l
e
s
s
 
i
n
d
i
c
a
t
e
d
 

o
t
h
e
r
w
i
s
e
,
 
a
n
d
 
a
t
 
a
l
l
 
a
r
e
a
s
 
i
n
s
i
d
e
 
o
r
 
o
u
t
s
i
d
e
 
t
h
e
 
l
i
m
i
t
s
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n
 

t
h
a
t
 
a
r
e
 
d
i
s
t
u
r
b
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
o
p
e
r
a
t
i
o
n
s
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
1
.
2
 
 
 
S
o
i
l
 
P
r
e
p
a
r
a
t
i
o
n

P
r
o
v
i
d
e
 
4
 
i
n
c
h
e
s
 
o
f
 
o
n
-
s
i
t
e
 
t
o
p
s
o
i
l
 
t
o
 
m
e
e
t
 
i
n
d
i
c
a
t
e
d
 
f
i
n
i
s
h
 
g
r
a
d
e
.
 
A
f
t
e
r
 

a
r
e
a
s
 
h
a
v
e
 
b
e
e
n
 
b
r
o
u
g
h
t
 
t
o
 
i
n
d
i
c
a
t
e
d
 
f
i
n
i
s
h
 
g
r
a
d
e
,
 
i
n
c
o
r
p
o
r
a
t
e
 
f
e
r
t
i
l
i
z
e
r
,
 

p
H
 
a
d
j
u
s
t
e
r
s
,
 
a
n
d
 
s
o
i
l
 
c
o
n
d
i
t
i
o
n
e
r
s
 
i
n
t
o
 
s
o
i
l
 
a
 
m
i
n
i
m
u
m
 
d
e
p
t
h
 
o
f
 
4
 
i
n
c
h
e
s
 

b
y
 
d
i
s
k
i
n
g
,
 
h
a
r
r
o
w
i
n
g
,
 
t
i
l
l
i
n
g
 
o
r
 
o
t
h
e
r
 
m
e
t
h
o
d
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
.
 
R
e
m
o
v
e
 
d
e
b
r
i
s
 
a
n
d
 
s
t
o
n
e
s
 
l
a
r
g
e
r
 
t
h
a
n
 
3
/
4
 
i
n
c
h
 
i
n
 
a
n
y
 
d
i
m
e
n
s
i
o
n
 

r
e
m
a
i
n
i
n
g
 
o
n
 
t
h
e
 
s
u
r
f
a
c
e
 
a
f
t
e
r
 
f
i
n
i
s
h
 
g
r
a
d
i
n
g
.
 
C
o
r
r
e
c
t
 
i
r
r
e
g
u
l
a
r
i
t
i
e
s
 
i
n
 

f
i
n
i
s
h
 
s
u
r
f
a
c
e
s
 
t
o
 
e
l
i
m
i
n
a
t
e
 
d
e
p
r
e
s
s
i
o
n
s
.
 
P
r
o
t
e
c
t
 
f
i
n
i
s
h
e
d
 
t
o
p
s
o
i
l
 
a
r
e
a
s
 

f
r
o
m
 
d
a
m
a
g
e
 
b
y
 
v
e
h
i
c
u
l
a
r
 
o
r
 
p
e
d
e
s
t
r
i
a
n
 
t
r
a
f
f
i
c
.

3
.
1
.
2
.
1
 
 
 
S
o
i
l
 
C
o
n
d
i
t
i
o
n
e
r
 
A
p
p
l
i
c
a
t
i
o
n
 
R
a
t
e
s

A
p
p
l
y
 
s
o
i
l
 
c
o
n
d
i
t
i
o
n
e
r
s
 
a
t
 
r
a
t
e
s
 
a
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
l
a
b
o
r
a
t
o
r
y
 
s
o
i
l
 
a
n
a
l
y
s
i
s
 

o
f
 
t
h
e
 
s
o
i
l
s
 
a
t
 
t
h
e
 
j
o
b
 
s
i
t
e
.
 
F
o
r
 
b
i
d
d
i
n
g
 
p
u
r
p
o
s
e
s
 
o
n
l
y
 
a
p
p
l
y
 
a
t
 
r
a
t
e
s
 
f
o
r
 

t
h
e
 
f
o
l
l
o
w
i
n
g
:

N
i
t
r
o
g
e
n
:
 
 
O
n
e
 
p
o
u
n
d
 
p
e
r
 
1
0
0
0
 
s
q
u
a
r
e
 
f
e
e
t
 
a
p
p
l
i
e
d
 
t
h
r
e
e
 
t
i
m
e
s
 
p
e
r
 
y
e
a
r
.

3
.
1
.
2
.
2
 
 
 
F
e
r
t
i
l
i
z
e
r
 
A
p
p
l
i
c
a
t
i
o
n
 
R
a
t
e
s

A
p
p
l
y
 
f
e
r
t
i
l
i
z
e
r
 
a
t
 
r
a
t
e
s
 
a
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
l
a
b
o
r
a
t
o
r
y
 
s
o
i
l
 
a
n
a
l
y
s
i
s
 
o
f
 
t
h
e
 

s
o
i
l
s
 
a
t
 
t
h
e
 
j
o
b
 
s
i
t
e
.

3
.
2
 
 
 
S
O
D
D
I
N
G

3
.
2
.
1
 
 
 
F
i
n
i
s
h
e
d
 
G
r
a
d
e
 
a
n
d
 
T
o
p
s
o
i
l

P
r
i
o
r
 
t
o
 
t
h
e
 
c
o
m
m
e
n
c
e
m
e
n
t
 
o
f
 
t
h
e
 
s
o
d
d
i
n
g
 
o
p
e
r
a
t
i
o
n
,
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
s
h
a
l
l
 

v
e
r
i
f
y
 
t
h
a
t
 
f
i
n
i
s
h
e
d
 
g
r
a
d
e
s
 
a
r
e
 
a
s
 
i
n
d
i
c
a
t
e
d
 
o
n
 
d
r
a
w
i
n
g
s
;
 
t
h
e
 
p
l
a
c
i
n
g
 
o
f
 

t
o
p
s
o
i
l
,
 
s
m
o
o
t
h
 
g
r
a
d
i
n
g
,
 
a
n
d
 
c
o
m
p
a
c
t
i
o
n
 
r
e
q
u
i
r
e
m
e
n
t
s
 
h
a
v
e
 
b
e
e
n
 
c
o
m
p
l
e
t
e
d
 

i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
3
1
 
0
0
 
0
0
 
E
A
R
T
H
W
O
R
K
.

T
h
e
 
p
r
e
p
a
r
e
d
 
s
u
r
f
a
c
e
 
s
h
a
l
l
 
b
e
 
a
 
m
a
x
i
m
u
m
 
1
 
i
n
c
h
 
b
e
l
o
w
 
t
h
e
 
a
d
j
o
i
n
i
n
g
 
g
r
a
d
e
 

o
f
 
a
n
y
 
s
u
r
f
a
c
e
d
 
a
r
e
a
.
 
 
N
e
w
 
s
u
r
f
a
c
e
s
 
s
h
a
l
l
 
b
e
 
b
l
e
n
d
e
d
 
t
o
 
e
x
i
s
t
i
n
g
 
a
r
e
a
s
.
 
 

T
h
e
 
p
r
e
p
a
r
e
d
 
s
u
r
f
a
c
e
 
s
h
a
l
l
 
b
e
 
c
o
m
p
l
e
t
e
d
 
w
i
t
h
 
a
 
l
i
g
h
t
 
r
a
k
i
n
g
 
t
o
 
r
e
m
o
v
e
 
f
r
o
m
 

t
h
e
 
s
u
r
f
a
c
e
 
d
e
b
r
i
s
 
a
n
d
 
s
t
o
n
e
s
 
o
v
e
r
 
a
 
m
i
n
i
m
u
m
 
5
/
8
 
i
n
c
h
 
i
n
 
a
n
y
 
d
i
m
e
n
s
i
o
n
.

3
.
2
.
2
 
 
 
P
l
a
c
i
n
g

P
l
a
c
e
 
s
o
d
 
a
 
m
a
x
i
m
u
m
 
o
f
 
3
6
 
h
o
u
r
s
 
a
f
t
e
r
 
i
n
i
t
i
a
l
 
h
a
r
v
e
s
t
i
n
g
,
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 

w
i
t
h
 
T
P
I
 
G
S
S
 
a
s
 
m
o
d
i
f
i
e
d
 
h
e
r
e
i
n
.

3
.
2
.
3
 
 
 
S
o
d
d
i
n
g
 
S
l
o
p
e
s
 
a
n
d
 
D
i
t
c
h
e
s

F
o
r
 
s
l
o
p
e
s
 
2
:
1
 
a
n
d
 
g
r
e
a
t
e
r
,
 
l
a
y
 
s
o
d
 
w
i
t
h
 
l
o
n
g
 
e
d
g
e
 
p
e
r
p
e
n
d
i
c
u
l
a
r
 
t
o
 
t
h
e
 

c
o
n
t
o
u
r
.
 
 
F
o
r
 
V
-
d
i
t
c
h
e
s
 
a
n
d
 
f
l
a
t
 
b
o
t
t
o
m
e
d
 
d
i
t
c
h
e
s
,
 
l
a
y
 
s
o
d
 
w
i
t
h
 
l
o
n
g
 
e
d
g
e
 

p
e
r
p
e
n
d
i
c
u
l
a
r
 
t
o
 
f
l
o
w
 
o
f
 
w
a
t
e
r
.
 
A
n
c
h
o
r
 
e
a
c
h
 
p
i
e
c
e
 
o
f
 
s
o
d
 
w
i
t
h
 
w
o
o
d
 
p
e
g
s
 
o
r
 

w
i
r
e
 
s
t
a
p
l
e
s
 
m
a
x
i
m
u
m
 
2
 
f
e
e
t
 
o
n
 
c
e
n
t
e
r
.
 
 
O
n
 
s
l
o
p
e
 
a
r
e
a
s
,
 
s
t
a
r
t
 
s
o
d
d
i
n
g
 
a
t
 

b
o
t
t
o
m
 
o
f
 
t
h
e
 
s
l
o
p
e
.

3
.
2
.
4
 
 
 
F
i
n
i
s
h
i
n
g

A
f
t
e
r
 
c
o
m
p
l
e
t
i
n
g
 
s
o
d
d
i
n
g
,
 
b
l
e
n
d
 
e
d
g
e
s
 
o
f
 
s
o
d
d
e
d
 
a
r
e
a
 
s
m
o
o
t
h
l
y
 
i
n
t
o
 

s
u
r
r
o
u
n
d
i
n
g
 
a
r
e
a
.
 
 
A
i
r
 
p
o
c
k
e
t
s
 
s
h
a
l
l
 
b
e
 
e
l
i
m
i
n
a
t
e
d
 
a
n
d
 
a
 
t
r
u
e
 
a
n
d
 
e
v
e
n
 

s
u
r
f
a
c
e
 
s
h
a
l
l
 
b
e
 
p
r
o
v
i
d
e
d
.
 
 
F
r
a
y
e
d
 
e
d
g
e
s
 
s
h
a
l
l
 
b
e
 
t
r
i
m
m
e
d
 
a
n
d
 
h
o
l
e
s
 
a
n
d
 

m
i
s
s
i
n
g
 
c
o
r
n
e
r
s
 
s
h
a
l
l
 
b
e
 
p
a
t
c
h
e
d
 
w
i
t
h
 
s
o
d
.

S
E
C
T
I
O
N
 
3
2
 
9
2
 
2
3
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

3
.
2
.
5
 
 
 
R
o
l
l
i
n
g

I
m
m
e
d
i
a
t
e
l
y
 
a
f
t
e
r
 
s
o
d
d
i
n
g
,
 
f
i
r
m
 
e
n
t
i
r
e
 
a
r
e
a
 
e
x
c
e
p
t
 
f
o
r
 
s
l
o
p
e
s
 
i
n
 
e
x
c
e
s
s
 
o
f
 

3
 
t
o
 
1
 
w
i
t
h
 
a
 
r
o
l
l
e
r
 
n
o
t
 
e
x
c
e
e
d
i
n
g
 
9
0
 
p
o
u
n
d
s
 
f
o
r
 
e
a
c
h
 
f
o
o
t
 
o
f
 
r
o
l
l
e
r
 
w
i
d
t
h
.

3
.
2
.
6
 
 
 
W
a
t
e
r
i
n
g

S
t
a
r
t
 
w
a
t
e
r
i
n
g
 
a
r
e
a
s
 
s
o
d
d
e
d
 
a
s
 
r
e
q
u
i
r
e
d
 
b
y
 
d
a
i
l
y
 
t
e
m
p
e
r
a
t
u
r
e
 
a
n
d
 
w
i
n
d
 

c
o
n
d
i
t
i
o
n
s
.
 
A
p
p
l
y
 
w
a
t
e
r
 
a
t
 
a
 
r
a
t
e
 
s
u
f
f
i
c
i
e
n
t
 
t
o
 
e
n
s
u
r
e
 
t
h
o
r
o
u
g
h
 
w
e
t
t
i
n
g
 
o
f
 

s
o
i
l
 
t
o
 
m
i
n
i
m
u
m
 
d
e
p
t
h
 
o
f
 
6
 
i
n
c
h
e
s
.
 
 
R
u
n
-
o
f
f
,
 
p
u
d
d
l
i
n
g
,
 
a
n
d
 
w
i
l
t
i
n
g
 
s
h
a
l
l
 

b
e
 
p
r
e
v
e
n
t
e
d
.
 
 
U
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e
 
d
i
r
e
c
t
e
d
,
 
w
a
t
e
r
i
n
g
 
t
r
u
c
k
s
 
s
h
a
l
l
 
n
o
t
 
b
e
 

d
r
i
v
e
n
 
o
v
e
r
 
t
u
r
f
 
a
r
e
a
s
.
 
 
W
a
t
e
r
i
n
g
 
o
f
 
o
t
h
e
r
 
a
d
j
a
c
e
n
t
 
a
r
e
a
s
 
o
r
 
p
l
a
n
t
 

m
a
t
e
r
i
a
l
 
s
h
a
l
l
 
b
e
 
p
r
e
v
e
n
t
e
d
.

3
.
3
 
 
 
P
R
O
T
E
C
T
I
O
N
 
O
F
 
T
U
R
F
 
A
R
E
A
S

I
m
m
e
d
i
a
t
e
l
y
 
a
f
t
e
r
 
t
u
r
f
i
n
g
,
 
p
r
o
t
e
c
t
 
a
r
e
a
 
a
g
a
i
n
s
t
 
t
r
a
f
f
i
c
 
a
n
d
 
o
t
h
e
r
 
u
s
e
.

3
.
4
 
 
 
R
E
S
T
O
R
A
T
I
O
N

R
e
s
t
o
r
e
 
t
o
 
o
r
i
g
i
n
a
l
 
c
o
n
d
i
t
i
o
n
 
e
x
i
s
t
i
n
g
 
t
u
r
f
 
a
r
e
a
s
 
w
h
i
c
h
 
h
a
v
e
 
b
e
e
n
 
d
a
m
a
g
e
d
 

d
u
r
i
n
g
 
t
u
r
f
 
i
n
s
t
a
l
l
a
t
i
o
n
 
o
p
e
r
a
t
i
o
n
s
.
 
 
K
e
e
p
 
c
l
e
a
n
 
a
t
 
a
l
l
 
t
i
m
e
s
 
a
t
 
l
e
a
s
t
 
o
n
e
 

p
a
v
e
d
 
p
e
d
e
s
t
r
i
a
n
 
a
c
c
e
s
s
 
r
o
u
t
e
 
a
n
d
 
o
n
e
 
p
a
v
e
d
 
v
e
h
i
c
u
l
a
r
 
a
c
c
e
s
s
 
r
o
u
t
e
 
t
o
 
e
a
c
h
 

b
u
i
l
d
i
n
g
.
 
 
C
l
e
a
n
 
o
t
h
e
r
 
p
a
v
i
n
g
 
w
h
e
n
 
w
o
r
k
 
i
n
 
a
d
j
a
c
e
n
t
 
a
r
e
a
s
 
i
s
 
c
o
m
p
l
e
t
e
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
E
C
T
I
O
N
 
3
3
 
2
6
 
0
0
.
0
0
 
1
0

C
O
N
T
A
I
N
M
E
N
T
 
C
E
L
L
 
G
A
S
 
V
E
N
T
S
/
R
E
L
I
E
F
 
W
E
L
L
S

P
A
R
T
 
1
 
 
 
G
E
N
E
R
A
L

1
.
1
 
 
 
M
E
A
S
U
R
E
M
E
N
T
 
A
N
D
 
P
A
Y
M
E
N
T

1
.
1
.
1
 
 
 
M
e
a
s
u
r
e
m
e
n
t

C
o
n
t
a
i
n
m
e
n
t
 
c
e
l
l
 
g
a
s
 
v
e
n
t
s
 
a
r
e
 
o
n
e
 
c
o
m
p
o
n
e
n
t
 
o
f
 
t
h
e
 
c
a
p
 
g
a
s
 
c
o
l
l
e
c
t
i
o
n
 

s
y
s
t
e
m
.
 
 
M
e
a
s
u
r
e
m
e
n
t
 
s
h
a
l
l
 
c
o
n
s
i
s
t
 
o
f
 
t
h
e
 
a
g
r
e
e
d
 
u
p
o
n
 
p
e
r
c
e
n
t
 
c
o
m
p
l
e
t
e
 
o
f
 

t
h
e
 
e
n
t
i
r
e
 
g
a
s
 
c
o
l
l
e
c
t
i
o
n
 
s
y
s
t
e
m
 
a
t
 
t
h
e
 
t
i
m
e
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
p
a
y
m
e
n
t
 

a
p
p
l
i
c
a
t
i
o
n
.

1
.
1
.
2
 
 
 
P
a
y
m
e
n
t

P
a
y
m
e
n
t
 
f
o
r
 
t
h
e
 
g
a
s
 
c
o
l
l
e
c
t
i
o
n
 
s
y
s
t
e
m
 
i
s
 
l
u
m
p
 
s
u
m
 
p
e
r
c
e
n
t
 
c
o
m
p
l
e
t
e
 
a
n
d
 

s
h
a
l
l
 
b
e
 
m
a
d
e
 
f
o
r
 
a
l
l
 
l
a
b
o
r
,
 
e
q
u
i
p
m
e
n
t
,
 
t
o
o
l
s
,
 
s
u
p
p
l
i
e
s
,
 
a
n
d
 
i
n
c
i
d
e
n
t
a
l
s
 

n
e
c
e
s
s
a
r
y
 
t
o
 
c
o
m
p
l
e
t
e
 
t
h
e
 
w
o
r
k
.

1
.
2
 
 
 
S
C
O
P
E
 
O
F
 
W
O
R
K

F
u
r
n
i
s
h
 
a
l
l
 
l
a
b
o
r
,
 
e
q
u
i
p
m
e
n
t
,
 
m
a
t
e
r
i
a
l
s
,
 
a
n
d
 
o
t
h
e
r
 
f
a
c
i
l
i
t
i
e
s
 
a
n
d
 

i
n
c
i
d
e
n
t
a
l
s
 
r
e
q
u
i
r
e
d
 
t
o
 
i
n
s
t
a
l
l
 
g
a
s
 
v
e
n
t
s
 
a
s
 
s
h
o
w
n
 
i
n
 
t
h
e
 
D
r
a
w
i
n
g
s
 
a
n
d
 
a
s
 

s
p
e
c
i
f
i
e
d
 
h
e
r
e
i
n
.

T
h
i
s
 
S
e
c
t
i
o
n
 
i
s
 
i
n
t
e
n
d
e
d
 
t
o
 
g
i
v
e
 
a
 
g
e
n
e
r
a
l
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
w
h
a
t
 
i
s
 

r
e
q
u
i
r
e
d
,
 
b
u
t
 
d
o
e
s
 
n
o
t
 
c
o
v
e
r
 
a
l
l
 
v
a
r
i
a
t
i
o
n
s
 
t
h
a
t
 
m
a
y
 
o
c
c
u
r
 
d
u
r
i
n
g
 
v
e
n
t
 

c
o
n
s
t
r
u
c
t
i
o
n
.
 
 
T
h
i
s
 
S
e
c
t
i
o
n
 
i
s
 
i
n
t
e
n
d
e
d
 
t
o
 
c
o
v
e
r
 
t
h
e
 
s
u
c
c
e
s
s
f
u
l
 
c
o
m
p
l
e
t
i
o
n
 

o
f
 
t
h
e
 
g
a
s
 
v
e
n
t
s
 
a
s
 
h
e
r
e
i
n
 
s
p
e
c
i
f
i
e
d
,
 
w
h
e
t
h
e
r
 
e
v
e
r
y
 
d
e
t
a
i
l
 
i
s
 
s
p
e
c
i
f
i
c
a
l
l
y
 

m
e
n
t
i
o
n
e
d
 
o
r
 
n
o
t
.

1
.
3
 
 
 
R
E
L
A
T
E
D
 
W
O
R
K

a
.
 
 
S
e
c
t
i
o
n
 
0
1
 
3
5
 
2
9
.
1
3
 
H
E
A
L
T
H
,
 
S
A
F
E
T
Y
,
 
A
N
D
 
E
M
E
R
G
E
N
C
Y
 
R
E
S
P
O
N
S
E
 
P
R
O
C
E
D
U
R
E
S
 

F
O
R
 
C
O
N
T
A
M
I
N
A
T
E
D
 
S
I
T
E
S
.

b
.
 
 
S
e
c
t
i
o
n
 
0
2
 
5
6
 
1
5
 
G
E
O
S
Y
N
T
H
E
T
I
C
 
C
L
A
Y
 
L
I
N
E
R
 
(
G
C
L
)
.

c
.
 
 
S
e
c
t
i
o
n
 
3
1
 
0
0
 
0
0
 
E
A
R
T
H
W
O
R
K
.

d
.
 
 
S
e
c
t
i
o
n
 
3
1
 
0
5
 
2
0
 
G
E
O
S
Y
N
T
H
E
T
I
C
 
D
R
A
I
N
A
G
E
 
L
A
Y
E
R
.

1
.
4
 
 
 
R
E
F
E
R
E
N
C
E
S

T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
f
o
r
m
 
a
 
p
a
r
t
 
o
f
 
t
h
i
s
 
s
p
e
c
i
f
i
c
a
t
i
o
n
 
t
o
 
t
h
e
 

e
x
t
e
n
t
 
r
e
f
e
r
e
n
c
e
d
.
 
 
T
h
e
 
p
u
b
l
i
c
a
t
i
o
n
s
 
a
r
e
 
r
e
f
e
r
r
e
d
 
t
o
 
w
i
t
h
i
n
 
t
h
e
 
t
e
x
t
 
b
y
 

t
h
e
 
b
a
s
i
c
 
d
e
s
i
g
n
a
t
i
o
n
 
o
n
l
y
.

A
S
T
M
 
I
N
T
E
R
N
A
T
I
O
N
A
L
 
(
A
S
T
M
)

A
S
T
M
 
C
1
5
0
/
C
1
5
0
M

(
2
0
1
5
)
 
S
t
a
n
d
a
r
d
 
S
p
e
c
i
f
i
c
a
t
i
o
n
 
f
o
r
 
P
o
r
t
l
a
n
d
 

C
e
m
e
n
t

A
S
T
M
 
D
1
7
8
5

(
2
0
1
2
)
 
S
t
a
n
d
a
r
d
 
S
p
e
c
i
f
i
c
a
t
i
o
n
 
f
o
r
 

P
o
l
y
(
V
i
n
y
l
 
C
h
l
o
r
i
d
e
)
 
(
P
V
C
)
,
 
P
l
a
s
t
i
c
 
P
i
p
e
,
 

S
E
C
T
I
O
N
 
3
3
 
2
6
 
0
0
.
0
0
 
1
0
 
 
P
a
g
e
 
1



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

S
c
h
e
d
u
l
e
s
 
4
0
,
 
8
0
,
 
a
n
d
 
1
2
0

A
S
T
M
 
D
2
4
6
4

(
2
0
1
5
)
 
S
t
a
n
d
a
r
d
 
S
p
e
c
i
f
i
c
a
t
i
o
n
 
f
o
r
 
T
h
r
e
a
d
e
d
 

P
o
l
y
(
V
i
n
y
l
 
C
h
l
o
r
i
d
e
)
 
(
P
V
C
)
 
P
l
a
s
t
i
c
 
P
i
p
e
 

F
i
t
t
i
n
g
s
,
 
S
c
h
e
d
u
l
e
 
8
0

A
S
T
M
 
D
2
4
6
6

(
2
0
1
5
)
 
S
t
a
n
d
a
r
d
 
S
p
e
c
i
f
i
c
a
t
i
o
n
 
f
o
r
 

P
o
l
y
(
V
i
n
y
l
 
C
h
l
o
r
i
d
e
)
 
(
P
V
C
)
 
P
l
a
s
t
i
c
 
P
i
p
e
 

F
i
t
t
i
n
g
s
,
 
S
c
h
e
d
u
l
e
 
4
0

A
S
T
M
 
D
2
4
6
7

(
2
0
1
5
)
 
S
t
a
n
d
a
r
d
 
S
p
e
c
i
f
i
c
a
t
i
o
n
 
f
o
r
 

P
o
l
y
(
V
i
n
y
l
 
C
h
l
o
r
i
d
e
)
 
(
P
V
C
)
 
P
l
a
s
t
i
c
 
P
i
p
e
 

F
i
t
t
i
n
g
s
,
 
S
c
h
e
d
u
l
e
 
8
0

F
L
O
R
I
D
A
 
D
E
P
A
R
T
M
E
N
T
 
O
F
 
E
N
V
I
R
O
N
M
E
N
T
A
L
 
P
R
O
T
E
C
T
I
O
N

F
D
E
P

R
u
l
e
s
 
o
f
 
t
h
e
 
F
l
o
r
i
d
a
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 

E
n
v
i
r
o
n
m
e
n
t
a
l
 
P
r
o
t
e
c
t
i
o
n
 
(
F
D
E
P
)
,
 
a
s
 

a
p
p
l
i
c
a
b
l
e

U
.
S
.
 
N
A
T
I
O
N
A
L
 
A
R
C
H
I
V
E
S
 
A
N
D
 
R
E
C
O
R
D
S
 
A
D
M
I
N
I
S
T
R
A
T
I
O
N
 
(
N
A
R
A
)

2
9
 
C
F
R
 
1
9
1
0

O
c
c
u
p
a
t
i
o
n
a
l
 
S
a
f
e
t
y
 
a
n
d
 
H
e
a
l
t
h
 
S
t
a
n
d
a
r
d
s

W
h
e
r
e
 
r
e
f
e
r
e
n
c
e
 
i
s
 
m
a
d
e
 
t
o
 
o
n
e
 
o
f
 
t
h
e
 
a
b
o
v
e
 
s
t
a
n
d
a
r
d
s
,
 
t
h
e
 
r
e
v
i
s
i
o
n
 
i
n
 

e
f
f
e
c
t
 
a
t
 
t
h
e
 
t
i
m
e
 
o
f
 
b
i
d
 
o
p
e
n
i
n
g
 
s
h
a
l
l
 
a
p
p
l
y
.

1
.
5
 
 
 
S
U
B
M
I
T
T
A
L
S

G
o
v
e
r
n
m
e
n
t
 
a
p
p
r
o
v
a
l
 
i
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
s
u
b
m
i
t
t
a
l
s
 
w
i
t
h
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
;
 

s
u
b
m
i
t
t
a
l
s
 
n
o
t
 
h
a
v
i
n
g
 
a
 
"
G
"
 
d
e
s
i
g
n
a
t
i
o
n
 
a
r
e
 
f
o
r
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
l
y
.
 
 
S
u
b
m
i
t
 

t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
S
e
c
t
i
o
n
 
0
1
 
3
3
 
0
0
 
S
U
B
M
I
T
T
A
L
 
P
R
O
C
E
D
U
R
E
S
:

S
D
-
0
1
 
P
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 
S
u
b
m
i
t
t
a
l
s

P
e
r
m
i
t
s
;
 
G

P
r
o
p
o
s
e
d
 
W
o
r
k
 
S
c
h
e
d
u
l
e
;
 
G

D
r
i
l
l
i
n
g
 
R
i
g
s
 
a
n
d
 
P
e
r
s
o
n
n
e
l
;
 
G

S
D
-
0
3
 
P
r
o
d
u
c
t
 
D
a
t
a

P
i
p
e
 
C
a
s
i
n
g
;
 
G

S
l
o
t
t
e
d
 
P
i
p
e
 
(
S
c
r
e
e
n
)
;
 
G

F
i
t
t
i
n
g
s
;
 
G

G
r
a
v
e
l
 
F
i
l
t
e
r
 
P
a
c
k
;
 
G

G
r
o
u
t
;
 
G

D
r
i
l
l
i
n
g
 
F
l
u
i
d
s
;
 
G

C
a
p
s
;
 
G

S
e
a
l
i
n
g
 
M
a
t
e
r
i
a
l
s
;
 
G

S
E
C
T
I
O
N
 
3
3
 
2
6
 
0
0
.
0
0
 
1
0
 
 
P
a
g
e
 
2



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

V
e
n
t
 
P
i
p
e
 
C
o
a
t
i
n
g
;
 
G

S
D
-
0
6
 
T
e
s
t
 
R
e
p
o
r
t
s

D
a
i
l
y
 
D
r
i
l
l
e
r
s
 
R
e
p
o
r
t
;
 
G

G
a
s
 
V
e
n
t
 
C
o
m
p
l
e
t
i
o
n
 
R
e
p
o
r
t
;
 
G

1
.
6
 
 
 
Q
U
A
L
I
T
Y
 
A
S
S
U
R
A
N
C
E

a
.
 
 
T
h
e
 
c
o
n
t
r
a
c
t
o
r
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
c
o
n
s
t
r
u
c
t
i
n
g
 
t
h
e
 
g
a
s
 
v
e
n
t
s
 
s
h
a
l
l
 
b
e
 

l
i
c
e
n
s
e
d
 
a
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
t
h
e
 
R
u
l
e
s
 
o
f
 
t
h
e
 
S
t
a
t
e
 
o
f
 
F
l
o
r
i
d
a
 
F
D
E
P
 
a
s
 
a
 

l
i
c
e
n
s
e
d
 
d
r
i
l
l
e
r
 
e
m
p
l
o
y
i
n
g
 
o
n
l
y
 
c
o
m
p
e
t
e
n
t
 
w
o
r
k
e
r
s
 
f
o
r
 
t
h
e
 
e
x
e
c
u
t
i
o
n
 
o
f
 

t
h
i
s
 
w
o
r
k
 
a
n
d
 
a
l
l
 
s
u
c
h
 
w
o
r
k
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
u
n
d
e
r
 
t
h
e
 
d
i
r
e
c
t
 

s
u
p
e
r
v
i
s
i
o
n
 
o
f
 
a
n
 
e
x
p
e
r
i
e
n
c
e
d
 
d
r
i
l
l
e
r
 
s
a
t
i
s
f
a
c
t
o
r
y
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
.

b
.
 
 
T
h
e
 
d
r
i
l
l
e
r
 
s
h
a
l
l
 
b
e
 
c
a
p
a
b
l
e
 
o
f
 
i
d
e
n
t
i
f
y
i
n
g
 
s
u
b
s
u
r
f
a
c
e
 
c
o
n
d
i
t
i
o
n
s
 
a
n
d
 

m
a
i
n
t
a
i
n
i
n
g
 
c
o
m
p
l
e
t
e
 
a
n
d
 
c
u
r
r
e
n
t
 
l
o
g
s
 
a
n
d
 
d
a
i
l
y
 
n
o
t
e
s
 
f
o
r
 
t
h
e
 
g
a
s
 
v
e
n
t
 

c
o
m
p
l
e
t
i
o
n
 
r
e
p
o
r
t
s
.

c
.
 
 
T
h
e
 
O
w
n
e
r
 
m
a
y
 
m
a
k
e
 
a
n
y
 
o
t
h
e
r
 
i
n
v
e
s
t
i
g
a
t
i
o
n
s
 
d
e
e
m
e
d
 
n
e
c
e
s
s
a
r
y
 
t
o
 

d
e
t
e
r
m
i
n
e
 
t
h
e
 
a
b
i
l
i
t
y
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
t
o
 
p
e
r
f
o
r
m
 
t
h
e
 
w
o
r
k
 
a
n
d
 
t
h
e
 

C
o
n
t
r
a
c
t
o
r
 
s
h
a
l
l
 
f
u
r
n
i
s
h
 
t
o
 
t
h
e
 
O
w
n
e
r
 
a
l
l
 
s
u
c
h
 
i
n
f
o
r
m
a
t
i
o
n
 
a
n
d
 
d
a
t
a
 

f
o
r
 
t
h
i
s
 
p
u
r
p
o
s
e
 
a
s
 
t
h
e
 
O
w
n
e
r
 
m
a
y
 
r
e
q
u
e
s
t
.

d
.
 
 
C
o
m
p
l
e
t
e
 
t
h
e
 
w
o
r
k
 
d
e
s
c
r
i
b
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
a
p
p
l
i
c
a
b
l
e
 
p
o
r
t
i
o
n
s
 

o
f
 
t
h
e
 
S
t
a
t
e
 
o
f
 
F
l
o
r
i
d
a
 
F
D
E
P
 
s
t
a
n
d
a
r
d
s
 
a
n
d
 
r
e
g
u
l
a
t
i
o
n
s
,
 
a
s
 
w
e
l
l
 
a
s
 
p
e
r
 

O
S
H
A
 
s
t
a
n
d
a
r
d
 
2
9
 
C
F
R
 
1
9
1
0
.

e
.
 
 
T
h
e
 
D
r
i
l
l
e
r
 
s
h
a
l
l
 
b
e
 
t
r
a
i
n
e
d
 
a
n
d
 
e
x
p
e
r
i
e
n
c
e
d
 
a
s
 
r
e
q
u
i
r
e
d
 
b
y
 
O
S
H
A
 

s
t
a
n
d
a
r
d
 
2
9
 
C
F
R
 
1
9
1
0
.

f
.
 
 
T
h
e
 
D
r
i
l
l
e
r
'
s
 
A
s
s
i
s
t
a
n
t
(
s
)
 
s
h
a
l
l
 
b
e
 
t
r
a
i
n
e
d
 
a
n
d
 
e
x
p
e
r
i
e
n
c
e
d
 
a
s
 

r
e
q
u
i
r
e
d
 
b
y
 
O
S
H
A
 
s
t
a
n
d
a
r
d
 
2
9
 
C
F
R
 
1
9
1
0
.

g
.
 
 
F
u
r
n
i
s
h
 
a
 
l
i
s
t
 
o
f
 
a
l
l
 
p
e
r
s
o
n
n
e
l
 
w
h
o
 
w
i
l
l
 
b
e
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 

a
n
d
 
t
h
e
i
r
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
q
u
a
l
i
f
i
c
a
t
i
o
n
s
 
a
n
d
 
e
x
p
e
r
i
e
n
c
e
.

1
.
7
 
 
 
D
E
S
C
R
I
P
T
I
O
N
 
O
F
 
T
H
E
 
P
I
L
O
T
 
H
O
L
E
 
A
N
D
 
G
A
S
 
V
E
N
T

a
.
 
 
T
h
e
 
p
i
l
o
t
 
h
o
l
e
 
s
h
a
l
l
 
b
e
 
6
 
i
n
c
h
e
s
 
i
n
 
d
i
a
m
e
t
e
r
,
 
d
r
i
l
l
e
d
 
t
o
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 

d
e
p
t
h
 
a
s
 
i
n
d
i
c
a
t
e
d
 
o
n
 
t
h
e
 
D
r
a
w
i
n
g
s
.
 
 

b
.
 
 
P
i
l
o
t
 
h
o
l
e
s
 
a
n
d
 
g
a
s
 
v
e
n
t
 
s
h
a
l
l
 
b
e
 
d
r
i
l
l
e
d
 
a
t
 
t
h
e
 
l
o
c
a
t
i
o
n
s
 
a
n
d
 
d
e
p
t
h
 

a
s
 
i
n
d
i
c
a
t
e
d
 
o
n
 
t
h
e
 
D
r
a
w
i
n
g
s
,
 
u
n
l
e
s
s
 
o
t
h
e
r
w
i
s
e
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

c
.
 
 
A
l
t
e
r
n
a
t
e
 
d
r
i
l
l
i
n
g
 
o
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
m
e
t
h
o
d
s
 
m
a
y
 
b
e
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
w
h
e
r
e
 
j
u
s
t
i
f
i
e
d
.

1
.
8
 
 
 
D
E
L
I
V
E
R
Y
,
 
S
T
O
R
A
G
E
,
 
A
N
D
 
H
A
N
D
L
I
N
G

a
.
 
 
A
l
l
 
p
a
r
t
s
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
s
h
a
l
l
 
b
e
 
p
r
o
p
e
r
l
y
 
p
r
o
t
e
c
t
e
d
 
s
o
 
t
h
a
t
 
n
o
 
d
a
m
a
g
e
,
 

d
e
t
e
r
i
o
r
a
t
i
o
n
,
 
o
r
 
c
o
n
t
a
m
i
n
a
t
i
o
n
 
w
i
l
l
 
o
c
c
u
r
 
f
r
o
m
 
t
i
m
e
 
o
f
 
s
h
i
p
m
e
n
t
 
u
n
t
i
l
 

i
n
s
t
a
l
l
a
t
i
o
n
 
i
s
 
c
o
m
p
l
e
t
e
d
.

b
.
 
 
I
f
 
i
n
 
t
h
e
 
o
p
i
n
i
o
n
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
p
a
r
t
s
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
a
r
e
 

d
a
m
a
g
e
d
,
 
d
e
t
e
r
i
o
r
a
t
e
d
,
 
o
r
 
c
o
n
t
a
m
i
n
a
t
e
d
 
b
e
f
o
r
e
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
t
h
e
 
v
e
n
t
,
 

S
E
C
T
I
O
N
 
3
3
 
2
6
 
0
0
.
0
0
 
1
0
 
 
P
a
g
e
 
3



A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

t
h
e
 
m
a
t
e
r
i
a
l
 
a
n
d
/
o
r
 
t
h
e
 
g
a
s
 
v
e
n
t
 
w
i
l
l
 
b
e
 
r
e
j
e
c
t
e
d
.
 
 
R
e
p
l
a
c
e
 
t
h
e
 
l
a
b
o
r
,
 

p
a
r
t
s
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
a
t
 
n
o
 
a
d
d
i
t
i
o
n
a
l
 
c
o
s
t
 
t
o
 
t
h
e
 
G
o
v
e
r
n
m
e
n
t
.

 
c
.
 
 
M
a
t
e
r
i
a
l
s
 
s
h
a
l
l
 
b
e
 
s
t
o
r
e
d
 
t
o
 
e
n
s
u
r
e
 
p
r
e
s
e
r
v
a
t
i
o
n
 
o
f
 
t
h
e
i
r
 
q
u
a
l
i
t
y
 
a
n
d
 

f
i
t
n
e
s
s
 
f
o
r
 
w
o
r
k
.
 
 
W
h
e
n
 
d
e
e
m
e
d
 
n
e
c
e
s
s
a
r
y
,
 
t
h
e
y
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
o
n
 

w
o
o
d
e
n
 
p
l
a
t
f
o
r
m
s
 
o
r
 
o
t
h
e
r
 
h
a
r
d
 
c
l
e
a
n
 
s
u
r
f
a
c
e
s
 
a
n
d
 
n
o
t
 
o
n
 
t
h
e
 
g
r
o
u
n
d
.
 
 

S
t
o
r
e
d
 
m
a
t
e
r
i
a
l
s
 
s
h
a
l
l
 
b
e
 
l
o
c
a
t
e
d
 
s
o
 
a
s
 
t
o
 
f
a
c
i
l
i
t
a
t
e
 
p
r
o
m
p
t
 

i
n
s
p
e
c
t
i
o
n
.

1
.
9
 
 
 
P
E
R
M
I
T
S

a
.
 
 
O
b
t
a
i
n
 
a
n
y
 
F
e
d
e
r
a
l
 
o
r
 
S
t
a
t
e
 
p
e
r
m
i
t
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
c
o
n
s
t
r
u
c
t
i
n
g
 
t
h
e
 
g
a
s
 

v
e
n
t
s
,
 
d
i
s
c
h
a
r
g
i
n
g
 
m
a
t
e
r
i
a
l
 
f
r
o
m
 
t
h
e
 
s
i
t
e
,
 
o
r
 
c
l
e
a
r
i
n
g
 
t
h
e
 
s
i
t
e
 
f
o
r
 

w
o
r
k
 
o
r
 
a
c
c
e
s
s
.

b
.
 
 
D
o
 
n
o
t
 
p
e
r
f
o
r
m
 
a
n
y
 
w
o
r
k
 
o
n
 
t
h
e
 
g
a
s
 
v
e
n
t
s
 
u
n
t
i
l
 
t
h
e
s
e
 
p
e
r
m
i
t
s
 
a
r
e
 

o
b
t
a
i
n
e
d
.

c
.
 
 
F
u
r
n
i
s
h
 
s
e
p
a
r
a
t
e
 
c
o
p
i
e
s
 
o
f
 
a
l
l
 
p
e
r
m
i
t
s
 
t
o
 
t
h
e
 
O
w
n
e
r
 
a
n
d
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
s
 
t
h
e
 
p
e
r
m
i
t
s
 
a
r
e
 
r
e
c
e
i
v
e
d
.
 
 
C
o
p
i
e
s
 
o
f
 
a
l
l
 

p
e
r
m
i
t
s
 
s
h
a
l
l
 
b
e
 
f
u
r
n
i
s
h
e
d
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
1
0
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 

m
o
b
i
l
i
z
a
t
i
o
n
.

1
.
1
0
 
 
 
N
O
T
I
F
I
C
A
T
I
O
N

a
.
 
 
S
u
p
p
l
y
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
i
n
 
w
r
i
t
i
n
g
 
a
t
 
t
h
e
 
p
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 

c
o
n
f
e
r
e
n
c
e
,
 
t
h
e
 
p
r
o
p
o
s
e
d
 
w
o
r
k
 
s
c
h
e
d
u
l
e
,
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

1
.
 
 
T
h
e
 
s
t
a
r
t
i
n
g
 
d
a
t
e
 
o
f
 
t
h
e
 
g
a
s
 
v
e
n
t
 
c
o
n
s
t
r
u
c
t
i
o
n
.

2
.
 
 
T
h
e
 
d
a
t
e
s
 
a
n
d
 
o
r
d
e
r
 
o
f
 
g
a
s
 
v
e
n
t
 
d
r
i
l
l
i
n
g
.

3
.
 
 
T
h
e
 
c
o
m
p
l
e
t
i
o
n
 
d
a
t
e
 
o
f
 
g
a
s
 
v
e
n
t
 
d
r
i
l
l
i
n
g
.

4
.
 
 
A
n
y
 
a
n
t
i
c
i
p
a
t
e
d
 
w
o
r
k
 
s
t
o
p
p
a
g
e
s
 
o
f
 
d
u
r
a
t
i
o
n
 
g
r
e
a
t
e
r
 
t
h
a
n
 
2
4
 
h
o
u
r
s
 

w
i
t
h
 
e
x
c
e
p
t
i
o
n
 
o
f
 
w
e
e
k
e
n
d
s
 
a
n
d
 
h
o
l
i
d
a
y
s
.

b
.
 
 
N
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
i
n
 
w
r
i
t
i
n
g
,
 
a
t
 
t
h
e
 
p
r
e
c
o
n
s
t
r
u
c
t
i
o
n
 

c
o
n
f
e
r
e
n
c
e
,
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
d
r
i
l
l
i
n
g
 
r
i
g
s
 
a
n
d
 
p
e
r
s
o
n
n
e
l
 
t
o
 
b
e
 
u
s
e
d
 
o
n
 

t
h
e
 
p
r
o
j
e
c
t
.
 
 
A
n
y
 
c
h
a
n
g
e
 
i
n
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
r
i
g
s
 
a
n
d
 
p
e
r
s
o
n
n
e
l
 
s
h
a
l
l
 

r
e
q
u
i
r
e
 
w
r
i
t
t
e
n
 
n
o
t
i
f
i
c
a
t
i
o
n
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
4
8
 
h
o
u
r
s
 

p
r
i
o
r
 
t
o
 
t
h
e
 
c
h
a
n
g
e
.

c
.
 
 
N
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
,
 
i
n
 
w
r
i
t
i
n
g
,
 
1
0
 
d
a
y
s
 
p
r
i
o
r
 
t
o
 
t
h
e
 

c
o
m
m
e
n
c
e
m
e
n
t
 
o
f
 
d
r
i
l
l
i
n
g
 
a
c
t
i
v
i
t
i
e
s
.

d
.
 
 
N
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
2
4
 
h
o
u
r
s
 
p
r
i
o
r
 
t
o
 
s
t
a
r
t
 
o
f
 
a
n
y
 
g
a
s
 
v
e
n
t
 

d
r
i
l
l
i
n
g
 
a
c
t
i
v
i
t
i
e
s
.
 

e
.
 
 
N
o
 
w
o
r
k
 
s
h
a
l
l
 
b
e
 
p
e
r
f
o
r
m
e
d
 
w
i
t
h
o
u
t
 
c
o
m
p
l
e
t
i
n
g
 
t
h
e
 
n
o
t
i
f
i
c
a
t
i
o
n
 

r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 
a
b
o
v
e
.

1
.
1
1
 
 
 
V
E
N
T
 
A
C
C
E
P
T
A
N
C
E
 
C
R
I
T
E
R
I
A

a
.
 
 
E
a
c
h
 
g
a
s
 
v
e
n
t
 
s
h
a
l
l
 
b
e
 
a
p
p
r
o
v
e
d
 
b
a
s
e
d
 
o
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
c
r
i
t
e
r
i
a
,
 
i
n
 

t
h
e
 
o
p
i
n
i
o
n
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
:

1
.
 
 
T
h
e
 
v
e
n
t
 
i
s
 
s
t
r
u
c
t
u
r
a
l
l
y
 
s
o
u
n
d
 
a
n
d
 
i
n
 
c
o
n
f
o
r
m
a
n
c
e
 
w
i
t
h
 
d
e
s
i
g
n
a
t
e
d
 

s
t
a
n
d
a
r
d
s
.

S
E
C
T
I
O
N
 
3
3
 
2
6
 
0
0
.
0
0
 
1
0
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

b
.
 
 
A
l
l
 
c
a
p
s
,
 
c
a
s
i
n
g
,
 
s
c
r
e
e
n
,
 
g
r
a
v
e
l
 
f
i
l
t
e
r
 
p
a
c
k
s
 
a
n
d
 
s
p
e
c
i
f
i
e
d
 

p
a
r
t
s
/
m
a
t
e
r
i
a
l
s
 
s
h
a
l
l
 
b
e
 
s
e
t
 
t
o
 
t
h
e
 
d
e
p
t
h
s
 
a
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
D
r
a
w
i
n
g
s
 

a
n
d
 
a
s
 
s
p
e
c
i
f
i
e
d
 
h
e
r
e
i
n
.

c
.
 
 
N
o
 
p
a
y
m
e
n
t
 
f
o
r
 
t
h
e
 
v
e
n
t
 
s
h
a
l
l
 
b
e
 
d
u
e
 
i
f
 
f
a
i
l
u
r
e
 
t
o
 
m
e
e
t
 
a
l
l
 
o
f
 
t
h
e
 

a
b
o
v
e
 
r
e
q
u
i
r
e
m
e
n
t
s
.

P
A
R
T
 
2
 
 
 
P
R
O
D
U
C
T
S

2
.
1
 
 
 
P
I
P
E
 
C
A
S
I
N
G

a
.
 
 
A
l
l
 
v
e
n
t
 
c
a
s
i
n
g
s
 
s
h
a
l
l
 
b
e
 
n
e
w
,
 
n
o
n
 
p
e
r
f
o
r
a
t
e
d
,
 
S
c
h
e
d
u
l
e
 
8
0
,
 
P
V
C
 
p
i
p
e
 

i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
A
S
T
M
 
D
1
7
8
5
 
a
n
d
 
a
s
 
m
a
n
u
f
a
c
t
u
r
e
d
 
b
y
 
C
e
l
a
n
e
s
e
 
P
i
p
i
n
g
 

S
y
s
t
e
m
s
,
 
C
h
e
m
i
c
a
l
 
D
i
v
i
s
i
o
n
;
 
C
a
b
o
t
 
C
o
m
p
a
n
y
 
o
r
 
e
q
u
a
l
.
 
 
A
l
l
 
c
o
u
p
l
i
n
g
s
 

s
h
o
u
l
d
 
b
e
 
t
h
r
e
a
d
e
d
 
f
o
r
 
f
u
t
u
r
e
 
c
o
n
n
e
c
t
i
o
n
s
 
f
o
r
 
g
a
s
 
v
e
n
t
 
c
o
l
l
e
c
t
i
o
n
.
 

C
a
s
i
n
g
 
s
h
a
l
l
 
b
e
 
6
 
i
n
c
h
 
n
o
m
i
n
a
l
 
d
i
a
m
e
t
e
r
.

b
.
 
 
U
s
e
 
5
 
f
o
o
t
 
a
n
d
/
o
r
 
1
0
 
f
o
o
t
 
j
o
i
n
t
s
 
o
f
 
c
a
s
i
n
g
.

2
.
2
 
 
 
S
L
O
T
T
E
D
 
P
I
P
E
 
(
S
C
R
E
E
N
)

a
.
 
 
T
h
e
 
p
i
p
e
 
s
h
o
u
l
d
 
b
e
 
n
e
w
,
 
u
n
p
l
a
s
t
i
c
i
z
e
d
,
 
S
c
h
e
d
u
l
e
 
8
0
,
 
P
V
C
.

 
b
.
 
 
F
i
t
t
i
n
g
s
 
s
h
a
l
l
 
b
e
 
f
l
u
s
h
 
c
o
u
p
l
e
d
,
 
s
q
u
a
r
e
 
t
h
r
e
a
d
e
d
 
a
s
 
d
e
s
i
g
n
a
t
e
d
 
i
n
 

A
S
T
M
 
D
2
4
6
7
 
o
r
 
A
S
T
M
 
D
2
4
6
6
,
 
a
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
D
r
a
w
i
n
g
s
 
a
n
d
 
a
s
 
d
e
s
i
g
n
a
t
e
d
 

i
n
 
A
S
T
M
 
D
2
4
6
4
 
a
n
d
 
s
h
a
l
l
 
b
e
 
c
o
m
p
a
t
i
b
l
e
 
w
i
t
h
 
t
h
e
 
p
i
p
e
 
w
h
e
r
e
 
i
n
s
t
a
l
l
e
d
.

c
.
 
 
T
h
e
 
s
c
r
e
e
n
e
d
 
s
e
c
t
i
o
n
 
o
f
 
t
h
e
 
p
i
p
e
 
s
h
a
l
l
 
b
e
 
f
u
r
n
i
s
h
e
d
 
s
l
o
t
t
e
d
,
 
a
s
 

s
p
e
c
i
f
i
e
d
 
o
n
 
t
h
e
 
D
r
a
w
i
n
g
s
,
 
i
n
 
t
h
e
 
l
o
c
a
t
i
o
n
s
 
s
h
o
w
n
.
 
 
E
a
c
h
 
p
i
p
e
 
l
e
n
g
t
h
 

s
h
a
l
l
 
b
e
 
m
a
r
k
e
d
 
w
i
t
h
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
n
a
m
e
 
o
r
 
t
r
a
d
e
m
a
r
k
,
 
s
i
z
e
,
 

m
a
t
e
r
i
a
l
 
c
o
d
e
 
a
n
d
 
p
r
e
s
s
u
r
e
 
c
l
a
s
s
.

1
.
 
 
T
h
e
 
s
l
o
t
s
 
s
h
a
l
l
 
b
e
 
c
u
t
 
i
n
t
o
 
t
h
e
 
p
i
p
e
 
a
t
 
t
h
e
 
f
a
c
t
o
r
y
 
a
f
t
e
r
 

m
a
n
u
f
a
c
t
u
r
e
.
 
 
T
h
e
 
s
l
o
t
t
e
d
 
p
i
p
e
 
s
h
a
l
l
 
h
a
v
e
 
s
i
x
 
r
o
w
s
 
o
f
 
.
0
8
0
 
s
l
o
t
s
 

o
n
 
1
/
4
 
i
n
c
h
 
c
e
n
t
e
r
s
 
a
l
o
n
g
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
t
h
e
 
p
i
p
e
.

2
.
3
 
 
 
F
I
T
T
I
N
G
S

F
i
t
t
i
n
g
s
 
s
h
a
l
l
 
b
e
 
a
s
 
d
e
s
i
g
n
a
t
e
d
 
i
n
 
A
S
T
M
 
D
2
4
6
7
 
o
r
 
A
S
T
M
 
D
2
4
6
6
,
 
e
x
c
e
p
t
 
w
h
e
r
e
 

t
h
r
e
a
d
e
d
 
a
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
D
r
a
w
i
n
g
s
 
a
n
d
 
a
s
 
d
e
s
i
g
n
a
t
e
d
 
i
n
 
A
S
T
M
 
D
2
4
6
4
 
a
n
d
 

s
h
a
l
l
 
b
e
 
c
o
m
p
a
t
i
b
l
e
 
w
i
t
h
 
t
h
e
 
p
i
p
e
 
w
h
e
r
e
 
i
n
s
t
a
l
l
e
d
.

2
.
4
 
 
 
G
R
A
V
E
L
 
F
I
L
T
E
R
 
P
A
C
K

G
r
a
v
e
l
 
f
i
l
t
e
r
 
p
a
c
k
 
m
a
t
e
r
i
a
l
 
s
h
a
l
l
 
b
e
 
w
a
s
h
e
d
,
 
h
a
r
d
,
 
d
u
r
a
b
l
e
,
 
r
o
u
n
d
e
d
,
 
o
r
 

s
u
b
-
a
n
g
u
l
a
r
 
p
a
r
t
i
c
l
e
s
 
o
f
 
p
r
o
p
e
r
 
s
i
z
e
 
a
n
d
 
g
r
a
d
a
t
i
o
n
.
 
 
T
h
e
 
g
r
a
v
e
l
 
s
h
a
l
l
 
b
e
 

p
l
a
c
e
d
 
a
r
o
u
n
d
 
a
n
d
 
b
e
l
o
w
 
t
h
e
 
p
i
p
e
 
a
n
d
 
w
i
l
l
 
v
a
r
y
 
i
n
 
l
e
n
g
t
h
 
a
s
 
d
e
p
e
n
d
e
n
t
 
o
n
 

e
a
c
h
 
g
a
s
 
v
e
n
t
'
s
 
c
o
m
p
l
e
t
i
o
n
.
 
 
T
h
e
 
g
r
a
v
e
l
 
s
h
o
u
l
d
 
b
e
 
f
r
e
e
 
o
f
 
l
o
a
m
,
 
c
l
a
y
,
 

e
x
c
e
s
s
 
f
i
n
e
s
,
 
r
o
o
t
s
,
 
t
r
a
s
h
 
a
n
d
 
o
t
h
e
r
 
d
e
l
e
t
e
r
i
o
u
s
 
m
a
t
e
r
i
a
l
.
 
 
G
r
a
v
e
l
 
f
i
l
t
e
r
 

s
h
a
l
l
 
b
e
 
g
r
a
d
e
d
 
w
i
t
h
i
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
l
i
m
i
t
s
:

 
 
 
 
 
 
 
 
 
 
S
i
e
v
e
 
S
i
z
e
 
 
 
 
 
 
 
P
e
r
c
e
n
t
 
F
i
n
e
r
 
b
y
 
W
e
i
g
h
t

 
 
 
 
 
 
 
 
 
 
1
 
i
n
c
h
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
0

 
 
 
 
 
 
 
 
 
 
1
/
2
 
i
n
c
h
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7
5
 
-
 
8
5

 
 
 
 
 
 
 
 
 
 
3
/
8
 
i
n
c
h
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5
5
 
-
 
8
0

 
 
 
 
 
 
 
 
 
 
N
o
.
 
4
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
0
 
-
 
6
0

 
 
 
 
 
 
 
 
 
 
N
o
.
 
1
0
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
 
-
 
1
5

S
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3
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2
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0
0
.
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

2
.
5
 
 
 
G
R
O
U
T

 
A
n
y
 
g
r
o
u
t
 
u
s
e
d
 
s
h
a
l
l
 
b
e
 
p
r
o
p
o
r
t
i
o
n
e
d
 
o
f
 
T
y
p
e
 
I
 
o
r
 
T
y
p
e
 
I
I
I
 
(
A
S
T
M
 
C
1
5
0
/
C
1
5
0
M

)
 
p
o
r
t
l
a
n
d
 
c
e
m
e
n
t
 
m
i
x
e
d
 
w
i
t
h
 
n
o
 
m
o
r
e
 
t
h
a
n
 
f
o
u
r
 
p
e
r
c
e
n
t
 
(
b
y
 
v
o
l
u
m
e
)
 
o
f
 

b
e
n
t
o
n
i
t
e
 
c
l
a
y
.
 
 
T
h
e
 
g
r
o
u
t
 
m
i
x
t
u
r
e
 
s
h
a
l
l
 
b
e
 
p
r
o
p
o
r
t
i
o
n
e
d
 
t
o
 
t
h
e
 

H
a
l
l
i
b
u
r
t
o
n
 
C
e
m
e
n
t
 
T
a
b
l
e
s
.
 
 
A
l
l
 
o
t
h
e
r
 
a
d
d
i
t
i
v
e
s
 
s
h
a
l
l
 
h
a
v
e
 
p
r
i
o
r
 
a
p
p
r
o
v
a
l
 

o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
n
d
 
n
o
 
c
e
m
e
n
t
 
a
c
c
e
l
e
r
a
t
o
r
s
 
s
h
a
l
l
 
b
e
 
u
s
e
d
.

2
.
6
 
 
 
D
R
I
L
L
I
N
G
 
F
L
U
I
D
S

a
.
 
 
T
h
e
 
u
s
e
 
o
f
 
a
n
y
 
d
r
i
l
l
i
n
g
 
f
l
u
i
d
s
,
 
i
f
 
n
e
c
e
s
s
a
r
y
,
 
m
u
s
t
 
h
a
v
e
 
p
r
i
o
r
 
a
p
p
r
o
v
a
l
 

o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

b
.
 
 
A
l
l
 
w
a
t
e
r
 
u
s
e
d
 
i
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
t
h
e
 
g
a
s
 
v
e
n
t
s
 
s
h
a
l
l
 
b
e
 
p
o
t
a
b
l
e
 

b
y
 
t
h
e
 
S
t
a
t
e
 
o
f
 
F
l
o
r
i
d
a
 
F
D
E
P
 
s
t
a
n
d
a
r
d
s
.

2
.
7
 
 
 
C
A
P
S

T
h
e
 
b
o
t
t
o
m
 
o
f
 
e
a
c
h
 
v
e
n
t
 
c
a
s
i
n
g
 
s
h
a
l
l
 
b
e
 
f
i
t
t
e
d
 
w
i
t
h
 
a
 
t
h
r
e
a
d
e
d
,
 
P
V
C
 
c
a
p
.
 
 

C
a
p
s
 
s
h
a
l
l
 
b
e
 
b
y
 
C
e
l
a
n
e
s
e
 
P
i
p
i
n
g
 
S
y
s
t
e
m
s
,
 
C
h
e
m
t
r
o
l
 
D
i
v
i
s
i
o
n
;
 
C
a
b
o
t
 
C
o
m
p
a
n
y
 

o
r
 
e
q
u
a
l
.

P
A
R
T
 
3
 
 
 
E
X
E
C
U
T
I
O
N

3
.
1
 
 
 
D
R
I
L
L
I
N
G
 
E
Q
U
I
P
M
E
N
T
 
A
N
D
 
T
O
O
L
S

a
.
 
 
D
r
i
l
l
i
n
g
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
t
o
o
l
s
 
s
h
a
l
l
 
b
e
 
s
t
e
a
m
 
c
l
e
a
n
e
d
 
p
r
i
o
r
 
t
o
 
b
e
i
n
g
 

m
o
b
i
l
i
z
e
d
 
o
n
t
o
 
e
a
c
h
 
s
i
t
e
.

b
.
 
 
N
o
 
t
h
r
e
a
d
 
l
u
b
r
i
c
a
n
t
/
p
i
p
e
 
d
o
p
e
 
s
h
a
l
l
 
b
e
 
u
s
e
d
 
e
x
c
e
p
t
 
t
e
f
l
o
n
 
t
a
p
e
 
o
r
 

e
q
u
a
l
.

c
.
 
 
C
o
n
t
a
i
n
 
a
l
l
 
d
r
i
l
l
i
n
g
 
f
l
u
i
d
s
 
i
n
 
t
a
n
k
s
.
 
 
N
o
 
o
p
e
n
 
p
i
t
s
 
f
o
r
 
d
r
i
l
l
i
n
g
 
m
u
d
 

s
h
a
l
l
 
b
e
 
t
o
l
e
r
a
t
e
d
.

d
.
 
 
A
l
l
 
d
r
i
l
l
i
n
g
 
f
l
u
i
d
 
s
h
a
l
l
 
b
e
 
s
t
o
r
e
d
 
o
n
 
t
h
e
 
s
i
t
e
 
a
n
d
 
d
i
s
p
o
s
e
d
 
o
f
 
i
n
 
a
n
 

a
p
p
r
o
v
e
d
 
l
o
c
a
t
i
o
n
 
a
n
d
 
m
a
n
n
e
r
.

e
.
 
 
S
p
e
c
i
a
l
 
t
o
o
l
s
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
n
o
r
m
a
l
 
i
n
s
t
a
l
l
a
t
i
o
n
 
s
h
a
l
l
 
b
e
 

f
u
r
n
i
s
h
e
d
 
w
i
t
h
 
t
h
e
 
p
i
p
e
.

3
.
2
 
 
 
B
O
R
E
H
O
L
E
 
D
R
I
L
L
I
N
G

a
.
 
 
A
 
6
 
i
n
c
h
 
d
i
a
m
e
t
e
r
 
p
i
l
o
t
 
h
o
l
e
 
s
h
a
l
l
 
b
e
 
d
r
i
l
l
e
d
 
a
t
 
e
a
c
h
 
g
a
s
 
v
e
n
t
 

l
o
c
a
t
i
o
n
 
p
r
i
o
r
 
t
o
 
g
a
s
 
v
e
n
t
 
i
n
s
t
a
l
l
a
t
i
o
n
 
a
t
 
e
a
c
h
 
s
i
t
e
.
 
 

b
.
 
 
I
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
u
s
e
s
 
a
 
m
u
d
 
r
o
t
a
r
y
 
d
r
i
l
l
i
n
g
 
m
e
t
h
o
d
 
f
o
r
 
p
i
l
o
t
 
h
o
l
e
 

c
o
n
s
t
r
u
c
t
i
o
n
,
 
t
h
e
n
 
a
 
b
i
o
d
e
g
r
a
d
a
b
l
e
 
d
r
i
l
l
i
n
g
 
m
u
d
 
s
h
a
l
l
 
b
e
 
u
s
e
d
,
 
s
u
c
h
 
a
s
 

V
a
r
i
 
F
l
o
w
,
 
a
s
 
m
a
n
u
f
a
c
t
u
r
e
d
 
b
y
 
t
h
e
 
A
m
e
r
i
c
a
n
 
C
o
l
l
o
i
d
 
C
o
m
p
a
n
y
 
o
r
 
e
q
u
a
l
.

 3
.
3
 
 
 
V
E
N
T
 
P
I
P
E
 
I
N
S
T
A
L
L
A
T
I
O
N

a
.
 
 
T
h
e
 
s
t
r
i
n
g
 
o
f
 
6
 
i
n
 
d
i
a
m
e
t
e
r
 
p
i
p
e
 
s
h
a
l
l
 
b
e
 
s
e
c
u
r
e
d
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
6
 

i
n
c
h
e
s
 
a
b
o
v
e
 
t
h
e
 
b
o
t
t
o
m
 
o
f
 
t
h
e
 
b
o
r
e
h
o
l
e
 
t
o
 
a
l
l
o
w
 
t
h
e
 
g
r
a
v
e
l
 
p
a
c
k
 
t
o
 

f
o
r
m
 
b
e
n
e
a
t
h
 
t
h
e
 
s
c
r
e
e
n
 
a
s
 
s
h
o
w
n
 
o
n
 
t
h
e
 
D
r
a
w
i
n
g
s
.
 
 

b
.
 
 
T
h
e
 
v
e
n
t
 
p
i
p
e
 
s
h
a
l
l
 
b
e
 
i
n
s
t
a
l
l
e
d
 
b
y
 
s
c
r
e
w
i
n
g
 
t
o
g
e
t
h
e
r
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 

p
i
e
c
e
s
 
o
f
 
P
V
C
 
a
n
d
 
i
n
s
t
a
l
l
i
n
g
 
t
h
e
m
 
a
s
 
o
n
e
 
u
n
i
t
.
 
 
T
h
e
 
u
s
e
 
o
f
 
P
V
C
 
c
e
m
e
n
t
 

S
E
C
T
I
O
N
 
3
3
 
2
6
 
0
0
.
0
0
 
1
0
 
 
P
a
g
e
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

o
r
 
g
l
u
e
 
s
h
a
l
l
 
n
o
t
 
b
e
 
p
e
r
m
i
t
t
e
d
.
 
 
P
a
r
t
i
c
u
l
a
r
 
c
a
r
e
 
s
h
a
l
l
 
b
e
 
t
a
k
e
n
 
n
o
t
 
t
o
 

o
v
e
r
s
t
r
e
s
s
 
t
h
r
e
a
d
e
d
 
c
o
n
n
e
c
t
i
o
n
s
.

c
.
 
 
E
v
e
r
y
 
e
f
f
o
r
t
 
s
h
a
l
l
 
b
e
 
m
a
d
e
 
o
n
 
t
h
e
 
p
a
r
t
 
o
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
t
o
 
a
s
s
u
r
e
 

c
a
s
i
n
g
 
i
s
 
p
l
u
m
b
 
a
n
d
 
c
e
n
t
r
a
l
i
z
e
d
 
i
n
 
t
h
e
 
b
o
r
e
h
o
l
e
.

3
.
4
 
 
 
V
E
N
T
 
P
I
P
E
 
P
E
N
E
T
R
A
T
I
O
N
S

T
h
e
 
G
C
L
 
a
n
d
 
s
y
n
t
h
e
t
i
c
 
t
u
r
f
 
s
h
o
u
l
d
 
b
e
 
s
e
a
l
e
d
 
a
r
o
u
n
d
 
t
h
e
 
v
e
n
t
 
p
i
p
e
 

p
e
n
e
t
r
a
t
i
o
n
s
 
f
o
l
l
o
w
i
n
g
 
v
e
n
t
 
i
n
s
t
a
l
l
a
t
i
o
n
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 
t
h
e
 
g
u
i
d
e
l
i
n
e
s
 

a
n
d
 
p
r
o
c
e
d
u
r
e
s
 
o
f
 
t
h
e
 
G
C
L
 
a
n
d
 
t
u
r
f
 
m
a
n
u
f
a
c
t
u
r
e
r
s
 
a
n
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w
i
t
h
 

S
e
c
t
i
o
n
 
0
2
 
5
6
 
1
5
 
G
E
O
S
Y
N
T
H
E
T
I
C
 
C
L
A
Y
 
L
I
N
E
R
 
(
G
C
L
)
.
 
 
T
h
e
 
G
C
L
 
s
e
a
l
i
n
g
 
s
h
o
u
l
d
 
b
e
 

s
e
q
u
e
n
c
e
d
 
t
o
 
a
l
l
o
w
 
p
r
o
p
e
r
 
g
r
o
u
t
i
n
g
 
a
n
d
 
c
o
n
c
r
e
t
e
 
m
i
x
i
n
g
 
a
t
 
t
h
e
 
g
a
s
 
v
e
n
t
s
.
 
 

S
e
a
l
i
n
g
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
m
e
t
h
o
d
s
 
a
t
 
t
h
e
 
G
C
L
 
p
e
n
e
t
r
a
t
i
o
n
s
 
w
i
l
l
 
b
e
 
r
e
c
o
r
d
e
d
 
o
n
 

t
h
e
 
d
r
i
l
l
i
n
g
 
l
o
g
 
f
o
r
 
t
h
e
 
h
o
l
e
,
 
p
h
o
t
o
g
r
a
p
h
e
d
 
b
y
 
C
o
n
t
r
a
c
t
o
r
,
 
a
n
d
 
p
r
o
v
i
d
e
d
 
t
o
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
5
 
 
 
V
E
N
T
 
P
I
P
E
 
C
O
A
T
I
N
G

A
l
l
 
P
V
C
 
p
i
p
i
n
g
 
e
x
p
o
s
e
d
 
t
o
 
u
l
t
r
a
v
i
o
l
e
t
 
r
a
d
i
a
t
i
o
n
 
(
s
u
n
l
i
g
h
t
)
 
s
h
a
l
l
 
b
e
 

l
i
g
h
t
l
y
 
s
a
n
d
e
d
 
a
n
d
 
p
a
i
n
t
e
d
 
r
e
d
.
 
 
A
c
c
e
p
t
a
b
l
e
 
p
a
i
n
t
 
t
y
p
e
s
 
a
n
d
 
s
c
h
e
d
u
l
e
s
 

s
h
a
l
l
 
b
e
 
a
s
 
l
i
s
t
e
d
 
b
e
l
o
w
 
a
p
p
l
i
e
d
 
a
t
 
t
h
e
 
d
r
y
 
f
i
l
m
 
t
h
i
c
k
n
e
s
s
 
(
D
F
T
)
 
i
n
 
m
i
l
s
 

p
e
r
 
c
o
a
t
 
n
o
t
e
d
.

a
.
 
 
T
n
e
m
e
c

1
.
 
 
1
 
C
o
a
t
:
 
 
6
6
 
C
o
l
o
r
 
H
i
 
b
u
i
l
d
 
E
p
o
x
o
l
i
n
e
 
(
4
 
D
F
T
)
.

2
.
 
 
2
 
C
o
a
t
s
:
 
 
7
1
 
C
o
l
o
r
 
E
n
d
u
r
a
 
S
h
i
e
l
d
 
(
2
.
5
 
D
F
T
 
p
e
r
 
c
o
a
t
)
.

b
.
 
 
K
o
p
p
e
r
s

1
.
 
 
1
 
C
o
a
t
:
 
 
H
i
g
a
r
d
 
E
p
o
x
y
 
(
4
 
D
F
T
)
.

2
.
 
 
1
 
C
o
a
t
:
 
 
1
1
2
2
 
B
R
S
 
L
i
n
e
a
r
 
P
o
l
y
u
r
e
t
h
a
n
e
 
(
2
.
5
 
D
F
T
)
.

c
.
 
 
P
o
r
t
e
r

1
.
 
 
1
 
C
o
a
t
:
 
 
M
.
C
.
R
.
 
4
3
 
H
i
b
u
i
l
d
 
P
r
i
m
e
r
 
4
3
3
6
 
(
5
 
D
F
T
)
.

2
.
 
 
2
 
C
o
a
t
s
:
 
 
H
y
t
h
a
n
e
 
4
6
0
0
 
S
e
r
i
e
s
 
P
o
l
y
u
r
e
t
h
a
n
e
 
(
2
.
0
 
D
F
T
 
p
e
r
 
c
o
a
t
)
.

3
.
6
 
 
 
G
A
S
 
V
E
N
T
 
A
B
A
N
D
O
N
M
E
N
T

a
.
 
 
I
f
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
f
a
i
l
s
 
t
o
 
m
e
e
t
 
t
h
e
 
G
a
s
 
V
e
n
t
 
A
c
c
e
p
t
a
n
c
e
 
C
r
i
t
e
r
i
a
 
a
s
 

s
t
a
t
e
d
 
i
n
 
p
a
r
a
g
r
a
p
h
 
V
E
N
T
 
A
C
C
E
P
T
A
N
C
E
 
C
R
I
T
E
R
I
A
,
 
o
r
 
s
h
o
u
l
d
 
a
b
a
n
d
o
n
 
t
h
e
 

g
a
s
 
v
e
n
t
 
b
e
c
a
u
s
e
 
o
f
 
l
o
s
s
 
o
f
 
t
o
o
l
s
,
 
c
a
s
i
n
g
 
c
o
l
l
a
p
s
e
,
 
o
r
 
o
t
h
e
r
 
c
a
u
s
e
s
 

r
e
l
a
t
e
d
 
t
o
 
v
e
n
t
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
p
e
r
a
t
i
o
n
s
,
 
t
h
e
 
g
a
s
 
v
e
n
t
 
s
h
a
l
l
 
b
e
 

a
b
a
n
d
o
n
e
d
 
a
n
d
 
a
 
n
e
w
 
g
a
s
 
v
e
n
t
 
s
h
a
l
l
 
b
e
 
i
n
s
t
a
l
l
e
d
 
a
s
 
a
 
r
e
p
l
a
c
e
m
e
n
t
.
 
 

U
n
d
e
r
 
t
h
e
s
e
 
c
o
n
d
i
t
i
o
n
s
,
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
 
s
h
a
l
l
 
r
e
c
e
i
v
e
 
n
o
 
p
a
y
m
e
n
t
 
f
o
r
 

t
i
m
e
,
 
m
a
t
e
r
i
a
l
s
,
 
o
r
 
w
o
r
k
 
f
o
r
 
a
b
a
n
d
o
n
m
e
n
t
 
a
n
d
 
s
h
a
l
l
 
r
e
c
e
i
v
e
 
n
o
 

c
o
m
p
e
n
s
a
t
i
o
n
 
f
o
r
 
t
h
e
 
a
b
a
n
d
o
n
e
d
 
g
a
s
 
v
e
n
t
.

b
.
 
 
R
e
p
l
a
c
e
 
t
h
e
 
a
b
a
n
d
o
n
e
d
 
g
a
s
 
v
e
n
t
 
a
t
 
t
h
e
 
u
n
i
t
 
p
r
i
c
e
s
 
s
e
t
 
f
o
r
t
h
 
i
n
 
t
h
e
 

S
c
h
e
d
u
l
e
 
o
f
 
P
r
i
c
e
s
.

c
.
 
 
N
o
t
i
f
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
i
m
m
e
d
i
a
t
e
l
y
 
i
f
 
a
n
y
 
o
b
s
t
r
u
c
t
i
o
n
 
i
s
 

e
n
c
o
u
n
t
e
r
e
d
 
d
u
r
i
n
g
 
d
r
i
l
l
i
n
g
 
f
o
r
 
a
 
g
a
s
 
v
e
n
t
.
 
 
I
f
 
d
i
r
e
c
t
e
d
 
b
y
 
t
h
e
 

C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
t
o
 
a
b
a
n
d
o
n
 
a
 
b
o
r
e
h
o
l
e
.
 
 
F
i
l
l
 
t
h
e
 
b
o
r
e
h
o
l
e
 
i
n
t
e
r
v
a
l
 

S
E
C
T
I
O
N
 
3
3
 
2
6
 
0
0
.
0
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1
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P
a
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A
m
e
r
i
c
a
n
 
C
r
e
o
s
o
t
e
 
W
o
r
k
s
 
S
i
t
e
,
 
P
a
r
t
 
1
 
B
W

4
9
0
8
9
P
A
R
T
1

B
a
r
r
i
e
r
 
W
a
l
l
 
a
n
d
 
E
x
c
a
v
a
t
i
o
n

w
i
t
h
 
a
 
s
a
n
d
/
b
e
n
t
o
n
i
t
e
 
m
i
x
t
u
r
e
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
.

3
.
7
 
 
 
P
R
O
T
E
C
T
I
O
N
 
A
N
D
 
S
I
T
E
 
C
L
E
A
N
 
U
P

a
.
 
 
A
t
 
a
l
l
 
t
i
m
e
s
 
d
u
r
i
n
g
 
t
h
e
 
p
r
o
g
r
e
s
s
 
o
f
 
t
h
e
 
s
i
t
e
 
w
o
r
k
,
 
u
s
e
 
a
l
l
 
r
e
a
s
o
n
a
b
l
e
 

p
r
e
c
a
u
t
i
o
n
s
 
t
o
 
p
r
e
v
e
n
t
 
e
i
t
h
e
r
 
t
a
m
p
e
r
i
n
g
 
w
i
t
h
 
t
h
e
 
g
a
s
 
v
e
n
t
s
 
o
r
 
t
h
e
 

e
n
t
r
a
n
c
e
 
o
f
 
f
o
r
e
i
g
n
 
m
a
t
e
r
i
a
l
.

b
.
 
 
A
l
l
 
g
a
s
 
v
e
n
t
s
 
s
h
a
l
l
 
b
e
 
p
r
o
t
e
c
t
e
d
 
b
y
 
t
h
e
 
p
r
o
v
i
s
i
o
n
 
o
f
 
t
e
m
p
o
r
a
r
y
 

s
u
p
p
o
r
t
s
 
o
r
 
o
t
h
e
r
 
m
e
a
n
s
 
o
f
 
p
r
o
t
e
c
t
i
o
n
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
.
 
 
R
e
p
l
a
c
e
 
a
n
y
 
g
a
s
 
v
e
n
t
 
w
h
i
c
h
 
i
s
 
d
a
m
a
g
e
d
 
b
y
 
c
o
n
s
t
r
u
c
t
i
o
n
 

o
p
e
r
a
t
i
o
n
s
 
a
t
 
t
h
e
 
C
o
n
t
r
a
c
t
o
r
'
s
 
e
x
p
e
n
s
e
.

c
.
 
 
I
m
m
e
d
i
a
t
e
l
y
 
u
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
s
i
t
e
 
w
o
r
k
,
 
r
e
m
o
v
e
 
a
l
l
 
o
f
 
t
h
e
 
e
q
u
i
p
m
e
n
t
,
 

m
a
t
e
r
i
a
l
s
 
a
n
d
 
s
u
p
p
l
i
e
s
 
f
r
o
m
 
t
h
e
 
s
i
t
e
 
o
f
 
t
h
e
 
w
o
r
k
,
 
r
e
m
o
v
e
 
a
l
l
 
s
u
r
p
l
u
s
 

m
a
t
e
r
i
a
l
s
 
a
n
d
 
d
e
b
r
i
s
,
 
f
i
l
l
 
i
n
 
a
l
l
 
h
o
l
e
s
 
o
r
 
e
x
c
a
v
a
t
i
o
n
s
 
a
n
d
 
r
e
s
t
o
r
e
 
a
n
y
 

d
i
s
t
u
r
b
e
d
 
a
r
e
a
s
 
t
o
 
t
h
e
i
r
 
o
r
i
g
i
n
a
l
 
c
o
n
d
i
t
i
o
n
.
 
 
N
o
t
 
m
o
r
e
 
t
h
a
n
 
2
 
w
e
e
k
s
 

s
h
a
l
l
 
b
e
 
a
l
l
o
w
e
d
 
f
o
r
 
t
h
i
s
 
w
o
r
k
 
a
n
d
 
c
o
m
p
l
e
t
e
 
a
l
l
 
c
l
e
a
r
i
n
g
 
w
i
t
h
i
n
 
t
h
a
t
 

t
i
m
e
.
 
 
P
r
o
p
e
r
l
y
 
d
i
s
p
o
s
e
 
o
f
 
t
h
e
 
r
e
f
u
s
e
 
a
n
d
 
m
a
t
e
r
i
a
l
 
r
e
m
o
v
e
d
 
f
r
o
m
 
t
h
e
 

b
o
r
e
h
o
l
e
.
 
 
F
a
i
l
u
r
e
 
t
o
 
c
o
m
p
l
y
 
w
i
t
h
 
t
h
e
s
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
s
h
a
l
l
 
g
i
v
e
 

a
u
t
h
o
r
i
t
y
 
t
o
 
o
t
h
e
r
 
c
o
n
t
r
a
c
t
o
r
s
 
o
r
 
w
o
r
k
e
r
s
,
 
r
e
q
u
i
r
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
,
 
t
o
 
e
n
t
e
r
 
u
p
o
n
 
t
h
e
 
s
i
t
e
 
a
n
d
 
c
o
m
p
l
e
t
e
 
t
h
e
 
c
l
e
a
n
 
u
p
,
 
g
r
a
d
i
n
g
,
 

e
t
c
.
 
 
T
h
e
 
c
o
s
t
 
o
f
 
t
h
i
s
 
w
o
r
k
 
s
h
a
l
l
 
b
e
 
d
e
d
u
c
t
e
d
 
f
r
o
m
 
m
o
n
e
y
 
d
u
e
 
o
r
 
b
e
c
o
m
e
 

d
u
e
 
f
o
r
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
t
h
e
 
w
e
l
l
s
.

3
.
8
 
 
 
R
E
P
O
R
T
S

a
.
 
 
D
u
r
i
n
g
 
a
l
l
 
g
a
s
 
v
e
n
t
 
d
r
i
l
l
i
n
g
,
 
a
 
d
a
i
l
y
 
d
r
i
l
l
e
r
s
 
r
e
p
o
r
t
 
s
h
a
l
l
 
b
e
 

m
a
i
n
t
a
i
n
e
d
 
a
n
d
 
s
u
b
m
i
t
t
e
d
 
a
s
 
r
e
q
u
e
s
t
e
d
 
g
y
 
t
h
e
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o
n
t
r
a
c
t
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n
g
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f
f
i
c
e
r
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T
h
e
 

r
e
p
o
r
t
 
s
h
a
l
l
 
g
i
v
e
 
a
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
f
e
e
t
 
d
r
i
l
l
e
d
,
 
n
u
m
b
e
r
 

o
f
 
h
o
u
r
s
 
o
n
 
t
h
e
 
j
o
b
,
 
s
h
u
t
d
o
w
n
 
d
u
e
 
t
o
 
b
r
e
a
k
d
o
w
n
,
 
f
e
e
t
 
o
f
 
s
c
r
e
e
n
 
a
n
d
 

c
a
s
i
n
g
 
s
e
t
,
 
a
n
d
 
o
t
h
e
r
 
p
e
r
t
i
n
e
n
t
 
d
a
t
a
 
a
s
 
r
e
q
u
e
s
t
e
d
 
b
y
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 

O
f
f
i
c
e
r
.
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.
 
 
U
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
e
a
c
h
 
g
a
s
 
v
e
n
t
,
 
s
u
b
m
i
t
 
t
o
 
t
h
e
 
C
o
n
t
r
a
c
t
i
n
g
 
O
f
f
i
c
e
r
 
a
 

g
a
s
 
v
e
n
t
 
c
o
m
p
l
e
t
i
o
n
 
r
e
p
o
r
t
 
t
o
 
i
n
c
l
u
d
e
 
t
h
e
 
n
a
m
e
 
a
n
d
 
l
o
c
a
t
i
o
n
 
o
f
 
t
h
e
 

j
o
b
,
 
d
a
t
e
 
o
f
 
t
h
e
 
p
i
l
o
t
 
b
o
r
e
h
o
l
e
 
d
r
i
l
l
i
n
g
 
(
s
t
a
r
t
 
a
n
d
 
f
i
n
i
s
h
)
 
g
a
s
 
v
e
n
t
 

n
u
m
b
e
r
 
a
n
d
 
c
o
o
r
d
i
n
a
t
e
s
 
i
f
 
k
n
o
w
n
,
 
a
n
d
 
t
h
e
 
t
e
c
h
n
i
q
u
e
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
u
s
e
d
 

t
o
 
s
p
l
i
c
e
 
t
h
e
 
g
a
s
 
v
e
n
t
 
t
h
r
o
u
g
h
 
t
h
e
 
c
a
p
.
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